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PREFACE 

 

 

 This document is a compilation of the research, monitoring, and procedural 
recommendations provided by SEDAR workshop panels. It is intended to provide a single-
source reference for those interested in conducting research and improving monitoring. It is also 
intended to enhance future SEDAR stock assessments by highlighting areas identified as needing 
improvement in previous assessments. 

 Items are presented as provided in SEDAR reports with only minor editing where 
necessary for clarification or to reduce duplication. Prioritizations are noted and preserved for 
those instances where recommendations were prioritized.  

 This document is only a summary of specific research recommendations and is not 
intended to replace detailed SEDAR assessment reports in any way. The complete reports may 
contain further details of and justification for the various research recommendations summarized 
here.  

 Each SEDAR project is listed in a separate heading within which recommendations are 
listed by workshop (e.g., data, assessment, and review). Research and monitoring 
recommendations are listed separately from process recommendations. Recommendations of the 
independent experts provided through the CIE (Center for Independent Experts) are listed 
separately from the workshop panel recommendations.  
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SEDAR 1: South Atlantic Red Porgy 

Assessment Workshop 
• The discrepancy between SC and NC aging is a major need that must be resolved, 

preferably before the next assessment. The SAW recommends that as soon as 
possible, the NC and SC investigators meet and share age readings techniques, to 
resolve the systematic discrepancies in age determinations, if possible. The SAW 
further recommends that research be undertaken that will accomplish verification 
of aging in red porgy. 

• The protogeny of red porgy is a life history feature that complicates assessment 
and management. The SAW recommends that sampling for sex ratio at length be 
instituted in each fishery and that population sampling for sex ratio at length be 
continued by the MARMAP program. The SAW further recommends that 
research be instituted into assessment and population-projection methods that can 
make better use of sex-ratio data that exist now and that may exist in the future. 

• Under many forms of management, considerable discarding of red porgy could be 
expected to occur. The SAW recommends that sampling programs be initiated to 
quantify discard rates, especially in the commercial fishery, where the discard 
mortality rate is believed higher, and to estimate discard mortality rates. The 
SAW recommends that research be instituted on management strategies that could 
reduce discard mortality and also research to illustrate the effects of discard 
mortality. The SAW also recommends that socioeconomic research be considered 
on educational measures to assist fishery participants in minimizing discard 
mortality and understanding the value of doing so. 

• Fishery-independent data collected by the MARMAP program have served an 
important role in understanding the dynamics of this population, and the National 
Research Council has recommended that fishery-independent data play a more 
important role in stock assessment generally. However, the MARMAP sampling 
programs have been criticized by some as not having ideal extent, both in area 
coverage and in sampling intensity, for red porgy. The SAW recommends that the 
MARMAP program expand its coverage as needed. 

• During the DW and SAW, it was noted that some incomplete, or misleading data 
have been entered in the NMFS general canvass data base. In particular, some 
data are available only under aggregated categories (e.\,g., porgies), even when 
accepted corrections to provide estimates of red porgy landings exist. The SAW 
recommends that state agencies contact and work with NMFS personnel 
maintaining the general canvass data base to make sure that data in that central 
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data base are at the most disaggregated level possible and as accurate as possible. 
The goal is that future red porgy assessment should be able to use data from the 
general canvass data base with confidence and without further corrections. 

• A hook and line index of abundance should be developed for deeper water. 

• The aging assumptions and the plus-group assumptions in the age structured 
model should be evaluated. 

• Alternative assumptions about M should be evaluated. 

• Sampling of catch by sex from commercial vessels should be initiated. 

• Analyses to develop indices of abundance should consider the effects of 
unsuccessful effort. 

Review Workshop 

Research Recommendations 
• Sampling for sex ratio is needed where protogeny is a concern; models and 

evaluations should incorporate this feature. Stock assessment scientists should 
discuss and develop methods to deal with these species. The implications of 
alternative assumptions about spawning stock definitions should be investigated. 

• At-sea observers should be considered for monitoring discard and developing 
CPUE indices. 

• Red porgy switch sex from females to males. The analytical tools and biological 
reference points do not take this into consideration. Implications of this are 
unknown and could have important affects on reference points and estimates of 
recovery. 

• Concern was expressed that important information on the status of larger red 
porgy derived from deeper waters was not available as a separate index for 
inclusion in the assessment. It is recommended that further consideration be given 
to developing such indices from commercial and fishery independent data. 

• Effective monitoring of stock recovery, especially under further fishing mortality 
reductions, will require information on discards. 

•  

Process Recommendations  
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• The three step process (DW, SAW & SARC) proved to be very useful. It is 
recommended that more time be allocated between each of these steps. It would 
be helpful to have this incorporated into the Terms of Reference. 

• If more than one stock is to be assessed per year, substantial additional resources 
must be provided. Additional funding will be necessary for NMFS and state 
participants. 

• Participation of industry was a very important part at each step of the process. 
This practice should be continued. 

• Priorities as to the stocks to be assessed need to be set. 

• Having both NMFS and state scientists participating in the decision process for 
input data and assumptions for the model was very useful. 

• Input from SARC participants other than on the panel was very useful. This will 
facilitate exchanges between the SAW and SARC participants. 

• As well as peer review, the SARC was a useful forum for the exchange of 
technology and ideas. 

• In future, the SARC will draft the Consensus Report at the meeting with a 
subsequent review. 

• Improved technical support is required; printers, copiers, hard copy of drafts, 
LAN and other support. 

CIE Consultant Recommendations 
 

• Future SARCs should be larger; there was no buffer. 

• More emphasis should be placed on systematic and structured comparison 
(figures and tables) with earlier assessments. 

• The Chair was required to fill two roles; steering the meeting and as a technical 
reviewer. 
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SEDAR 2: South Atlantic Black Sea Bass and Vermillion Snapper 

Black Sea Bass 

Assessment Workshop 
 

• Representative age sampling is needed (proportional); also commercial age 
sampling. 

• Increased  fishery independent sampling. 

• Development of logbook indices is recommended. 

• Information about fecundity is needed (batch fecundity and frequency at age 
and/or size). 

• Further consideration of implications of change in sex for fishery management. 

• Further development of analytical models to incorporate historical catch 
information. 

• Future research should be conducted to further develop age-structured models that 
could account for historic landings. Specifically, methods that allow scaling of 
uncertainty in landings records over time are needed. We need to include more 
historical records which are more uncertain than current records, this may be done 
by changing CVs over time as opposed to constant CV for a data series. 

Review Workshop  
 

Recommendations are listed in priority order as identified by the workshop panel. 

1. The Panel requested that SC DNR expand their MARMAP efforts to  conduct a 
synoptic study of their gear to provide a basis for comparing  relative gear 
efficiencies and thus connecting the several short MARMAP  indices available for 
this assessment. 

2.  Commercial fisheries data, including logbooks, should be analyzed to  determine 
whether it is possible to develop a reliable fishery-dependent  index of abundance 
from these data. 



Consolidated SEDAR Recommendations       SEDAR 2 

 

6 

3. The monitoring program should be expanded to collect data on the  magnitude, 
release mortality, and the size/age composition of the black sea  bass that are 
discarded by each fishing sector and from each fishing gear and  depth. 

4. Age samples need to be increased and collected appropriately for use in  aging the 
catches of the various fishery sectors. Furthermore, the possibility  of determining 
reliable age compositions from the historical MARMAP age  samples needs to be 
evaluated. 

5. The Panel suggested that a comprehensive study and documentation of the  
abundance index derived from the headboat data would be useful. For  example, 
consideration might be given to whether changes in fishing  operations, including 
species composition of landings, might reflect changes  in catchability of black 
sea bass that have not been taken into account by the  GLM. 

6. The Panel considered that, through more detailed examination, it might be  
possible to develop an acceptable abundance index from the MRFSS data  and 
suggested that this should be investigated. 

7. An index of recruitment for the stock should be developed. 

8. Research should be initiated to estimate fecundity by female size and age. 

9. The Panel considered the possibility that fish from the assemblages of  black sea 
bass located north and south of Cape Hatteras, NC, might mix and  suggested that 
a research study should be initiated to investigate its  magnitude, geographic 
extent, direction, timing and management  implications. 

10. The Panel recommended that the issue of whether it is more appropriate to  use 
total mature biomass, mature female biomass or some other measure of  spawning 
potential for a protogynous hermaphrodite should be investigated. 

11. The Panel concluded that the application of a production model should be  
investigated as to its appropriateness for a protogynous species. 

12. The behavioral dynamics associated with reproduction in this protogynous  
species should be investigated with respect to the effects of size selective  
harvesting. 

 

 

Vermillion Snapper 
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Assessment Workshop 
 

• The statistical weights assigned various data  sources in the assessment model can 
influence  the results. At present, weights are determined  heuristically to provide 
a balance  of fit to all data sources. The group recommends  further research to 
investigate methods  of weighting data sources, e. g., based on  their apparent 
significance, relevance, or reliability. 

• Fishery-independent data collected by the  MARMAP program are used in many 
stock  assessments in this region, and the National  Research Council has 
recommended  that fishery-independent data play a more important  role in stock 
assessment generally.  However, the MARMAP sampling programs  do not 
having ideal extent, either in area coverage  or in sampling intensity, for vermilion  
snapper. The group recommends that the  MARMAP program expand its 
coverage, particularly  into deeper water, as needed.   

•  Under many forms of management, considerable  discarding of vermilion 
snapper could be  expected to occur. The group recommends  that sampling 
programs be strengthened to  quantify discard rates, especially in the commercial  
fishery, where the discard mortality  rate is believed higher, and to estimate 
discard  mortality rates better. The group recommends  that research be instituted 
on management  strategies that could reduce discard mortality. 

• Data have been recorded from commercial  catch logbooks since 1993. However, 
logbook  data have not been incorporated into  stock assessments in the South 
Atlantic because  of apparent difficulties in analyzing the  data. The DW and AW 
both recommended  that an investigation be undertaken to determine  the 
feasibility of and best methodology  for using commercial logbooks to develop an  
abundance index for the commercial fishery  for vermilion snapper.  5. An 
important data element for stock assessment,  including vermilion snapper, is 
routinely  collected age-composition data for major  fisheries. The DW and AW 
recommend  that regular statistical sampling and analysis of vermilion snapper for 
aging is needed, in both the commercial hook-and-line and headboat fisheries. A 
minimum sample size of 500 ages per year is recommended from each fishery. 

• Abundance indices for vermilion snapper indicate only minor fluctuations in 
population abundance during the model time period. This low population contrast 
is partly responsible for the large uncertainty in estimates derived from the model. 
The AW recommends that alternative age-structured models be investigated for 
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vermilion snapper and other low contrast populations to determine whether more 
robust population estimates might be achieved. 

• Recreational landings estimates for vermilion snapper (and other species) in the 
MRFSS database are often highly variable, resulting in large year-to-year swings 
in the estimates. Those swings apparently reflect sampling error, rather than true 
fluctuations in fishery landings. Such large year-to-year changes can influence 
assessment models in undesirable ways. The AW recommends that smoothing 
techniques be investigated to potentially reduce some of those large year-to year 
changes. This will be particularly important for other species, many of which are 
taken in larger fractions by the recreational fisheries sampled by MRFSS. 

• Although an age-structured model was ultimately not used in this assessment of 
vermilion snapper, it was noticed when developing this model that fecundity 
estimates were available only by length and not by age. The AW recommends that 
fecundity estimates at age be developed for future use in age-structured models. 

Review Workshop 
 

• The panel proposed that MARMAP conduct a synoptic study of their gear to 
provide a basis for comparing relative gear efficiencies. This would allow a more 
comprehensive fishery-independent index to be developed. 

• Age samples from the various fishery sectors need to be increased and collected 
appropriately for use in stock assessment. 

• Commercial fisheries data (including logbooks) should be analyzed to determine 
whether it is possible to develop a reliable fishery-dependent index of abundance 
from these data. 

• MARMAP should be expanded into deeper water to assure greater representation 
of the spatial range of the stock. 

• A monitoring program should be developed to collect data on the magnitude and 
the size/age composition of the vermilion snapper that are discarded by each 
fishing sector and from each fishing gear. 

• An index of recruitment representative of the entire stock should be developed for 
vermilion snapper. 

• The Panel recommended that, as an alternative model that could be applied in 
parallel with the existing model, consideration might be given to combining the 
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indices of abundance externally and using the resultant combined index in the 
length-structured model rather than including the separate indices within the 
model. This suggestion was also made with respect to the black sea bass 
assessment. The external analysis might provide better understanding of the input 
data and make the weighting more transparent. 

• The Panel suggested that, in future assessments, consideration should be given to 
calculating and presenting estimates of the abundance-at-age weighted fishing 
mortality to supplement the information that is presented on the fishing mortality 
for fully-recruited fish. 

• The estimated abundance indices used in the assessment of this stock are based on 
a limited spatial coverage that does not fully reflect the entire stock. In the short-
term, information from the commercial fishery on the abundance of larger 
vermilion snapper should be examined. Over the long-term, fishery independent 
sampling should be expanded.  

• Attention should also be given to developing a recruitment index.  

• Effective monitoring of stock status will require more and improved data on 
discards. It is recommended that the bycatch logbook be continued and expanded 
estimates provided. 

 

Review Workshop Recommendations applicable to both assessments 
 

• The descriptions in the assessment reports of the methods, which were used to  
collect and to analyze the data used in the assessments, were not sufficiently  
complete for a thorough and comprehensive review. Similarly, technical 
descriptions of the model structure, which were provided in the assessment  
reports, were sketchy and insufficiently complete. Accordingly, members of the  
Review Panel were obliged to base much of their assessment on the information  
provided in the verbal presentations. It is possible that the detailed descriptions  
that were sought by members of the Review Panel may be presented in the reports  
of the Data or Assessment workshops. However, if not, it is recommended that  
the assessment reports for future stock assessments should include more detailed  
descriptions of the methods of data collection, analysis, and the use of these data  
for stock assessment. Generic descriptions of these methods should be developed,  
that are broadly applicable to this and future assessments. 
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• For future stock assessments, sufficient details of the methods of data collection  
should be provided to allow the Review Panel to assess the extent to which  
catches from different spatial or temporal zones or from different fishing sectors  
have been representatively sampled, how the various samples are combined, and  
the sampling intensity that has been applied to the different sectors. Standard  
errors of estimates of landings and of the various abundance indices should be  
calculated whenever possible, and potential sources of bias should be identified  
and adjusted for when feasible. It is acknowledged that the data will be adjusted  
in the model for gear selectivity. In the current assessment, the Review Panel was  
not able to assess whether samples were representative and, if not, the likely  
magnitude of bias that would result. 

• The Review Panel considered that minimum levels of sampling intensity and  
spatio-temporal coverage to achieve acceptable precision for key population  
parameters should be specified by the assessment team and that sample sizes  
should be increased if the sampling intensity should fall below this minimum  
level. The sampling designs of the various data collection methods should be  
reviewed for statistical adequacy (sampling intensity and spatio-temporal  
coverage). 

• Data should be reported in tabular as well of graphical format, to allow the  
Review Panel to explore miscellaneous aspects of the data.   

• For future SEDAR reviews, the biological evidence and scientific motivation that  
led to the selection of the base parameter case as well as alternate parameter  
choices that are considered for sensitivity runs should be documented in the  
Assessment Report. Such selection will most likely take place at the Data  
Workshop, but any modifications that are made at the Assessment Workshop  
should also be recorded.   

 

CIE Consultant Recommendations 
 

• I strongly recommended that the assessment reports for future stock assessments 
include more detailed descriptions of the methods of data collection, analysis, and 
the use of these data for stock assessment. 

• Minimum levels of sampling intensity and spatio-temporal coverage to achieve 
acceptable precision for key population parameters should be specified by during 
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the Data and Assessment Workshops, and those sample sizes should be increased 
if the sampling intensity should fall below this minimum level. 

• Over time, it is strongly recommended that the assessment assign more weight to 
fisheries-independent survey indices from the MARMAP program. MARMAP 
should also be expanded into deeper water to improve the spatial coverage of the 
stock. 

• it is recommended that commercial logbook data be evaluated for inclusion as 
auxiliary information in stock assessments. 

• I recommend that the variability in assessments caused by sampling variability in 
estimated landings in number by age be evaluated, for example by applying 
bootstrapping to port sampling data in connection with the model runs. 

• The current stock assessment models for vermilion snapper and black sea bass 
apply a large number of parameters that are difficult to track. The external 
analysis of multiple survey indices of abundance might provide a better 
understanding of the input data, make the weighting more transparent, and result 
in a more parsimonious stock assessment model. 
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SEDAR 3: South Atlantic/Gulf of Mexico Yellowtail Snapper and ASMFC 
Atlantic Croaker and Menhaden 

South Atlantic/Gulf of Mexico Yellowtail Snapper  

Assessment Workshop 
 

• As with other fisheries, we need data on all removals from the fishery. 

• We need to collect annual discard information from all sectors of the fishery. 

• An improvement for the assessment would be to develop a probabilistic aging 
procedure that accounts for selectivity and mortality that uses the catch-at-length 
and fishery-independent and fishery-dependent ages and lengths. 

• We need to investigate the inclusion of interaction terms in the calculation of 
standardized catch rates.  

• We also need to investigate whether the increases in the commercial catch rates 
reflects improvements in fishing methods such that the increase does not reflect 
the underlying population.  

• We also need to review the methodology of the Reef Visual Census and its use as 
a fishery independent index of population trends.  

• Another catch rate issue is whether the change in contractors for MRFSS was 
responsible for the patterns in the recreational catch rates. 

• Stock assessments in the Southeastern U. S. would benefit from a workshop 
addressing natural mortality and steepness and how the stock status conclusions 
depend on the chosen values.  

• The performance of the assessment models could be evaluated for retrospective 
bias by running the models with simulated data. 
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Review Workshop 
 

Yellowtail Snapper Specific Recommendations 

• Determine the release mortality rate for fish in the commercial, charterboat, 
headboat, and private/rental boat fisheries. 

• Collect discard data (quantity, size, condition, etc.) from the headboat fishery. 
This could include modification to the current logbook used by headboats or 
employing observers; if observers are used, they could also collect biological 
data. Collection of discard data from the commercial fishery should continue. It is 
critical that a total (accurate) estimate of discards by sector (commercial, 
headboat, charter boat and private/rental boat) be available for the next 
assessment. 

• Thoroughly evaluate the reef visual census CPUE index prior to use in future 
assessments. 

• Examine alternative methods to incorporate recent increases in catching 
efficiency (“power-chumming”, smaller hooks, fluorocarbon leaders, GPS, etc.) 
into the commercial and recreational CPUE indices. This effort should lead to 
alternative methods to refine CPUE indices (electronic logbooks, observers, etc.), 
or alternative indices. 

• Continue the use of annual age/length keys, and move to direct age estimation 
where possible. Cognizance should also be taken of the temporal and geographic 
effects on such collections. 

• Seek better validation of age estimates. 

• Continue research into stock structure, e.g. genetics. 

General Assessment & Research 

• Thoroughly examine estimates of natural mortality (M) and steepness (h) in a 
workshop setting. Such a workshop should not be limited to yellowtail snapper, 
but should make comparisons with other species. 

• Examine the following issues with the MRFSS program: 

* The contractor changed in the mid-1990s. Whether or not this affected CPUE 
trends should be examined. 
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* The level of intercepts increased after 1992, and from 1998/99 onwards, 
representatives of the State of Florida conducted the intercepts. What impact 
did this have on estimates and how should this CPUE index be incorporated 
into future assessments (as a continuous time-series or subdivided into one or 
more separate time series)? 

* Private vessel owners leaving from their own private facilities are not 
currently sampled adequately. Is an adjustment factor used to account for this 
sector? Is this an important issue in Keys fisheries, given the large number of 
canals and private docks? 

* Given the concerns about the MRFSS data, potential new methodologies to 
collect these data should be evaluated. 

• Examine predator/prey interactions (and other ecosystem considerations). 

• Develop methods to incorporate the effects of spatial variability into assessments. 

• Put effort into developing better fishery-independent survey indices to assess fish 
stock status. 

Comments Regarding Goliath Grouper  

Goliath Grouper were initially considered during the data workshop but further 
assessment effort was not pursued due to a lack of data. The Review Workshop 
identified some potential assessment methods and overlooked datasets that 
ultimately led to an assessment of Goliath Grouper that was reviewed through 
SEDAR 6. 

• Estimation of population size. Estimates of population size were considered to be 
crucial for future management. It was noted that, because of the apparently 
narrow home ranges and site fidelity, sampling throughout the geographic range 
would probably be important. Tag/recapture research and studies with data 
storage tags were mentioned as potential monitoring tools. 

• Demographics. Monitoring the demographics of the population, particularly age 
composition, could provide valuable information. Noting that age determination 
of the species was difficult, the Panel suggested that effort be channeled into 
improving it. 

• Reproductive biology. Developing further understanding of the reproductive 
biology of goliath grouper was considered important. Identifying spawning 
locations, duration and periodicity, and identifying whether there were spawning 
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migrations, could be useful in identifying sites to conduct population surveys. 
Further, there would be value in obtaining more information on early life history 
(eggs and larvae). It appeared that the survival rate of juveniles in mangroves and 
estuaries was good. 

• Historical abundance. Obtaining information on historical abundance, perhaps via 
old logbooks, was considered a possibility as such information could enhance 
assessments. 

• Other research material and topics considered as of less immediate importance or 
of questionable feasibility (in terms of collection of data) were: 

• estimating unrecorded mortality from accidental or intentional sources; 

• information on stock structure; 

• bioenergetics and trophic relationships (though note the comment above on the 
need for ecosystem management); 

• information identifying changes in mangrove abundance and distribution, and 
hence changing available nursery habitat (goliath grouper spend their first 6-7 
years in mangrove areas, sometimes attaining as much as 50 lbs). 

Process and Procedure Recommendations 

• Provide hard copies of materials for participants. Not everyone can access 
material via the Internet and download/print large quantities of material. 

• The category “recreational catch” should include charterboat catches, 
private/rental boat catches, headboat catches and shore-mode catches (if 
appropriate). 

• Review and evaluation of data during Data Workshops should be much more 
rigorous. All data should be plotted and the trends examined, and detailed 
recommendations should be documented and provided on the use of the various 
datasets. Assessment scientists should attend along with representatives of all 
major data collection programs (MRFSS, commercial logbook, TIP, etc.). 
Consensus needs to be reached on the use of specific datasets or estimates for 
incorporation in the assessments. 

• The next assessments should use simple stock assessment techniques in addition 
to relatively complex stock assessment models, because simple techniques are 
easier to understand and describe, as well as being useful in confirming the results 
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from the more complicated models. In particular, simple exploitation indices 
(total catch divided by abundance indices) should be examined to detect trends in 
fishing mortality. The simple trends in survey, CPUE, and catch data should be 
examined and described, and trends in survey and CPUE data compared. Trends 
in mean length or mean weight also provide information on exploitation and 
recruitment levels, and are worthy of presentation. 

CIE Consultant Recommendations 
 

• That consideration be given in future assessments to: 

* the issues of year interactions, polynomial terms, and model selection in the 
standardization of CPUE ; 

* the use of less arbitrary data weightings; 

* further validation of yellowtail snapper ageing, an examination of the 
“representativeness” of age-length keys, and more work on direct age 
estimation; 

* better documentation of the rationale for the assumed values of natural 
mortality and recruitment steepness; 

• That consideration be given, in writing of terms of reference for future SEDAR 
Assessment Review Panels, to 

* either removing the phrase “including management recommendations” or 
giving clear guidance as to what sort of management recommendations are 
appropriate;  

* clarifying what is to be reviewed — the assessment or the assessment report 
— and, if the latter (not recommended), providing clear guidelines as to what 
is required in an assessment report. 

Atlantic Menhaden 
 

• There is no adult abundance index to tune the population model. 

* Evaluate commercial purse seine fishery effort (vessel/weeks) series as a 
possible tuning 
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* index in the model. Evaluate any measure of effort contained in this or other 
data series. 

* Evaluate the data collected in the Captain’s Daily Fishing reports for an adult 
abundance 

* index. If these data are not useful, explore the utility of a commercial fishery-
based adult 

* index, developed jointly with the fishermen, for future assessments. 

• Recent relative productivities of menhaden nursery areas coast wide are unknown. 

* Investigate if there are any existing studies that could assist in evaluating 
current productivity. 

* Develop protocols to quantify contribution of different nursery areas to the 
adult stock. 

• M-at-age is an improvement over constant M assumption. However, there is 
concern that not all key sources of mortality have been accounted for and little is 
known about the temporal patterns of mortality. 

* Identify key sources of non-fishing mortality for menhaden. 

* Enhance the coverage of the MSVPA to more predator and prey species. 

* Determine if there are temporal patterns in these sources. 

* Validate assumptions about applying results from MSVPA to the 1955-1980 
period. 

• There have been large changes in size-at-age over the 1955-2002 period. These 
trends are not a problem for the model but could have an impact on forecasts. 

* Evaluate historical change in size (weight and length) at age using existing 
data (e.g., scale incremental widths). 

• There are patterns in residuals of numbers at age for commercial catch estimated 
by the model. 

* Investigate if the selectivity model is causing this pattern. 

* Look at spatial changes in fishing pattern as well as fish distribution. 

• Current fecundity estimates are from studies in the 1980’s and earlier. 
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* Update the fecundity-at-size estimates and maturity ogives. 

• Cannot address local depletion questions with the current model. 

* Investigate methods to determine the proportion of the stock that may reside 
in a particular area in any one season and whether regional reference points 
can be developed to address local depletion. 

* Extend these methods to track changes in distribution over time. 

• Control plot determination of overfishing/overfished is based on point estimates 
only. 

* Develop uncertainty measures or risk analysis for control plots. 

• It is difficult to distinguish between results of different models and model 
assumptions. 

* Develop measures (goodness of fit/complexity) to screen multiple models. 

• The assessment model assumes a unit stock. 

* Test this assumption using otolith microchemistry and/or genetic markers. 

Atlantic Croaker 
 

The Review Panel rejected the initial Atlantic Croaker stock assessment due to 
critical date and model deficiencies. Specific steps necessary to correct the 
assessment were outlined as well as long term research and monitoring needs. 

Recommendations to correct initial model 
 

• Commercial landings did not include all removals from the population. 

* Evaluate North Carolina unculled bait (“scrap”) fishery data and include in the 
commercial landings. 

* Evaluate the potential of applying the North Carolina unculled bait fishery 
data to other states. 

* Consider at-sea observer data for discards and bycatch. 

• The model used catch data from 1973 to the present but tuning indices were only 
used from 1981 to the present. 



Consolidated SEDAR Recommendations       SEDAR 3 

 

20 

* Extend the NMFS NEFSC bottom trawl survey data to 1973 for inclusion in 
the model. 

* Evaluate the difference between the Delta lognormal and stratified mean 
estimates from NMFS NEFSC bottom trawl survey. 

* Evaluate the VIMS survey data for possible inclusion in the model. 

• The base model assumed that the SSB in 1973 was equal to 0.75 SSB (virgin 
biomass) from the Beverton-Holt analysis. 

* Re-evaluate after inclusion of the full time series of NMFS NEFSC and VIMS 
trawl survey data. 

• The model assumes that the fisheries-independent survey indices are more precise 
than the fisheries-dependent data and model recruitment estimates and, therefore, 
provided higher weights to these surveys. 

* Evaluate the consequences of alternative weighting schemes. 

* Provide detailed justification for the final choice of weighting scheme. 

• Separate models were developed for the mid-Atlantic (North Carolina and north) 
and South Atlantic (South Carolina to Florida). 

* Investigate the distribution and movement of croaker by age and season. 

* Compare life history parameters over the full distribution of croaker. 

• The assessment included an age structured production model only. This required 
development of an algorithm to generate an age structure for the population. 

* Compare non-age assessment models, such as the Collie-Sissenwine catch-
survey and a delay difference model, to understand the implications of this 
age structure on derived reference points and stock advice. 

• Determination of overfishing/overfished were based on point estimates only. 

* Estimate the error distribution for current estimates of F, and reference points. 

* Determine whether, given error distributions determined above, target F and 
threshold F could be distinguished from estimates derived from the 
assessment model. 

* Consider revising F target reference point relative to the previous bullet. 



Consolidated SEDAR Recommendations       SEDAR 3 

 

21 

Research Recommendations 
 

• Separate models were developed for the mid-Atlantic (North Carolina and north) 
and South Atlantic (South Carolina to Florida). 

* Conduct tagging and otolith microchemistry studies to address the 
justification for regional assessments. 

• Difficult to understand what component of the population the surveys were 
tracking. 

* Include maps of fishery and survey areas in future reports. 

• A single growth curve based on data from North Carolina was applied over all 
years and for whole area. 

* Evaluate the applicability of the North Carolina growth curve to all areas 
(spatial variability). 

* Investigate inter-annual variability in growth. 

• A single natural mortality estimate was used for all ages and years. 

* Develop age-specific M for inclusion in the model. 

• Trends in the recruitment deviations may indicate temporal bias in the recruitment 
model. 

* Assess whether changes in potential population reproductive capacities have 
changed by quantifying patterns in the maturity ogive and size- and age-
dependent fecundity. 

* Assess whether density dependent shifts in age- or condition-dependent 
timing of age at maturity have occurred as in other sciaenids. 

* Assess whether temporal patterns in recruitment slope or asymptote have 
occurred. 

• There are no standard protocols for ageing of Atlantic croaker. 

* Conduct a workshop to develop and approve ageing standards for Atlantic 
croaker. 
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* Continue collection of coast-wide age samples from fisheries-independent 
surveys and length samples from the MRFSS. 

• Selectivity curves were used for both commercial and fisheries-independent 
indices. 

* Evaluate culling of the larger fish out of the survey indices to better match the 
assumed selectivity. 
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SEDAR 4: South Atlantic Snowy Grouper and Tilefish Caribbean 
Deepwater Snapper Grouper 

 

The SEDAR 4 Data Workshop considered numerous Caribbean and South Atlantic deepwater 
snapper-grouper species. Data were tabulated for all assigned species, and assessments 
prepared for the two judged to have adequate data for quantitative assessment – South 
Atlantic snowy grouper and tilefish (“golden tilefish”). 

South Atlantic Snowy Grouper and Tilefish 

Tilefish Assessment Workshop 
 

• Ageing discrepancies between laboratories should be resolved. State and Federal 
investigators should continue efforts to standardize techniques and resolve the 
systematic discrepancies in age determinations. Additional research should be 
undertaken to verify and validate age determinations. 

• Sampling programs are required to quantify discard rates. Research should also be 
initiated to identify management strategies that could reduce discard mortality. 
Discarding may become an increasingly important concern as the stock recovers 
and compliance with measures such as trip limits become more difficult. 

• Fishery-independent data collected by the MARMAP program are important to 
understanding the dynamics of this population, and the National Research Council 
has recommended that fishery-independent data play a more important role in 
stock assessment. However, it has been noted that the MARMAP sampling 
programs do not having ideal extent, both in area coverage and in sampling 
intensity, for many important species in the South Atlantic snapper–grouper 
complex. It would be highly desirable for the MARMAP program to receive 
sufficient funding to expand its coverage and thus provide improved measures of 
stock abundance. 

• Recent West Coast stock assessments were criticized by the U.S. General 
Accounting Office (GAO 2004) for not including at least one NMFS (i.e., fishery-
independent) data source of sufficient scope and accuracy collected from an 
unbiased, statistical, and scientifically designed program. Effort should be 
devoted toward developing an independent data source for the South Atlantic 
snapper-grouper complex that meets the requirements outlined in the Stock 
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Assessment Improvement Plan and the 1998 National Research Council report on 
improving stock assessment. This could be done through the MARMAP program 
or otherwise. 

• Representative age, length, and sex composition data are needed for all fisheries, 
seasons, and areas. Sampling should be distributed according to the pattern of 
landings. Initial sampling targets are suggested as 20 age structure samples per 
age and 5 length samples per age sample. This provides approximate tilefish 
sampling targets of 1000 age structures and 5,000 lengths.  

• Additional life history and biological research is needed, especially that which 
covers the full geographic range of the species. Among other items, fecundity and 
reproductive research is needed (batch fecundity and frequency at age and/or 
size). 

Snowy Grouper Assessment Workshop 
 

• Ageing discrepancies between laboratories should be resolved. State and Federal 
investigators should continue efforts to standardize techniques and resolve the 
systematic discrepancies in age  determinations. Additional research should be 
undertaken to verify and validate age determinations. 

• Sampling programs are required to quantify discard rates. Research should also be 
initiated to identify management strategies that could reduce discard mortality. 
Discarding may become an increasingly important concern as the stock recovers 
and compliance with measures such as trip limits become more difficult. 

• Fishery-independent data collected by the MARMAP program are important to 
understanding the dynamics of this population, and the National Research Council 
has recommended that fishery-independent data play a more important role in 
stock assessment. However, it has been noted that the MARMAP sampling 
programs do not having ideal extent, both in area coverage and in sampling 
intensity, for many important species in the South Atlantic snapper–grouper 
complex.  It would be highly desirable for the MARMAP program to receive 
sufficient funding to expand its coverage and thus provide improved measures of 
stock abundance. 

• Recent West Coast stock assessments were criticized by the U.S. General 
Accounting Office (GAO 2004) for not including at least one NMFS (i.e., fishery-
independent) data source of sufficient scope and accuracy collected from an 
unbiased, statistical, and scientifically designed program.  Effort should be 
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devoted toward developing an independent data source for the South Atlantic 
snapper-grouper complex that meets the requirements outlined in the Stock 
Assessment Improvement Plan and the 1998 National Research Council report on 
improving stock assessment.  This could be done through the MARMAP program 
or otherwise. 

• Representative age, length, and sex composition data are needed for all fisheries, 
seasons, and areas. Sampling should be distributed according to the pattern of 
landings. Initial sampling targets are suggested as 20 age structure samples per 
age and 5 length samples per age sample. This provides approximate snowy 
grouper sampling targets of 700 age structures and 3500 lengths.  

• Additional life history and biological research is needed, especially that which 
covers the full geographic range of the species. Among other items, fecundity and 
reproductive research is needed (batch fecundity and frequency at age and/or 
size). 

• Further research is needed into the implications of sex change for fishery 
management. 

Review Workshop 
 

Process and Procedure 

• Several members of the Panel found the complete documentation of equations and 
the inclusion of model code particularly informative, and recommend that such 
information become a standard component of SEDAR assessment reports. 
Further, it is recommended that model input data files also be included in future 
reports. 

• The Review Panel suggests that two additional pieces of information be provided 
in future reports: 1) a table of model parameter estimates, and 2) a thorough 
documentation of the process that led to the initial model configuration. 

• The Review Workshop also recommends that future data workshop reports 
provide greater evaluation of input data. In many instances data are provided with 
little consideration of the ‘evaluation of quality and reliability’ as required in the 
Terms of Reference.  

• The Review Panel suggests for future SEDAR's that confusion may be reduced by 
providing a brief description of the process that leads to assessing only a subset of 
those species addressed in the Data Workshop. 
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Research 

• Regarding ageing methods, the Review Panel recommends that ageing validation 
should be accomplished prior to addressing concerns over differences in age 
determinations between the various labs.  

• Regarding age sampling, the Panel recommends that the suggested initial 
sampling rate for age structures be clarified to avoid the suggestion of age as a 
sampling strata. The intent is to establish an initial age sample of 20 times the 
number of ages in the population. The Review Workshop also recommends that 
stratification by length and development of appropriate age-length keys be 
considered as a possibly more effective and economical approach to inferring age 
composition than attempting random age sampling.  Regardless of the method 
ultimately chosen, it is most important to provide adequate age and length 
sampling through a rigorous and statistically valid  sampling program.  

• The Panel recommends exploring the relative importance of age sampling in 
models of the type used here to assess snowy grouper and tilefish.  Such analysis 
could help identify the best allocation of limited monitoring resources. 

• The Panel supports the snowy grouper recommendation regarding research into 
the implication of sex change. The Review Workshop adds that future assessment 
models addressing species which undergo sex change should provide model 
results that incorporate sex-specific information.  

Comments of CIE contractors 

• The Panel’s, and that of subsequent readers’, ability to review the Workshop 
Reports was compromised in that details of analysis and discussion were lost 
through the multi-step process. 

• The acceptance criteria for LFs and AFs could be improved. Acceptance criteria 
should be based on whether each LF or AF is representative of the catch.  

• The way landings were modeled in these assessments could be improved. 

• It would be better to estimate selectivities as functions of length, rather than of 
age. 

• Statistical models, like those used here, provide a powerful tool for dealing with 
uncertainty. They allow us to assign appropriate weights to different sources of 
information and they tell us how certain we can be about our inferences. In 
practice it is impossible to gain the full power of these models because we are 
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unable to correctly specify all the statistical components of the model and so are 
often forced to add arbitrary non-statistical components. I suggest that our aim 
should be to minimize these non-statistical components.  

• There is clearly a need for validation of the ageing of both species so that we can 
have more confidence in the AFs and the age-length conversion matrix. 

• The MCB analyses are a good way to replace one type of sensitivity analysis 
whose aim is to quantify uncertainty. Another type of sensitivity analysis which 
could have been useful in the Workshop would have been to rerun the initial run 
several times, each time dropping one type of data, thus showing the extent to 
which the assessments depended on each data type.  

• There were several small problems in both assessments, mostly in the 
documentation.  

• It should be made clear that the calculation of generation time involves only 
female fish 

• In fitting the von Bertalanffy equation the assumption used was clearly that the 
standard deviation of length at age was proportional to the mean length (not the 
variance, as stated).  

• In the formula for the age-length conversion matrix the superscript 2 is misplaced.  

• Equations should be given for the per-recruit calculations.  

• It might be worth checking the method of fitting the maturity ogives for both 
species because the fitted curve is to the right of all data points for which the 
proportion mature is not near 0 or 1 

• In the tables documenting the model it might avoid confusion if a clear distinction 
were made between fixed parameters (e.g., growth parameters, LF sample sizes), 
estimated parameters (e.g., selectivity parameters, fishing mortalities), derived 
quantities (e.g., length at age, selectivity at age) and observations (which are 
characterized by having an associated likelihood component, e.g., CPUE, LFs).  

• Snowy Grouper : It might be useful to try some more sophisticated techniques 
(e.g., GAMs or tree-based regression) to seek an explanation of the unrealistic 
MCB runs. This may be informative. It might be worth dropping the Chevron trap 
CPUE index (for reasons given above). It seems a matter of some concern that 
more than half the catch is of immature fish. It is worth considering explicitly 
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modeling the three categories of fish: immature, mature female, mature male (i.e., 
keeping track of numbers of fish by age and category)  

• Tilefish: It would be worthwhile to explicitly model sex (i.e., to keep track of 
numbers by sex, as well as by age — the assessment report stated that this was not 
possible because the landings and LFs were not sex-specific, but I don’t see why). 
As females are smaller at age than males they probably do not have the same 
selectivity at age as males do, so modeling selectivity as length-based would be 
better. 

 

Caribbean Deepwater Snapper Grouper 
 

Data were compiled for several Caribbean Deepwater snapper grouper species during 
the SEDAR 4 data workshop. Significant data deficiencies were noted, leading to an 
extensive list of recommendations. 

Landings Statistics 
 

Puerto Rico 

• In Puerto Rico it is important to determine the feasibility of expansion factors to 
estimate total catch. The information used to calculate expansion factors by year 
needs to be verified. Reporting of single trips, rather than multiple-trips per record 
in the catch report forms should be encouraged. This would greatly facilitate the 
estimation of effort and CPUE. 

U.S. Virgin Islands 

• The collection of landings statistics in the U.S.V.I. should also aim at breaking 
down the reported catch into species, since analysis of the current species-
groupings is not straightforward without additional information on species 
composition from TIP or alternative sampling programs.  

• The information used to calculate expansion factors by year (number of fishermen 
registered, reporting, etc.) needs to be corroborated, and the feasibility of these 
expansion factors for estimation of total catch needs to be determined. 

• Further examination and analysis of the data sets available to date would require 
an improved collaboration between local and SEFSC biologists. In particular, it is 
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important to determine what species were commonly grouped within each gear-
type classification in the ‘Old Report Forms’. This information would help to 
break up the aggregated catch from years prior to the implementation of the Trip 
Interview Program.  

• Landings files for most years for the period 1974-2002 have now been compiled 
and provided to the SEFSC. However, some coding, typing and other errors, 
duplicates, as well as gaps in the time series still persist. Action is required to 
verify, correct the errors and edit those data for future use. 

• Significant effort should be geared toward the standardization of the landings 
series. 

• Finally, it would be important to encourage fishermen to submit all the monthly 
catch reports, to submit reports for months when they do not fish, and to complete 
all the fields in the reports, since critical information such as effort, gear, and 
location fished are often missing or incomplete. 

Trip Interview Program (TIP) 
 

General Recommendations 

• Encourage the development of length-weight equations from the existing 
information in TIP 

Puerto Rico TIP 

• Record the total weight landed by species for each trip. 

• Record the sampled fractions. 

• Coding errors in length and weight units must be corrected. 

 

 

U.S. Virgin Islands TIP  

Encourage/ aid the development of a commercial logbook system to enable estimation of 
reporting fractions. 

• Increasing the fraction of interviewed trips (the sampling fraction needed to 
achieve specific objectives will depend on the objective and the variability of the 
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observed species composition) to properly determine the species composition., 
which is needed to break out the aggregated catches. 

• Conduct regular interviews in St. Thomas and St. John, with the goal of 
increasing the sampling fraction. 

• Encourage port samplers to complete all the fields in the sampling form. Often the 
trip effort information is missing, which is essential for the estimation of catch 
rates or relative indices of abundance. 

• Continued and enhanced collaboration between the NMFS SEFSC scientists and 
the local USVI biologists and data collection agents. 

• Correct coding errors, particularly in length and weight units.  

• Some questions that could be posed to local USVI biologists to improve the 
analyses of TIP data are: 

* How is the species in question landed, gutted or whole, etc.?  How are length 
and weight typically recorded? 

* Is the species in question targeted or by-catch of another target species? 

* What species are often landed in association with a given species? 

* Is the species ever reported under a different name? For example, another 
species id, or a genus or family designation? 

* Are there environmental factors that might influence the abundance or catch 
rates of a given species? 

* Have management efforts, economic impacts, weather events, or other factors 
influenced fishing effort, catch rates or targeting? 

* Have fishery attributes changed (gear, boat type, technology, species targeted, 
skill of fishers etc.) changed during the period of monitoring. If so how? 

* Are interviewed trips chosen randomly? If not, what potential biases might 
exist in the dataset? 

Catch Rates 
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• In Puerto Rico the total catch by species for each trip in the TIP data is required. It 
has to be determined whether assumptions can be made regarding sampling 
fractions in TIP data to allow construction of Puerto Rico’s CPUEs. 

• The SEDAR Committee recommended that CPUEs for the U.S.V.I. be 
recalculated for a truncated time series (1984-1991), given that sample sizes for 
subsequent years are very limited. 

• It is important to explore the availability of other fisheries-independent CPUE 
series. 

• Standardization approaches for data-poor species, different from the delta-
lognormal, need to be evaluated. 

• The use of bootstrapping to estimate confidence intervals of the CPUE series 
should be investigated. 

• The use of multivariate statistical analysis is recommended to identify the 
appropriate pool of gears to use when measuring effort. 

Species Composition 
 

• In Puerto Rico, it is important to recommend increased interviews with an 
emphasis on representative sampling, and to record the sampling fraction. 

• Eventually, if Puerto Rico moves toward reporting landings by species, it will be 
advisable to compare TIP and landings species composition. 

• In the U.S.V.I., it is important to examine the species composition on handline 
and trolling trips separately, and to evaluate whether sampling is representative. 

SEAMAP Survey 
 

• Encourage continued annual surveys throughout the area. 

• Determine the spatial/temporal coverage in fine detail. 

• Data analysis and interpretation must address the temporal patterns observed in 
the size frequency distributions. 

• Regarding the shallow reef fish monitoring fishery-independent survey in Puerto 
Rico: 
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* Coordinate with NMFS to make this data readily available. 

* Explore the CPUE and size-frequency data available from this data set. 

* Compare with the other SEAMAP data set. 

General Recommendations 
 

• Continue and improve collaboration with scientists from Puerto Rico and the U.S. 
Virgin Islands. Advice is needed in terms of handling the data, interpreting it, 
correcting coding errors, duplicates, and other problems in the data collection, 
recording, and editing systems. Local scientists and staff can help to understand 
the sampling protocols, documenting the observed trends, and filling out 
persisting gaps in the time-series. 

• Continued data exploration must be made with consultation of the local 
laboratories/agencies, including the biologists, field agents, and data-entry staff. 

• There is a possibility that the data will have limited value for assessment in the 
near future; however, continued analysis and improved data collection may 
greatly increase the utility of the information. The fishery-dependent data from 
Puerto Rico in particular has a good potential for use in stock assessment. 

• Emphasis should be placed on the improvement of the TIP sampling program, as 
catch rate standardization, catch composition and size-frequency analyses will 
continue to rely upon this information. However, fishery-independent surveys and 
the collection of other biological data are extremely important to develop 
alternative indices of abundance. 

• It is recommended that early biological or biostatistical sample data for the U.S. 
V.I., from the early to mid 1970’s be computerized and made available for future 
data workshops. It is strongly recommended that formal discussions between 
NMFS, SEFSC TIP program coordinator and the USVI DFW are held to ascertain 
what steps/procedures, etc. are needed to improve sampling in the U.S.V.I. 
fisheries. Similarly, discussions should be initiated between Puerto Rican 
biologists and NMFS assessment staff to identify any remaining historical data 
sets not yet available. It is noted that an effort to computerize Puerto Rico 
biostatistical samples from the mid 1980’s is ongoing (N. Cummings personal 
communication). 

• It is recommended that analytical efforts expended by the recent working group 
members be continued. First, some attention should be given towards identifying 
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or selecting which species should be assessed more quantitatively. The Caribbean 
reef fish fisheries are complicated comprising a mix of many species that are 
harvested by a number of gears. 

• It is recommended that additional workshops such as this one be implemented to 
further develop the information for assessment , especially for those species and 
fisheries for which extensive information exist. 

• It is noted that that strong cooperation of all agencies and local scientists involved 
would be beneficial. 

Availability of Data for Stock Assessments 
 

The workshop participants reviewed summaries of the information presented by the 
Caribbean group which might be used to assess the status of silk, queen and blackfin 
snapper and sand tilefish on each platform (Table 64). For the Puerto Rican platform the 
availability of information was examined for three data sources: Puerto Rico, the United 
States Virgin Islands and the British Virgin Islands. 

Puerto Rican platform 

• For Puerto Rico, reported commercial landings are available in electronic form 
only since 1983 although the local fisheries were exploited since the early 1900’s. 
Efforts are underway to obtain previously computerized data files of landings for 
1963-1982 (N. Cummings personal communication). These early landings 
statistics could better characterize fishing mortality levels on this multi-
gear/multi-species fisheries complex and efforts should be made to extract these 
data. Snapper landings in the Puerto Rico database are apparently aggregated for 
multiple species within the ‘silk snapper group’ in the Puerto Rico database 
before 1997 (after 1996 silk snapper is apparently not aggregated with other 
species) (Aida Rosario personal communication). Estimates of the landings of 
those snappers probably can be made given some assumptions about the species 
composition information from dockside sampling after considerable additional 
effort and consultation with Puerto Rican biologists who are familiar with the data 
collections and fisheries. It is strongly recommended that cooperative analyses be 
initiated between scientists from Puerto Rico and NMFS to accurately quantify 
species composition from these data. Analyses should take into account the highly 
variable operations of the local fisheries. 

• For sand tilefish annual landings are less than 1,000 lb and in most years less than 
50 lb. The dockside sampling (TIP) data which might be used for species 
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composition had very few sand tilefish recorded) so that if sand tilefish landings 
had been included in the various unclassified categories, it would not be possible 
to estimate the amount of sand tilefish in such landings. 

• For Puerto Rico the recreational harvest of the three snapper species are thought 
to be relatively low compared to the commercial landings. Because they are 
thought to be low, the absence of recreational harvest estimates prior to 2000, was 
thought not to be a major problem for assessment of these stocks, given the other 
uncertainties in the data sets.  

• The landings in the United States Virgin Islands have not been recorded by 
species; therefore species composition information would be needed for St. John 
and St. Thomas to estimate catches by species. Only limited species composition 
samples have been collected from those islands, therefore estimates of the 
landings by species have not been made. Additionally there is no information on 
possible recreational harvests of these species around those islands. Also there 
was no information available at the workshop on the British Virgin Island 
fisheries. It is noted that an effort is ongoing to obtain historical information on 
landings and biostatistics samples for the British Virgin Island (BVI) fisheries for 
use in future data workshops regarding the Puerto Rico platform. It is also 
recommended that biologists from the BVI fisheries department be included in 
future data-workshops that involve the appropriateness of the use of data from the 
BVI in characterizing reef fish stocks on the Puerto Rican platform. 

• Information on size composition is available for the three snappers from the 
Puerto Rican commercial fishery and a limited amount of information is available 
for silk snapper from the recreational fishery. Additionally, there are ample 
observations on the size of sand tilefish taken in the fishery-independent sampling 
near Puerto Rico, and there possibly are sufficient samples for silk and blackfin 
snappers from those surveys. For St. Thomas and St. John there are few or no size 
samples from the commercial and recreational fisheries. The workshop 
participants have not determined whether there were fishery independent samples 
from that area. 

• It is expected that crude information on commercial catch rates could be obtained 
for the three snappers from expanded annual landings and estimated deep water 
effort for Puerto Rico; it seems unlikely however that the TIP data could provide 
reliable indices of abundance for those species, because it does not appear that the 
total landed weight for a species was recorded and it appears that in general not 
all fish were measured. It is likely that the fishery independent sampling could be 
used to develop an index of abundance for sand tilefish, and probably also for silk 
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and blackfin snapper. There do not seem to be sufficient data for calculating 
fishery dependent catch rates from St. John and St. Thomas. 

• In summary for the Puerto Rican platform: 

* For the Puerto Rican platform it seems that multiple years of commercial 
landings might be developed for the three snapper species from reported 
catches and species composition data. However it would best if these tasks 
were done in consultation with scientists familiar with the fisheries and the 
specific datasets. Those catches would however represent only a part of the 
total removals. 

* Some information can probably be obtained from the TIP collected size 
frequency of the commercial catch for the three snappers. It is recommended 
that analytical effort focus on further review of the available size frequency 
samples. Of all of the available data sets, the fishery independent sampling on 
the Puerto Rican platform conducted by the NMFS, SEFSC and by the PR, 
DNER, FRL FSP may be most likely to provide indications of the abundance 
trends of at least silk and blackfin snapper and sand tilefish on the Puerto 
Rican platform. It is recommended that analytical efforts focus on aggregating 
those data sets and developing abundance indices. 

St. Croix platform 

• The landings data from St. Croix probably can be disaggregated into species-
specific data sets, but is restricted to a limited number of years when species 
composition is available and the landings are categorized by species-groups. 
However, the generally low sampling fractions indicate that there would be very 
great uncertainty about the estimated landings by species. Disaggregating the 
catch from the earlier years, when no species composition is available and 
landings were recorded by gear category may be cumbersome. Added to these 
issues is the possible imprecision in the estimation of the total catch based on 
expansion factors. These will be more reliable once compliance reports are 
reviewed and reanalyzed for the full time-series. Given these uncertainties, the 
overall utility of the catch for use in stock assessment is questionable at the 
moment, particularly for years prior to the implementation of the TIP program. 

• The decrease in the mean size and the size of the larger (80th percentile) of both 
silk and queen snapper landed in St Croix between 1983-1996 could have been an 
indication of over harvesting. Additionally that the majority of silk snapper are 
below the estimated size at maturity would have been of substantial concern if 
fishing mortality rates were high. The standardized commercial catch rates 
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calculated from the TIP samples from St. Croix were based on relatively few 
observations and the time series ends in 1991 (too few observations in subsequent 
years). Thus, they do not provide information on the current status of the resource. 
It is recommended that cooperative efforts be initiated by NMFS, SEFSC and the 
USVI DFW to address improvements in sampling the near-shore reef fish 
fisheries off these islands. It is possible that the fishery independent sampling 
(1992-1994, 1999, 2002) conducted by the NMFS, SEFSC Pascagoula Laboratory 
off the Virgin Islands could provide useful information, but it was not clear to the 
workshop participants what portion of that sampling occurred on the St. Croix 
platform. Once again it is recommended that examination of the fishery 
independent data be given high priority in terms of expending analytical time. 

• Participants at the workshop understood that additional fishery independent data 
sets may exist for both the Puerto Rican and the St. Croix platforms particularly 
from in situ observations. It was recommended that efforts be made to obtain that 
information for possible use in developing additional indications of population 
status. 
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SEDAR 5: Atlantic and Gulf of Mexico King Mackerel Assessment 
Workshop  

Assessment Data 

• Available growth data needs to be evaluated for improved application to historical 
catch at age. 

• Available sex ratio at size data needs to be evaluated to determine how sex ratios 
vary by size. 

• Methods that allow for including error estimates in the catch at age matrix need to 
be developed. 

• Continued evaluation of tag data, ongoing otolith microchemistry and shape 
analysis studies, and micro-satellite genetic marker data to improve estimation of 
stock structure and mixing proportions.  

• Field studies are needed to develop or improve batch fecundity, spawning 
frequency, and age specific fecundity estimates, including size and age at 
maturity. 

• Western Gulf king mackerel catches need to be aged for use in age length key 
analyses. 

Assessment Modeling 

• Currently, it is only possible to model two stocks using tagging data to model 
mixing rates (Porch 2003). In the long term the Data Workshop and Assessment 
Panels recommend that assessment models be developed which can model 
multiple stocks and/or areas and which can use multiple types of data that enable 
mixing rate estimations (including tagging data and biological tags including 
elemental and isotopic composition, genetic information and morphological 
information). 

• Sensitivity of CAA and management benchmarks to changes in the growth model 
used in the stochastic ageing procedure need to be evaluated. 

• A three-area age structured model with forward projection formulation may result 
in better estimation of the impact on stock status of mixing zone dynamics using 
existing tagging data and most recent recruitment estimates. 
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• Sensitivity runs considered in this assessment indicate two areas where additional 
research is critically needed to improve stock status evaluation. The Assessment 
Workshop Panel advises that stock assessment uncertainty will not be reduced 
until these issues are resolved. These two areas are: 

• Methods used to allocate catches to age class when samples are inadequate for 
constructing age-length keys. Sensitivity runs based on alternative growth models 
suggest that estimates of stock status are sensitive to differences in growth models 
when they are used to estimate age from size in the absence of an ALK. The raw 
data used to develop the historical growth models (Manooch et al. 1987; Collins 
et al. 1988) are no longer available, and thus it may not be possible to provide the 
type of identical analyses of current and historic data that are necessary to 
evaluate whether growth model differences are simply due to analytical technique 
or whether the differences truly reflect changes in growth over time. The Panel 
recommends that current growth data (1987 onward) be modeled with increased 
resolution to refine growth model parameters. Specifically, decimal rather than 
integer ages should be modeled, and attention should be paid to collection date, 
birth date, and annulus formation date.  

• Sensitivity analyses of stock mixing impacts on stock status determination. 
Results suggest that the assumed degree of stock mixing has relatively equivalent 
impacts on the perceived productivity of each migratory units, but divergent 
impacts on stock status determination. The estimated status of the Gulf of Mexico 
Migratory Unit is strongly influenced by mixing assumptions, while status 
determination of the Atlantic Migratory Unit varies minimally. Both the Data and 
Assessment Workshop Panels devoted significant discussion and effort toward 
resolving stock allocation within the mixing zone. Based on Data Workshop 
recommendations, the SEFSC reconsidered mixing rates through updated 
analyses of tag data, developed an alternative assessment framework to 
incorporate tag-based stock mixing estimates into a VPA framework, and 
developed stock estimates with the base assessment configuration for a variety of 
mixing rates within the mixing zone. However, none of these efforts have led to a 
consensus recommendation on the actual level of stock mixing.  

• The Assessment Workshop Panel believes that analyses of otolith shape and 
microchemistry, as presented in the progress reports discussed at the Data 
Workshop, offer a promising approach to resolving stock mixing. The Assessment 
Workshop Panel strongly recommends that this work be continued for several 
additional years to increase sample size, continually improve the resolution of the 
method, and better account for potential annual variation in mixing. The Panel 
also recommends increased sampling intensity within the mixing zone, with 
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sample allocation that is representative of the fine-scale geographic distribution of 
the catch within the mixing zone. Also an effective tagging program designed 
specifically to address the mixing issue could increase the quality and quantity of 
available data. 

Review Workshop 

Research Recommendations 
• The RW Panel noted that  major concerns remain about the growth curves used to 

age the catch in some years and areas, the fecundity-length relationship used to 
estimate spawning stock, and the degree of mixing of the Gulf and Atlantic 
migratory groups in the winter fishery mixing zone. The RW Panel also expressed 
concern about the limited number of fishery independent indices of abundance 
available for VPA calibration. 

• The RW Panel recommends enhancing ongoing research programs and 
implementing new research programs to collect fishery independent data (e.g., 
length measurements, age structures, fecundity measurements) to improve the 
accuracy and precision of current estimates of growth, fecundity, and stock 
mixing.  Spatial variability in size at maturity and fecundity at age should be 
evaluated among regions/migratory groups. 

• The data collection program should also be designed to provide fisheries 
independent indices of abundance for the full age range in the stock.  This 
consideration should have a strong influence on the design aspects [gear, season] 
of the recommended research programs.  These programs might include research 
sampling targeting spawning aggregations, research sampling targeting juveniles, 
tagging studies specifically designed to provide information on mixing rates, and 
hydro-acoustic sampling. Scientists should seek the advice of members of the 
commercial and recreational fishing communities in the design of these programs.      

• The RW Panel suggested that the MRFSS indices of abundance could be 
recompiled to address two issues: 1) consider incorporation of the January-June 
intercept data in addition to the current July-December data, and 2) consider 
restriction of the sample data to the age classes most likely to contribute to the 
respective catch types (i.e., recompile the indices including only Catch Types A, 
and restrict the corresponding length composition to legally landed fish). 

• The RW Panel also recommended the future application of different assessment 
models to provide alternative perspectives on the status of king mackerel stocks 
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(e.g., those including estimation of the likely degree of error in the fishery catch-
at-age, and/or those which employ forward-projecting computation approaches). 

• One growth model should be developed for the splitting of catch at length data 
into catch at age data and another one that can be used for stock related data like 
weight at age in the stock, maturity at age in the stock and the like.  

• Available sex ratio at size data needs to be evaluated to determine how sex ratios 
vary by size. 

• Western Gulf king mackerel catches need to be aged for use in age length key 
analysis. 

• The commercial fishery tuning indices should be further developed and it seems 
important that this is done in cooperation with fishers with an intimate knowledge 
of the way the fishery is prosecuted. 

• Age composition of commercial and recreational discards is needed.  

• Discard mortality rates are needed.  

• Tuning indices should be weighted according to their internal variability, the part 
of the stock covered by the index, correlation with other indices etc. For instance 
it is realized that using their individual degree of correlation to the VPA stock 
abundance estimates could be problematic due to the circular logic feature of this 
approach.  

• Data from Mexican catches need to be obtained, probably via initiatives for closer 
cooperation with Mexico. In this connection there is a need to look into whether 
the eastern and western Gulf King Mackerel are separate stock components. 

• Tagging programs specifically designed to examine the mixing should be 
developed. Otolith shape and microchemistry and maybe micro-satellite DNA 
analysis are promising methods that should be pursued. 

• Mixing of the stocks in the mixing zone should be investigated also the during 
summer period.  

 

 

Process and Procedure Recommendations 
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• The amount of documentation and issues to be dealt with are significant. Some of 
the documentation could have been sent out earlier to the RW Panel, for instance 
background material and the data workshop material. That would have eased the 
task of getting deeply into the substance of the material, especially for the external 
reviewers, who (almost by definition) were not beforehand familiar with the 
assessment. 

Comments from the CIE Contractors 
(These are excerpted comments intended to highlight suggestions and areas of concern; 
readers are encouraged to consult the full report for additional details) 

• The amount of reports and other material to read before the meeting was 
extensive. There was only little time to do this, about two weeks. It would be 
useful if some of the material were sent out as early as possible. It should be 
possible to send out previous assessment reports, background articles, and the 
Data Workshop report, several weeks earlier.  

• A complete description of the assessment with all the input data files and the 
precise settings of the model would be nice to have in one document. It was a bit 
difficult to find precisely in which document to look for the various details. The 
level of details and data files should allow for an exact and easy repeat of the 
calculations.  

• Fishers (and nongovernmental organizations (NGOs)) contributed during the 
meeting some information on CPUE series, the fishery and the management 
regulations effects on this, and the like. It is, however, important that political 
issues do not enter the discussions. It might, however, be important for the entire 
process that fishers participate, or at least get the opportunity to observe what is 
done, in order to secure transparency and trust in the system. However, extra time 
would need to be spent on explaining things to non-scientists and in balancing the 
statements put forward so that fishers and NGOs correctly understand the issues.  

• My task as Chair for the meeting was a bit difficult because most panel members 
were more familiar with the process than I was. Maybe a bit more information 
about the duties of the Chair would be useful. Alternatively, another member of 
the Panel could be the Chair, and one of the CIE Experts could be appointed as 
the lead expert and perhaps still be responsible for the reporting.  

• Maybe the reviewers (and other Panel members) could, to the extent possible, 
state before the start of the meeting what sensitivity runs they want to see in 
addition to what has been presented in the documents sent to the Panel. This will 



Consolidated SEDAR Recommendations       SEDAR 5 

 

42 

allow SEFSC staff more time to prepare the runs, and it will make mistakes less 
likely. 

• The timing of the whole process from the last data sampled in 2001/02 and until 
now (start of 2004) with the aim of giving advice for 2005/2006 could be 
improved. It is a very long time span, and there is a large risk for the things in the 
fishery and the stock to have changed in between meeting processes. It should be 
3possible to shorten this time span so that the advice for 2005/2006 can be based 
on data from 2003/2004.  

• It is important that estimates of age-composition of commercial and recreational 
discards, and of discard mortality be obtained. It is strongly recommended that 
fisheries-independent surveys be expanded, and eventually assigned more weight 
in the tuning process. 

• Fisheries-independent surveys should be designed to provide indices of 
abundance for the full age range in the stock. This would likely require multi-
seasonal sampling and the combined use of multiple sampling gears and hydro-
acoustics.  

• Data from Mexican catches need to be obtained to improve the accuracy of Gulf 
king mackerel assessments.  

• If feasible, I recommend that the uncertainty in assessments caused by sampling 
variability in estimated landings in number by age be further evaluated.  

• The use of multiple survey indices for “tuning” can introduce a bias of unknown 
magnitude in the assessments of Atlantic and Gulf king mackerel. One way to 
reduce such bias is to combine overlapping survey estimates by using a composite 
estimator with weights determined by coverage and precision of each abundance 
series, and then apply the combined series in tuning the model. Additional post-
stratification might be appropriate when surveys overlap only in a sub-area or 
during a limited time.  
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SEDAR 6: Goliath Grouper and Hogfish 
A SEDAR Review Workshop convened to review assessments of Goliath grouper and hogfish 
snapper. The Goliath grouper assessment was prepared in response to recommendations 
from the SEDAR 3 (Atlantic Yellowtail snapper) review workshop. The hogfish snapper 
assessment was prepared by contract with the State of Florida and reviewed by request. 

Goliath Grouper 

Data Workshop (SEDAR 4) 
• The top four prioritized research topics: 

* Estimation of population size - Estimates of population size were considered 
to be of highest importance for future management. It was noted that because 
of the apparent restricted home ranges and high site fidelity, sampling 
throughout the geographic range would probably be important. Tag/recapture 
studies were mentioned as a potential monitoring tool. 

*  Demographics - Monitoring the demographics of the population, particularly 
age composition, could provide valuable information (as it has for red drum in 
the Gulf of Mexico).  

* Reproductive Biology - Developing further understanding of the reproductive 
biology of goliath grouper was considered quite important. Identifying 
spawning locations, duration and periodicity could be very useful for 
identifying sites to conduct population surveys.  

* Historical Abundance - Obtaining information on historical abundance, 
perhaps via old logbooks, was also considered important.  

• Other Research Topics:  

* It could be very useful to have estimates of unrecorded mortality from 
accidental or intentional sources, but obtaining such information would be 
very difficult.  

* Additional information on stock structure was considered important.  

* Some thought that it would be useful to have a greater understanding of 
goliath grouper bioenergetics and trophic relationships. Others asked how that 
information would assist in a stock assessment.  
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* Information identifying the changes in mangrove abundance and distribution, 
thereby changing available nursery habitat, could assist in developing 
predictions of future abundance.  

Review Workshop 
• Estimation of population size: Estimates of population size were considered to be 

of highest importance for future management. It was noted that because of the 
apparently restricted home range and high site fidelity characteristic of adults, 
sampling throughout the geographic range would be important. Tag/recapture 
studies were mentioned as a potential monitoring tool. 

• Estimates of on-going mortality: The issue of ongoing mortality was of critical 
concern to the Review Panel. Anecdotal information with regard to various 
sources of this mortality was presented. These sources included longline by-catch, 
post-release mortality, and illegal harvest. It is extremely important that these 
sources of ongoing mortality be identified and the magnitude of this mortality 
estimated. 

• Investigations of stock structure: This question was repeatedly raised. The 
assessment reviewed by the Panel was of necessity limited to south Florida owing 
to the geographic coverage of the data and the absence of data concerning the 
stock structure. 

• Demographics: Monitoring the demographics of the population, particularly age 
composition, could provide valuable information. 

• Reproductive biology: Developing further understanding of the reproductive 
biology of Goliath Grouper was considered important. 

• Historical abundance and exploitation: Obtaining information on historical 
abundance was also considered important. 

• Survey data. While the Review Panel considered it in the highest degree 
important to continue the current surveys, it recommended that data collection 
could be improved by extending survey efforts to better cover the full historical 
range of the stock. 

• The review would have been facilitated if the assessment had been examined by 
an assessment workshop. It would have been helpful to have the authors of all the 
relevant documents available to make presentations and answer questions. 
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Hogfish  

• Due to the relatively short time series and relatively low contrasts of CPUE for 
the available fishery data, the absolute historical limits of stock size and 
productivity are still somewhat unclear. This would suggest the need for further 
assessment analyses using other classes of modeling procedures like stock 
reduction analyses (Kimura et al. 1984), that could allow the merging of 
quantitative data time series with observations and opinions about historical states 
of the fishery.  

• Reef-fish commercial log-books should be considered as an additional source of 
data on commercial catch and effort. 

• Weight data, as well as length, should be collected in the head-boat survey; 

• Using data from spearfishing tournaments could reinforce length-weight 
relationships, especially at the right-hand end of the distribution where data are 
rare. 

• The Review Panel considers it important to maintain the current data-collection 
programs. 

• The Review Panel observed that both it, and the presenters, had been handicapped 
in this review in that neither a data workshop, which would have verified the data 
sources, nor an assessment workshop had previously been held. 

Comments from CIE contractors 

(These are excerpted comments intended to highlight suggestions and areas of 
concern; readers are encouraged to consult the full report for additional details) 

• Some guiding documents that would have been useful were not provided. Notable 
among those were a) brief histories of the assessments, i.e. how they came into 
being, when, why, and at whose request they were written, and what the prospects 
would be of having changes made to them; and b) templates for reports—it 
transpired that the Advisory Report has a fairly specific format that is preferred, 
and a template or example would have been useful to clarify for the Chairman 
before the meeting how the information to be derived from the assessments was to 
be presented in final reports and therefore, to some extent, to define the set of 
information to be sought.  

• A little more information on the meeting format would also have been helpful. 
The Chairman was not aware before the meeting that the public would be present, 
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and when he was aware of it, he wasn’t quite clearly informed what they were 
doing there and to what degree they were entitled to participate in the process. 
These questions got sorted out at the meeting, and in the end public participation 
was in high degree both orderly and helpful.  

• Facilities for presenters were minimal and unsatisfactory: they needed more space 
to put their papers.  

• It is a mistake to try to compress such meetings into too few days. Long days put 
unacceptable pressure on the report-drafting which ideally takes place at the 
meeting. We had a fairly uncomplicated and trouble-free meeting, but even so did 
not have much time to spare.  

• The delayed response by some Panel members to reports has been a problem; 
when objections to decisions that were clearly nailed down at the meeting are first 
voiced two weeks later when the final report is about to be sent, an impossible 
situation arises in respect of completing and distributing the reports. 

• The fact that the (hogfish) assessment had been conducted under contract also 
proved to be troublesome. The Review Panel was uncertain if the authors could be 
asked to conduct sensitivity analyses given that they were no longer under 
contract. It was also unclear who would conduct any subsequent re-assessment.  

• For both assessments, the stock area to be assessed was not clearly defined. 

• In the report from the Goliath Grouper Data Workshop, distribution was 
discussed, but more in terms of distribution of the data rather than the species. 
This was a major issue of discussion for the Review Panel and the lack of a stock 
definition severely restricted the interpretation of results. For future assessments, 
this issue should be more closely examined at the Data workshop stage.  

• The Peer Review Panel Reports included a section for Stakeholder Comments. 
This section, independent of and unedited by the Review Panel, provided meeting 
participants (other than the Review Panel) with a venue to express their views. 
Given the active participation of certain stakeholders during the workshop, I 
consider this to be an important and positive feature of these reports. 
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SEDAR 7: Gulf of Mexico Red Snapper 

Data Workshop 

Life History Group 
• More movement information via tagging is needed from the western Gulf.  There 

was discussion that a recreational tagging data base from the Coastal 
Conservation Association (CCA) may be available for this purpose.  The sub-
group recommended every effort be made to access and analyze this data base (by 
LSU researchers).   

• The results from the otolith micro-chemical analysis were compelling in 
providing estimates of mixing rates for the north-central, northwest, and 
southwestern Gulf.  The sub-group recommends continued work to also derive 
mixing rates from the eastern Gulf (west Florida shelf).  It was of great interest to 
determine if there was evidence for localized recruitment in the east or whether 
recruits were derived from other areas as suggested by tagging results.  

• Much more otolith microchemistry needs to be conducted on snapper off Texas, 
especially age 0 & 1 cohorts to aid in our understanding of the recruitment 
dynamics there.  

• There needs to be an examination of whether regional stock recruitment functions 
can be developed.  It was recognized that trawl surveys, which have been 
previously relied upon for recruitment estimates, are conducted from Texas to the 
Florida/Alabama border and may not capture any localized recruitment which 
may occur on the west Florida Shelf.  The sub-group recommended that other 
survey methods be examined for recruitment determination and the red snapper 
larval index was recognized as a candidate for this purpose. 

Shrimp Fishery Bycatch Group 
• Future recommendations for improved data collection methods related to shrimp 

effort estimation  include implementation of the Electronic Logbook Program 
(ELB) for 3-5 years  (SEDAR7-REF-1; SEDAR7-REF-2) in conjunction with the 
current (or some form of) port agent interview system.  Amendment 13 to the 
Shrimp Fishery Management Plan will address vessel monitoring systems (VMS) 
or ELB approaches for the shrimp fishery to obtain better effort data.  
Considerations of who will pay and own units (VMS or ELB) were discussed.  
VMS units are approximately $1200 (+ monthly fee + maintenance) vs. ELB 
($500).   
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• The group strongly recommended a fully-funded shrimp trawl observer program 
to collect bycatch data as related to bycatch reporting requirements.  This program 
would cost approximately $2.5 KK annually. 

• Work will continue on the new BRD designs using infrared observation 
technology (SEDAR7-DW-30). With this approach, we must encourage industry 
innovation by providing information to fishers for cooperative research to solve 
operational problems and maximize shrimp retention.  The key to development of 
effective designs is getting new designs into the fleet, but this will result in 
innovation only if the industry has incentive to develop new technology.  
Consideration must also be given to the present certification protocol.  BRD 
performance requirements will have to be re-examined based on performance 
projections of current BRD designs.  BRD development should be focused on 
BRD designs which induce continuous and consistent bycatch escapement during 
variable environmental and commercial applications. 

Assessment Workshop 

• direct measurement of current fishing mortality rates, 

• experiments to determine the magnitude and timing of density dependent 
compensation in juveniles, 

• information on the effects on shrimp trawling on red snapper through community 
effects including nutrient cycling and changes in predation pressure, 

• continuation and expansion of the fishery-independent survey for adult red 
snapper, 

• more information on release mortality and discard rate by depth, season, and 
fishery, 

• additional alternatives for reducing bycatch such as closed areas etc., 

• additional research such as simulation testing on the estimation properties of stock 
assessment methods and models, 

• distribution and mixing between the East and West. 

 

Review Workshop 



Consolidated SEDAR Recommendations       SEDAR 7 

 

49 

 Some of the following research recommendations are marked [D] or [A] or both. The 
symbol indicates that all or part of the corresponding recommendation was adapted from 
recommendations of the SEDAR 7 Data Workshop or Assessment Workshop. 

 

• Data on shrimp fishery. The RW recognized the importance of obtaining better 
estimates of fishing effort in the shrimp fishery, which might be done through 
vessel monitoring systems, electronic logbooks, or otherwise [A]. Also, the RW 
recommends that the statistical design and extent of the shrimp-trawl observer 
program be reviewed to ensure that the bycatch data collected are appropriate and 
sufficient for stock assessment.  

• Independent estimates of mortality rates. Direct estimation of mortality rates 
through tagging would reduce uncertainty in future assessments [A]. 

• Fishing power. Research is recommended to estimate (independently of any stock 
assessment) changes in catchability q by gear over time. The RW believes that the 
introduction of GPS and marine chart-plotting equipment is likely to have 
increased fishing power substantially for some modes of fishing. Independent 
collection of data on fishing effort would provide valuable data for assessment 
and relieve the need to estimate catchability changes.  

• Stock structure. Research (e.g., tagging, otolith analysis) is recommended to 
better describe stock structure and mixing rates. Research should include a review 
of oceanographic data to see whether transport from the Campeche Banks could 
reasonably be supplying important numbers of larvae to the western Gulf stock 
[A]. 

• Spawning-stock index. Given the many factors that can mask relationship of 
larvae to spawners, the value of the larval indices should be reviewed.  

• Spatial distribution at age. The RW recommends study of the age structure 
observed from longlines (survey and fishery), to clarify geographic distribution of 
fish as they age. 

• Density dependence. Research could clarify the magnitude and timing of density 
dependent compensation in juveniles by estimating survival (from age-0 to age-1 
year) at different densities of juvenile abundance [A].  

• Ecosystem concerns. The RW recommends that the management objectives for 
the fishery complex (shrimp, red snapper, vermilion snapper, etc.) be formalized. 
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Simulation studies could usefully identify and evaluate appropriate management 
strategies (including use of various reference points) and corresponding 
assessment modeling approaches. Research could also test the hypothesis that red 
snapper production is enhanced in some way by increased shrimp trawling [A]. 

• Assessment modeling. The RW’s recommendations for assessment modeling are 
made while recognizing that technology is currently limiting (the power of current 
small computers is marginal for the given model complexity). (a) Future 
assessments should include interval estimates on parameters and status indicators. 
(b) More diagnostic and output information should be provided in future 
assessment reports (e.g., plots or tables of  F at age and plots of standardized 
residuals). (c) Extensive simulation tests of assessment models are recommended 
to examine accuracy, precision, and robustness [A]. 

• Age sampling. The RW recommends that representative sampling of age- and 
length-composition of red snapper be conducted consistently across area, time, 
and gear. 

• Fecundity at age. The RW noted that few fecundity samples were available from 
older fish, and recommends that more such samples be collected. 

• Model implementation. The RW recommends that the assessment model’s 
recruitment sub-model be generalized to allow various options on the timing of 
bycatch mortality relative to density dependent compensation (see AW-8). 

Recommendations of the CIE Contractors 

CIE Chair 
• Provide more clarity with regard to the exact role of the RW and the authority of 

the RW 

• There needs to be a process for addressing potential disagreements between the 
RW and the AW and it must be made clear who has ownership of the Advisory 
Report. 

• Supply all documents electronically with only essential reading provided as 
hardcopy.  

• The red snapper assessment had not been updated since 1999. The DW, AWs, and 
RW to update the assessment have spanned more than a year. The whole process 
was delayed because of problems encountered with the previous assessment 
method when new data were added. Had a ”simple” update been possible there 
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would not have been the need for two AW’s, and the full results would have been 
presented to an AW, rather than only becoming available at the RW. There is 
perhaps a lesson here. A simple update was not the objective of the first AW 
given the ambitions of the DW to produce and use an ultra-historical catch 
history. Simple updates can be done in a timely manner to provide appropriate 
advice to fisheries managers. However, with such a large gap between 
assessments, it was unlikely that a simple update would eventuate.  

• In terms of providing timely scientific advice to fisheries managers, I have long 
advocated that there should be two asynchronous processes. Management advice 
should be provided by “simple” updates of stock assessments as required. The 
development of assessment methods and the substantial modification of data sets 
should be done in a separate process – it is harder and the timelines cannot be 
guaranteed. Scientific disagreements can also be dealt with outside of the 
management process.  

CIE Reviewer 
•  Adequacy and appropriateness of data  

* Perform sensitivity analyses to examine the effect of different historical catch 
divisions between east and west areas of the Gulf on the assessment.  

* Perform sensitivity analyses to examine the impact of potential changes in 
biological parameters over time on the assessment.  

* Examine the implications of the different potential distributions of larvae and 
adults for the assessment. Are there areas offshore suitable for juvenile 
settlement? Is the offshore age structure consistent with recruitment directly to 
deeper waters, or ontogenetic migration? Does oceanographic information 
suggest that larval movements of this type are realistic? Consider tagging 
programmes to examine the movement of juveniles and adults 
offshore/onshore and between east and west regions of the Gulf.  

* Consider the examination of available information on fishing position through 
logbooks (if sufficiently accurate) or observer programmes (if available) for 
serial depletion. Recommendations by the RW to examine the feasibility of 
VMS may need to be initiated before this can be investigated further.  

* Examine the sensitivity of assessment results to different values of release 
mortality rate (within the bounds indicated by the existing research). 
Investigate the interaction between natural mortality values and release 
mortality rates at younger ages.  
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• Adequacy, appropriateness and application of assessment methods  

* The model represents a change from that applied during the 1999 assessment. 
Recommendations arise as result of this change, settings within the 
assessment, and particular assessment results: 

* Examine the fishing mortality levels output from ASAP and CATCHEM for 
the short time period run to identify any differences and trends in this metric.  

* Perform projections based upon the CATCHEM outputs from the short time 
period run to identify whether there are quantitative differences in expected 
recovery period. This will also require consideration of the management 
benchmarks resulting from changes in the estimated stock recruitment 
relationship, which may result in more significant differences.  

* Consider the inclusion of migration between east and west areas of the Gulf in 
the model. Parameterization might be based upon available information (if 
sufficient) or through new tagging studies (if feasible).  

* Examine the issue of density dependence and its effect on stock status and 
recovery further. Consider results in terms of risk to the population.  

* Present confidence limits on the recent recruitment levels estimated by the 
model, so that statistical differences between recruitments in the recent past 
and the ultra-historical period can be identified.  

* Develop further diagnostic approaches to assess the performance of the 
model. Present interval estimates for output parameters, or examine posterior 
distributions, as many of the estimates may be against their bounds (a count of 
the number of parameters against their bounds could be another diagnostic). 
Examine the shape of the response surface to assess whether local maxima are 
being identified. Perform retrospective analyses to assess model stability.  

• Adequacy, appropriateness and application of population benchmark estimation 
methods  

* Management benchmarks for these projections were highly sensitive to 
management decisions and biological assumptions. Recommendations are:  

* Identify benchmarks that are more robust to changes in management levels 
and the stock-recruitment relationship, through management strategy 
evaluation simulations.  
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* Consider whether there is a need specifically to examine the red 
grouper/vermillion snapper fisheries (closed-season bycatch) along with the 
shrimp bycatch fishery and the targeted fisheries in assessments and 
management. Evaluate multispecies benchmarks.  

* While the RW was not tasked to look at management issues, the division of 
the stock between east and west areas of the Gulf within the assessment 
allows separate management to be applied within these areas, rather than the 
current strategy of producing Gulf-wide management (TACs). Indeed, given 
that the eastern stock appears to be less productive than the western stock, 
Gulf-wide management has the potential to reduce the eastern stock to very 
low levels. This needs to be presented to managers for consideration. 

• Adequacy, appropriateness and application of projection methods  

* Consider performing stochastic projections and providing management with 
suitable diagnostics for recovery (e.g. the likelihood of recovery within 
particular time periods).  
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SEDAR 8:  Southeastern Spiny Lobster, Caribbean Spiny Lobster, & 
Caribbean Yellowtail Snapper 

Southeastern Atlantic Spiny Lobster 

Data Workshop 
• Work to develop an active program for a juvenile tuning index 

• Develop a greater understanding of the interaction between lobsters and traps 

• Develop research partnerships with the fishery 

• Try to reestablish an onboard fishing vessel monitoring program 

• Increase understanding of lobster disease 

• Continue to understand growth 

• Develop future assessments that take into account the role males play in 
determining fecundity. 

Assessment Workshop 
• Tuning Indices:  geographically robust adult and juvenile monitoring programs 

that could provide tuning indices that can be connected to each other and the 
fishery. 

• Growth: lack of growth data from larger (>100 mm CL) lobsters  

Review Workshop 
• Data from the commercial fishery 

* Re-establish a commercial fishery observer program (described above). 
Fishery-independent indices of abundance 

* Standardize existing data sets that may be used for juvenile and legal-sized 
indices of abundance 

* Design new monitoring programs to collect systematic, consistent, and 
statistically rigorous data. 

• Improved growth information 

* Tagging projects should be initiated to obtain growth-rate data from larger 
(CL >100 mm) lobsters 
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* Activity may need to be focused in areas of reduced exploitation (such as the 
Tortugas) to allow capture of these larger individuals in appreciable numbers 

* Reconcile growth information from Lipofuscin and tagging data 

• Modeling 

* Conduct Monte Carlo simulations to test F20% and F30% threshold and target 
reference points against various performance criteria. The stock assessment 
workshop for the stock should develop various scenarios covering a range of 
hypotheses concerning recruitment and changes in gear selectivity, as well as 
suitable performance indicators, including catch and measures of SSB. Risks 
in the performance indicators associated with applying the threshold and 
target should be generated in future assessments. 

• Fishing pressure has decreased in the Keys because (i) there are less traps as a 
result of the Trap Certificate Program, (ii) recent efforts to curtail a rapidly 
expanding illegal dive fishery, (iii) the loss of dock space and subsequent selling 
out as gentrification continues at an increasing rate, (iv) the loss of suitable crew 
as a direct consequence of the increasing cost of living in the Keys. 

• Fishermen are very willing to sit down with scientists to devise long-term 
observer/sampling programs that enmesh with operational activity and satisfy 
crucial needs for data. 

Caribbean Spiny Lobster 

Data Workshop 
• Commercial Statistics 

* Estimate landings based on complete catch report database after corrections to  
landings database are made and after reporting years 1986/1987 to 1992/1993 
are  entered. 

* Recalculate expanded landings based on new lists of licensed fishers. 

* Table final analyses of commercial bio-statistical data (size-frequency, catch 
composition,  CPUE) until all the field sampling data has been completely 
entered and  checked for errors and both US, Virgin Island and NMFS, 
SEFSC staff have signed  off on corrections. 

* Avoid repetitive analyses on incomplete information. Use only complete data 
sets in  stock assessment analysis. A solid foundation will then be established 
for the analysis  of other species to be included in future assessments. 
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* Immediate changes in the catch report forms are not recommended. The 
fishing  community in the U.S. Virgin Island is reluctant to provide any 
additional information,  unless they see their data of approximately 30 years 
reflected in the management  decisions. 

• If the assessment proceeds, assumptions about the data should be clearly 
identified. 

• Provide feedback to the fishing community after stock assessment analyses are  
performed, in order to reassure them that the information they provide is valuable 
and  necessary to manage their resources. 

• Caribbean Fishery Management Council staff present at the SEDAR8 Data 
workshop,  recommended to conduct stock assessments with the information 
available at the  moment to support management decisions. Proper consideration 
of uncertainty and  acknowledgment of missing data was recommended. 

Assessment Workshop 
• Fishery-Independent Sampling: 

* Increase the fishery independent sampling effort in the US Caribbean.; 
diversify regions sampled; cooperative sampling design and  implementation 
between the fishermen and scientists; those species deemed important to the 
local fishing economy should be given sampling priority.  

* Relatively good knowledge of habitat distributions and of habitat usage by 
various  species/life stages provides a valuable opportunity to explore the 
power of habitat-based  spatial models in this region. 

• Fishery-Independent Monitoring of Spiny Lobster: 

* Develop fishery independent sampling program specific to Caribbean spiny 
lobster.  

* Visual surveys could be used in the Virgin Islands and in Puerto Rico to 
collect  additional size and abundance information on the spiny lobster 
resource.  

* Mark recapture techniques could be attempted to estimate abundance and 
learn more  about the movements and habitat preferences of spiny lobster.  

Review Workshop 
• Improve and complete historical data on relative abundance indices and catch 
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• Fishery–independent monitoring 

* The Panel identified an apparent inconsistency between the assessment model  
assumptions of recruitment as a direct function of spawning stock. This 
appeared important enough to warrant two recommendations:  

 1) build additional flexibility into the models to allow time-varying 
recruitment (or at  least recruitment dynamics); 

and,  

2) seek to establish a fishery-independent  index of recruitment, which is 
deemed to be crucial.  

* The panel recommends considering the method used for the SA-GOM  lobster 
assessment: placing a series of post-larval  collectors in appropriate areas and 
consistent sampling their catch.  

* It is necessary to develop and implement sampling program(s) specific to both  
pre-recruit and adult Caribbean spiny lobsters 

* It is crucial to increase sampling effort in the US Caribbean. 

* There will be benefit in further diversifying the regions sampled to include 
equal coverage of areas frequently fished 

* Visual surveys for size structure, abundance, and YPR could provide useful  
time-series of data 

• Revise the trip interview program (TIP) database exhaustively 

* Completing the historical data set would be valuable 

* Revitalizing TIP sampling in the US Virgin Islands would have many 
benefits,  not just for the Caribbean spiny lobster stock 

* Effort should be directed at key species, generating trip-target information, 
and  obtaining needed detail 

* Length distribution of the catch 

• Commercial: Complete incorporation of non-digitized data for the US Virgin 
Islands (TIP).  Recover historical length data for Puerto Rico and the US Virgin 
Islands from  other studies prior to the TIP. 

• Recreational: Determine length distributions 
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• Conduct studies to understand the ecology of early juveniles (25 mm carapace 
length) 

* Habitat use needs to be understood better 

* More needs to be known about settlement habitat 

* Information on movements and migrations needs to be sought 

* Clarity of the mortality rates needs to be sought 

• Spatially explicit studies 

* Identify spawning areas and sources of recruits 

* Build/acquire habitat maps to identify stratification for research designs 

* Combine habitat maps with density counts and habitat models to provide  
population estimates 

* Develop a GIS map of spiny lobster landings throughout the geographic range  
of the stock, producing catch distributions 

• Mark-recapture techniques 

* Such studies could hone knowledge of abundance 

* The techniques could provide additional information on movements and  
migrations 

* Habitat preferences would be better understood 

• Stock structure 

* Stock structure is important in assessments, and genetics offers hope to 
improve  knowledge 

• Future assessments 

* These should explore further use of length structure and density from closed  
areas as reference points 

* Assessments need to be repeated when significant quantities of previously  
unavailable historical data have become available 

* Alternative stock assumptions need to be considered during assessment:  That 
of a wider Caribbean stock, That of the stock of the US Caribbean and 
neighboring islands 
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* The use of nominal CPUE should be considered in future assessments 

* The modeling approach needs to be modified to produce a model that would  
support the observed data. Within the model, the recruitment parameter r 
should  be allowed to increase over the second part of the time-series, perhaps 
moving  beyond the standard modeling software currently used.  Of the above, 
the Panel places the highest priority on the following, understanding the  need 
to maximize the likelihood of generating an acceptable assessment of the 
stock  in the near future: 

* Develop/strengthen fishery-independent data collection 

* Incorporate historical data into existing data sets 

* Utilize refined models (better to identify viable hypotheses) 

Caribbean Yellowtail Snapper 

Data Workshop 
Life History 

• tagging studies of adult yellowtail snapper to obtain data on large-scale 
movements.  

• evaluate maturation (size and spatial variation) and growth and fecundity  

• preparation of general regional-wide GIS maps of landings 

Commercial Statistics 

• Complete data entry and clean-up task of fisher landings reports for reporting  
years 1986/1987 through reporting years 1992/1993) within 2-3  months, prior to 
the SEDAR8- Assessment Workshop. This task is  currently being carried out by 
the US Virgin Islands, DFW; 

• Estimate landings based on complete catch report database after corrections  to 
landings database are made and after reporting years 1986/1987  through 
1992/1993 are entered; 

• Recalculate expanded landings based on new lists of licensed fishers; 

• Staff of the US Virgin Islands, DFW suggested that analyses of commercial  bio-
statistical data (size-frequency, catch-composition, CPUE)  should be put on hold 
until all the field sampling data has been completely  entered and checked for 
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errors and both US, Virgin Island and  NMFS, SEFSC staff have signed off on 
corrections; 

• Avoid repetitive analyses on incomplete information. Use only complete  data sets 
in stock assessment analysis. A solid foundation will  then be established for the 
analysis of other species to be included in  future assessments; 

• If assessments proceed with incomplete databases, assumptions about  the data 
should be clearly identified and formally documented; 

• Immediate changes in the fisher landings report forms are not recommended.  The 
fishing community in the U.S. Virgin Islands is reluctant  to provide any 
additional information, unless they see their data of approximately  30 years 
reflected in the management decisions;   

• Provide feedback to the fishing community after stock assessment  analyses are 
performed, in order to reassure them that the information  they provide is valuable 
and necessary to manage their resources; and 

• CFMC and NMFS, SEFSC staff present at the SEDAR8 Data workshop,  
recommended to conduct stock assessments with the information  currently 
available to support management decisions. Proper consideration of uncertainty 
and documentation of missing or possibly inaccurate data was emphasized. 

Overall workshop recommendations 

• Continue the updating and data correction checks ongoing for the US Virgin 
Islands commercial landings and Biostatistical data bases. 

• Continue the data correction checks ongoing with the Puerto Rico commercial 
landings and bio-statistical data bases. 

• Continue the analyses related to partitioning of US Virgin Islands bulk  landings 
data into species groupings after the missing bio-statistical samples have been 
entered, proofed and agreed on by both US Virgin Islands DFW staff and NMFS, 
TIP staff. 

• Work toward developing a species specific commercial landings sales ticket in the 
US Virgin Islands commercial fisheries. 

• Work towards research to obtain bio-statistical samples in the US Virgin 
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• Islands and especially to improve much needed sampling in St. Thomas/St. John. 
Fisheries. 

• Implement hard part biological sampling in US Virgin Island and Puerto Rico. 

• Work towards identifying the primary information needs regarding improving 

• the ongoing fishery independent sampling initiatives for yellowtail snapper 
populations in the Caribbean. 

Assessment Workshop 
•  Increase the fishery independent sampling effort in the U.S. Caribbean. 

Cooperative sampling design and implementation between the fishermen and 
scientists is strongly encouraged. If every species captured cannot be completely 
sampled, then those species deemed to be important to the local fishing economy 
or those species considered representative of relevant habitat types should be 
given sampling priority. A list of commercially important species to the region 
can be obtained from the Caribbean Fishery Management Council. 

• The ideal survey would utilize hook and line and traps as the primary sampling 
gears in  order to maintain consistency with those surveys that have been 
completed in the past. 

• Visual surveys could be used in the Virgin Islands and in Puerto Rico to collect  
additional size and abundance information on the reef fish resource.  

• Mark recapture techniques could be used to estimate abundance and learn more 
about the  movements and habitat preferences of yellowtail snapper.  

• The relatively good knowledge of habitat distributions and of habitat usage by 
various  species/life stages provides a valuable opportunity to explore the power 
of habitat based  spatial models in this region.   

Review Workshop 
• Fishery-independent data 

* A new independent sampling regime to target yellowtail snapper more  
effectively should be created, because current methods do not allow temporal 
or  spatial coverage. 

* Visual surveys can provide useful fishery-independent data. The methods  
would, however, vary, based on the depth of the insular shelf. 
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* The output of other existing studies (NOAA and non-NOAA) should be  
examined to see if alternative fishery-independent sampling already exists. 

• Life history data 

* Fecundity data should be collected 

* Maturity data should be collected 

* Growth information should be collected 

* The parameter natural mortality needs investigation on the basis of better data 

• Catch data 

* Recreational catches need to be sampled and quantified better 

* Information on trip species targeting is needed 

* Information on the location of catches is sometimes not good, and should be 

* improved 

* Identification of species in the snapper complex in the US Virgin Islands is  
crucial to future assessments 

* Historical data from the US Virgin Islands need to be collected from 
fishermen,  if they exist 

* Port samplers need to modify their schedules to target yellowtail snapper  
landings, and to sample sizes of the species need to increase 

* TIP sampling in the US Virgin Islands needs to be revitalized 

• Age and length frequency data 

* These are needed from all commercial catches 

* These are urgently required from recreational catches 

* Fishery-independent surveys can provide these crucial data 

• Genetic / otolith microchemistry studies 

* Stock structure is important in assessments, and genetics and otolith  
microchemistry offer hope to unravel it in future 

• Spatially explicit studies 
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* Identification of spawning areas and the source of recruits is important 

* Construction of habitat maps will help identify stratification for research 
designs 

* Combination of habitat maps with fish counts and habitat models will aid in  
providing population estimates 

* Development of a GIS map of yellowtail snapper landings throughout the  
species’ geographical range could help in the production of a distribution map 
of  catches 

• Mark-recapture studies 

* This could help identify movements and migrations 

* Fishing mortality estimates could be derived 

* Population estimates would be enhanced with such studies 

* Such studies could help solve the perplexing question of stock structure  Of 
the above, the Panel places the highest priority on the following, 
understanding the  need to maximize the likelihood of generating an 
acceptable assessment of the stock  in the near future: 

* The carrying out of fishery-independent surveys 

• Collection of more catch data, including specifically the recreational fishery 

• The collection of age and length data from commercial and recreational catches  
and from fishery-independent surveys 

• Continue the updating and data correction checks ongoing for the US Virgin 
Islands commercial landings and Biostatistical data bases. 

•  Continue the data correction checks ongoing with the Puerto Rico commercial 
landings and bio-statistical data bases. 

• Continue the analyses related to partitioning of US Virgin Islands bulk landings 
data into species groupings after the missing bio-statistical samples have been 
entered, proofed and agreed on by both US Virgin Islands DFW staff and NMFS, 
TIP staff. 

• Work toward developing a species specific commercial landings sales ticket in the 
US Virgin Islands commercial fisheries. 
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• Work towards research to obtain bio-statistical samples in the US Virgin Islands 
and especially to improve much needed sampling in St. Thomas/St. John. 
Fisheries. 

• Implement hard part biological sampling in US Virgin Island sand Puerto Rico. 

• Work towards identifying the primary information needs regarding improving the 
ongoing fishery independent sampling initiatives for yellowtail snapper 
populations in the Caribbean. 

Review Workshop Procedural Suggestions for SEDAR 

• There is a strong need for enhanced communication, specifically to  stakeholders, 
about what SEDAR is trying to achieve in terms of management. 

• To date, there has not been full acceptance from all, and this is put down at least  
partially to the lack of education and training of certain key parties about the  
process. Their cooperation is essential if SEDAR is to succeed in its objectives. 

•  An advanced plan of what species is to be handled when is essential for all those  
who need and wish to be involved in the process. 

• There is need for a (web-based) Glossary of Terms used. 

• Continuity of personnel in the workshops is crucial to ensuring both acceptance  
and enhanced understanding. 

• Dissemination of the information created and the results in terms of  management 
action are not always perceived by stakeholders to have been  achieved, so it was 
felt that Councils should make greater effort in this regard, at  all levels of the 
process. 

• Several participants, both technical and representing fishermen, felt that greater  
effort should be made to maximize the time for preparation of data series,  
assessments, and review material. The Panel shied away from suggesting a  
deadline for receipt of material prior to each workshop, realizing that the very  
nature of some data would always make collection to the last possible moment  
necessary, but stressed that late receipt could easily lead to delayed or less  
informative assessments of stock status. 

• As mentioned several times elsewhere in this report, strong cases were made for  
incorporating fishermen’s knowledge better into the assessment and  management 
process. 
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• The Review Panel requires the presence of scientists who have not been  involved 
in the Data and/or Assessment Workshops. This may not be a preferred  
requirement for the participating stakeholders. Stakeholders would clearly  benefit 
and be better able to participate fully in the review process if they had  been 
present throughout all meetings. The Councils could maximize meeting  this 
recommendation by considering paying stipends to participating  stakeholders to 
compensate them for lost earnings. 

• There was strong feeling that the anticipated changed representation on the  
Review Panel may not be most appropriate for the SEDAR area. While  
understanding and wholeheartedly endorsing the need for independent peer  
review, a strong case could be made for Panel representation to include  
stakeholders, biologists knowledgeable about the species, and stock assessment  
scientists who were not involved in the immediate assessment. It was felt  
unlikely that such people would be able to participate in the discussions at the  
current enthusiastic level unless they were formally accepted as members of the  
Panel. 

• Allied to the above and notwithstanding what was ultimately decided on the  
make-up of the Panel, there was unanimity that the independence of the Review  
Panel chair (currently appointed by the CIE) was paramount and matched well  
the objective of independence. 

• Given the volume of documentation associated with such reviews and the  
shortage of time often available to assimilate it, the Review Panel and other  
participants stressed the need for a clear executive summary to be provided for  all 
substantive documents being addressed. Further, there was a call for a  succinct 
table of model parameters (estimated and observed) to be provided for  each 
assessment along with, if appropriate, a table of management options (e.g.  a 
decision table) and the risks associated with them.   

Review Workshop Stakeholder recommendations 

• The need for robust education of fishermen and other stakeholders is 
acknowledged. Such education should be of a two-way nature and would 
potentially lead to an enhancement of their trust in the assessment and 
management process, especially if they were to become involved in research 
program design. 

• The fact that most of the product in the yellowtail snapper fishery is sold retail 
and that there are no fish houses (at least in the US Virgin Islands) makes any 
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meaningful future stock assessment in the region extremely dependent on 
cooperation with the local fishermen. 

• A paucity of recent socio-economic information continues to hinder the 
development of integrated biological, economic, and social assessments. 

• Partnerships with organizations such as NGOs, which are often staffed by highly 
qualified people and are perhaps also less constrained by political influence, can 
mobilize extra resources in meeting some of the research objectives. 

• Biological and habitat/ecosystem research information is as important in the 
assessment process as catch data. 

• Over the past 35+ years of fishing, yellowtail snapper abundance has remained 
stable. 

• Detailed data (information) on yellowtail snapper catch are lacking for US Virgin 
Islands commercial landings. The lack of this type of data has introduced 
uncertainty into the determination of stock status. Therefore, collection of detailed 
catch information there is suggested as a top research priority. 

 

Recommendations of the CIE contractors 

• ensure the provision of a large-scale locator map in the meeting room (for those 
not familiar with the geography or sampling areas).  

• ensure that membership of Panels for future SEDAR Review Workshops 
preserves independence of any involvement in assessment of the stocks being 
addressed, in terms of both Chair and Panel (the latter to retain participation if 
possible by several US scientists not involved in the assessment). 

• Yellowtail Snapper: In terms of future research and monitoring, much needs to be 
done, but to maximize the likelihood of generating an acceptable assessment of 
the stock in the near future, the highest priority should be on:  

• carrying out fishery-independent surveys;  

• collecting more catch data, including specifically the recreational fishery; and  

• collecting age and length data from commercial and recreational catches and from 
fishery-independent surveys  
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• Caribbean Spiny Lobster: priority for future research and monitoring was given 
to• developing/strengthening fishery-independent data collection;  

• incorporating historical data into existing data sets; and  

•  utilizing refined models (better to identify viable hypotheses).  

• Generally, the standardization procedure for the Caribbean yellowtail and spiny 
lobster abundance indices was well conducted and, based upon what was 
presented, the analyses appear to be sound. However, some improvements in the 
approach were recommended.  

• Statistical c riteria should not be the sole basis for determining terms in the GLM, 
but terms need to refer to some theoretical justification.  

• Year interaction terms to remove random effects should be avoided if possible, as 
they could make the standardized index worse.  

• Some factors would be better treated as covariates rather than factors, thereby 
reducing the number of parameters.  

• The analysis needs to explore alternative treatments for missing data, rather than 
having a missing data category. 
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SEDAR 9: Gulf of Mexico Gray Triggerfish, Greater Amberjack, & 
Vermilion Snapper 

Gray Triggerfish 

Data Workshop 
No research recommendations were provided. 

Assessment Workshop 
No research recommendations were provided. 

Review Workshop 
• The Review Panel should be provided an executive summary for substantive 

documents from Data and Assessment Workshops, a succinct table of model 
structural equation and parameters, and if appropriate a table of management 
options. A glossary of all the acronyms used in the assessments should be 
provided as an appendix in every assessment report. 

• All of the data used for the assessment should be included in the Reports as well 
as the model formulations for the assessment. Some of the data in gray 
Triggerfish (such as age composition data) used in the assessment were missing 
from the Assessment Report, which could preclude further independent evaluation 
of the assessment results. The Addendum to the gray triggerfish Assessment 
Report includes these data now. 

• An observer program should be implemented to estimate levels of shrimp bycatch 
and appropriate age composition with some well-designed, systematic research 
programs, which are essential to provide the data necessary for effective 
management. Shrimp by catches for gray triggerfish are the dominant removals 
for this species and it is scientifically important for better estimates for an 
accurate stock assessment. Catch in numbers of fish is dominated by shrimp 
bycatch which mainly consists of age-0 and age-1 fish (Table 1 and Fig 1 in the 
Addendum). The shrimp bycatch fishery annually removes roughly 1 million fish 
age-1 equivalent and peaked at 5 million fish at year 2002. However the 
recreational and commercial fisheries’ combined take was roughly 1 million 
pounds in recent years but had past peaks reaching 3 million pounds annually. 

• A comprehensive age-reading programme should be established in the major 
sectors. This will allow a more accurate age distribution and therefore a more 
accurate and precise assessment. This is more important for this species since the 
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assessment method has changed from ASPIC model to SSASPM using catch at 
age data. 

• MRFSS programme should be strengthened so that more precise estimations of 
total catches are available for the assessment. 

• A mark-recapture study should be initiated. Such a study will help:  

* Identifying movements and migrations between east and west regions; 

* Estimating fishing mortality; 

* Enhancing the population estimates; and 

* Identifying the stock structure; 

* Better understanding habitat preferences. 

• The methods should be more thoroughly documented, including the structural 
model equations, the observation-error models, process-error models (if 
appropriate), values of constants, constraints and priors, and description of the 
fitting algorithm including the uncertainty-estimation method. 

• The panel should be provided more detailed model diagnostics, such as complete 
lists of estimated parameters together with their estimated standard errors, the 
most important investigation of model sensitivity runs. 

• The model residuals diagnostics should be included to test whether there is still 
time-series autocorrelation for lack of goodness of fit in the assessment. 

• The resources available to the assessment data collection, processing and 
modeling teams should be significantly increased. This increase in resources 
would be required in order to allow the foregoing recommendations to be 
implemented realistically. 

• The panel’s internally-adopted guidelines for assessing assessments developed 
during the SEDAR 9 Review Workshop (see Appendix 1) should be followed. 

Greater Amberjack 

Data Workshop 
No research recommendations provided. 
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Assessment Workshop 
• age-length keys representative of all sectors and regions of the fishery in the U.S. 

Gulf of Mexico (in part being addressed by current MARFIN 
NA05NMF4331071). 

• reproductive parameters, such as age of sexual maturity and fecundity at age for 
the Gulf of Mexico stock of amberjack (age at maturity being addressed by 
current MARFIN NA05NMF4331071). 

• fishery-specific release mortality  

Review Workshop 
• collect information on the species composition and total catch of shore based 

landings of Greater Amberjack and other species. 

• Within the greater amberjack assessment, because of the uncertainty caused by 
the final year of data, an update assessment should be conducted within a few 
years (outside the usual benchmark assessment process) to elucidate the most 
likely trajectory being followed by the stock and enable the provision of remedial 
management measures should these be necessary. 

• A yield-per-recruit analysis should be made for the greater amberjack as an 
addition to future assessments to act as a check against growth overfishing and to 
determine whether the legal minimum length is appropriate.  

Vermilion Snapper 

Data Workshop 
No research recommendations provided. 

Assessment Workshop 
No research recommendations provided. 

Review Workshop 
• Establish an obligatory, randomised observer scheme to estimate levels of shrimp 

by-catches.  

• Establish a comprehensive age-reading programme for vermilion snapper in the 
major sectors, especially the shrimp by-catches.  

• Consider further reinforcing the MRFSS programme so that more precise and 
accurate estimations of recreational catches can be obtained.  
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• Methods should preferably be simulation-tested prior to their use in an advisory 
context.  

• Methods should be documented more fully, including the structural model 
equations, the observation-error models, process-error models (if appropriate), 
values of constants, constraints and priors, and description of the fitting algorithm 
including the uncertainty-estimation method. This documentation, together with 
the input data, should be included in the stock assessment reports.  

• More detailed model diagnostics should be provided, such as complete lists of 
estimated parameters together with their estimated standard errors.  

• Significant increases in the resources available to the data collection, processing 
and modeling teams would be required in order to allow the foregoing 
recommendations to be implemented.  

• The benchmarks should be updated when new life history parameters become 
available.  

• In future assessments the SSASPM should be modified to take account of bias-
correction in the length-weight prediction.  

General SEDAR Process Recommendations  

Specific Recommendations of the Review Workshop Panel 
• There were some concerns expressed in the Review Workshop that pressure may 

have been brought to participants at some of those workshops to progress 
management further than was possible within the available time frame and with 
available time series data. 

• Incorporation of fishermen’s knowledge into the data and assessment process. 

• Whenever a major data stream (effort, catches or catch rates) is to be modified the 
details of any modifications should be stated explicitly and documented 
completely.  

• To avoid overloading the scientific staff, sufficient resources and time should 
always be provided to prepare the materials to normal scientific standards and 
allowance be made for any major un-avoidable disruption to this process (such as 
Hurricane Katrina).  

• A summary table for each assessment should be provided stating each data stream 
to be used with its constraints and any treatments or modifications made. Included 
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in this table should be an indication of the reliability of each data stream. It could 
be included in either the Data Workshop or Assessment Workshop reports.  

• Each assessment document should, preferably, contain appendices detailing the 
structure and likelihood estimator for at least the base case model, or alternatively 
refer to a readily available document containing these details.  

• The various model outputs and management benchmarks (e.g. MSY, Fmsy, 
Bmsy, MSST, MFMT) for the accepted base case model should be defined in one 
place within the stock assessment report along with how they were defined 
mathematically.  

• A glossary of all the acronyms used in the assessments should be provided as an 
appendix in every assessment report.  

•  If the data available are adequate for conducting an assessment, then the 5th and 
6th Terms of Reference in the Data Workshop should be removed from 
consideration by the Data Workshop and shifted instead to the Assessment 
Workshop.  

• There was large volume of documentation associated with this Review Workshop. 
The Review Panel recommended the need for a clear executive summary for all 
substantive Data and Assessment Documents. It could be more informative to 
distribute a succinct table of model equations and parameters (estimated and 
observed) to be provided for each assessment along with, if appropriate, a table of 
management options (e.g. a decision table) and the risks associated with them. 

• The SEDAR process appears to be remarkably thorough and detailed, with many 
opportunities for clarification and communication of the stock assessment 
processes. The whole idea of such detailed reviews is to be applauded as 
demonstrating a willingness to be open and to provide the best defensible 
assessments possible with available data. 

• The process itself is relatively intensive and after observing the difficulties 
involved in review three species at the same time it is recommended that future 
SEDAR events only consider two species at the most. With three fisheries there 
are greater opportunities for confusion between species and the time available for 
detailed discussion could be compromised. If there were to be multiple species 
considered in future SEDAR workshops it would be beneficial to allocate species 
among reviewers prior to arrival at the workshop so they could begin the detailed 
and focused examination of the very many reports from the Data and Assessment 
Workshops before arriving at the review venue. 
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• The final review workshop report appears to be asking for the review panelists to 
produce an independent assessment summary and while the review panel may 
have possibly provided significant input to the assessment development the work 
is still mostly all that of the assessment scientists. As such it feels contrary to 
general practice to not have their names associated with the final consensus 
report. 

• Some of the review reporting, such as the advisory report, appears to be primarily 
an editorial effort which could be produced by anyone rather than the review 
panelist. The chances for errors of omission would be significantly lower if the 
advisory report were produced by the assessment scientists concerned and merely 
edited and agreed to by the review panelists. 

Recommend Approach to Assessment Review 
• The review panel considered the characteristics that would ideally be desirable in 

a stock assessment process used for advisory purposes.  

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 : 

• Data screening, to check assumptions in 1 and 2. 

• Model screening, to see if broadly similar conclusions are drawn from 
different models, including sensitivity to constraints etc. 

• Residual pattern screening: Does the model replicate the trends in the 
data? 

• 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 ? 

• Variance estimates (or posteriors) for the estimated interest parameters, 
and a priori model testing, using simulated data, which should demonstrate 
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that the model has useful precision in predicting interest parameters when 
presented with data. 

4. Assessment documentation should include : 

• Data used to fit the assessment model. 

• Structural model equations, including process-error model if applicable 

• Observation-error model 

• Description of estimating algorithm 

• List of final parameter estimates and their sd.s 

• Computational validation, including simulation testing 

• Source code (and ideally documentation) of the programs used should be 
made available. 

Recommendations of the CIE Contractors 
• Whenever a major data stream (effort, catches or catch rates) is to be modified the 

details of any modifications should be stated explicitly and documented 
completely.  

• To avoid overloading the scientific staff, sufficient resources and time should 
always be provided to prepare the materials to normal scientific standards and 
allowance be made for any major un-avoidable disruption to this process (such as 
Hurricane Katrina).  

• A summary table for each assessment should be provided stating each data stream 
to be used with its constraints and any treatments or modifications made. Included 
in this table should be an indication of the reliability of each data stream. It could 
be included in either the Data Workshop or Assessment Workshop reports.  

• Each assessment document should, preferably, contain appendices detailing the 
structure and likelihood estimator for at least the base case model, or alternatively 
refer to a readily available document containing these details.  

• The various model outputs and management benchmarks (e.g. MSY, Fmsy, 
Bmsy, MSST, MFMT) for the accepted base case model should be defined in one 
place within the stock assessment report along with how they were defined 
mathematically.  
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• A glossary of all the acronyms used in the assessments should be provided as an 
appendix in every assessment report.  

• The SEDAR process is impressive in its thoroughness, its transparency, and in the 
consensus perception of stock development that it builds. This consensus-building 
is however achieved at considerable cost in terms of scientific manpower. The 
three-stage process of data evaluation, stock assessment and review is laudable in 
principle, but each stage involves a large number of participants, many of which 
are to some extent repeating work that has been done elsewhere. A symptom of 
this is that the technical elements of the assessments are spread out through a 
large number of working documents and workshop reports which refer to each 
other, creating a “thicket” of documentation that is difficult for an outsider to this 
process to penetrate. The task of repeating text from one report to another detracts 
significantly from the time available to address new substance. 

• The consensus-building is achieved at cost of considerable inefficiency in the use 
of scientific resources, to an extent that may not be sustainable.  

• I would suggest that SEDAR consider some of the following options, in order of 
priority:  

1.  Recruiting more assessment scientists to the process;  

2.  Reducing and simplifying the terms of reference to workshops - in 
particular, it is unrealistic to expect experts in fish stock modelling to 
address terms of reference concerning control and enforcement issues;  

3.  Reducing and simplifying the number of reports to be produced – for 
example, there is considerable redundancy and repetition in the six reports 
generated by the review process;  

4.  Merging some meetings in the process, e.g. either merge the “data” and 
“assessment” workshops into one, or else merge “data” workshops for 
several species (because many data issues are not species specific), or 
incorporate external experts into the assessment workshops and cease 
holding separate “review” meetings;  

5.  Introducing a “lighter” procedure for assessing species of minor 
importance, with perhaps all three steps addressed in a single meeting.  

• With respect to the SEDAR Review process in particular, I would make the 
following points:  
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* The workload for the reviewers to address the terms of reference thoroughly is 
very challenging to meet within the allocated 12 working days – this could be 
alleviated with some pre-meeting task allocation and possibly a stronger focus 
by each reviewer to a particular stock;  

* If an agreement could be reached on the desirable elements of an assessment 
(e.g. as Section 2) this could assist a better coordination of the assessment and 
review activities.  
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SEDAR 10: Gulf of Mexico and South Atlantic Gag Grouper Gulf of Mexico 
Gag Grouper 

Data Workshop 
• Life History 

* Conduct further review of current sampling methodologies by sector, 
including detailed comparison of length data from otolith samples and from 
more expansive port-based length sampling (via TIP; see SEDAR10-DW24). 

* Bring increased attention to the need for strategies to improve port sampling 
(representation of fishery sectors and random sampling) 

* Increase the sampling of the recreational sector for biological samples 
throughout the docks and ports of Florida’s west coast. 

* Continue support of fishery-independent surveys including all gears (hand-
line, long-line, and trap) throughout the west Florida shelf. 

* Recognize that gag landings may be increasing elsewhere in the Gulf and 
bring increased attention to sampling the northern and western Gulf regions. 

* Continue exchanges of calibration otoliths sets and age workshops among 
state and federal agencies, and universities to continue improvements of data 
comparability and quality control. 

* The DW recommends continued research on the use of otolith chemistry to 
evaluate the population structure of gag. 

* Continue genetics research to determine connectivity among different regions. 
The DW further highly recommends every opportunity be taken to add 
Mexican (Campeche) samples to this analysis as these methods can be most 
informative in divining patterns of gene flow and population connectivity. 

* The DW suggests that it may be particularly valuable to convene a workshop 
to address the potential non-random and non-representative sampling that 
hampers collection of small numbers of biological samples (relative to 
numbers of fish landed) which in turn are used for parameter estimates. 

* The DW recommends that age structure sampling continue on an annual basis 
in the Gulf.  



Consolidated SEDAR Recommendations       SEDAR 10 

 

80 

* The DW recommends that larval transport and modeling efforts associated 
with development of an Integrated Coastal Ocean Observing System (ICOOS) 
is further supported. 

* Tagging studies are needed to: 1) clarify the extent of movement between the 
Gulf and SA regions and within region, and 2) aid further development of age-
specific estimates of depth-related mortality in the Gulf region. In the Gulf 
region, we recommend that tagging effort be extended to the middle and outer 
shelf, perhaps with the assistance of cooperating commercial fishers, for the 
purpose of tagging adult gag. The DW recommends that future tagging studies 
should be done in a more coordinated manner between researchers in the Gulf 
and SA regions, particularly with respect to gear, fish size, and depth. 

• Commercial Statistics 

* Increase sampling for otoliths for aging 

* Improve at-sea observation for discards 

• Recreational Statistics 

* Recommended a closer examination of reported headboat fishing locations, 
with respect to the GMFMC-SAFMC dividing line.   

* Explore surrogates for recreational fishing effort, for example numbers of 
recreational boat licenses or numbers of operating headboats. 

* MRFSS shore mode be explored further to elucidate whether it provides a 
useful annual signal of catches. 

• Indices of Abundance 

* Develop a suitable method to correct species misidentification between black 
and gag grouper on a trip by trip basis.  

* The group strongly recommends increased adequate funding for both 
developing new and maintaining existing fishery-independent sampling 
programs, and stresses that quality indices require continuous funding over 
meaningful time periods (ideally decades). 

* When possible, environmental factors should be considered in future index 
standardization procedures.  

* The group recognized the need to quantify changes in catchability over time.  
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* Recommend the use of an assessment model structure that can accommodate a 
nonlinear relationship between CPUE indices and stock size. Since data are 
often lacking, the group recommends sensitivity analyses that fix the 
nonlinear parameter(s) at plausible values. 

Assessment Workshop 
No research recommendations provided. 

Review Workshop 
• Age determination: The Review Panel noted the importance of age reading 

comparisons and recommended that exchange of otoliths between labs continue in 
the future. 

• Stock structure:  The Review Panel recommended a further examination of stock 
structure before the next assessment, including a detailed analysis of existing 
tagging data and the initiation of new tagging experiments. 

• The Panel recommends that a special workshop be convened to estimate and 
quantify changes in catchability over the last 25 to 30 years. 

South Atlantic Gag Grouper 

Data Workshop 
• Life History 

* Continue annual sampling for age structure with increased attention to 
representative sampling. 

* Continue exchanges of calibration otoliths sets and age workshops among 
state and federal agencies, and universities to continue improvements of data 
comparability and quality control. 

* The DW recommends continued research on the use of otolith chemistry to 
evaluate the population structure of gag. 

* Continue genetics research to determine connectivity among different regions. 
The DW further highly recommends every opportunity be taken to add 
Mexican (Campeche) samples to this analysis as these methods can be most 
informative in divining patterns of gene flow and population connectivity. 

* The DW suggests that it may be particularly valuable to convene a workshop 
to address the potential non-random and non-representative sampling that 
hampers collection of small numbers of biological samples (relative to 
numbers of fish landed) which in turn are used for parameter estimates. 
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* The DW recommends that long-term continuous monitoring of age structure 
be undertaken in the South Atlantic to test this hypothesis that strong year 
classes are reflected in both the South Atlantic and Gulf of Mexico. 

* The DW recommends that larval transport and modeling efforts associated 
with development of an Integrated Coastal Ocean Observing System (ICOOS) 
is further supported. 

* Tagging studies are needed to: 1) clarify the extent of movement between the 
Gulf and SA regions and within region, and 2) aid further development of age-
specific estimates of depth-related mortality in the Gulf region. In the SA 
region, most of the tagging effort has been off South Carolina. Therefore, we 
recommend that additional tagging be completed off the east coast of Florida 
to examine the extent of northerly and southerly movements. The DW 
recommends that future tagging studies should be done in a more coordinated 
manner between researchers in the Gulf and SA regions, particularly with 
respect to gear, fish size, and depth. 

• Commercial Statistics 

* Increase sampling for otoliths for aging 

* Improve at-sea observation for discards 

* Continued education of samplers for species identification 

* Conversions needed for different market categories (gutted, headed, filleted, 
whole weight). 

• Recreational Statistics 

No research or monitoring recommendations provided. 

• Indices of Abundance 

* Investigate further the issue of misidentification between black grouper and 
gag. Develop a suitable method to correct misidentifications on a trip by trip 
basis. This issue will also be of concern when assessing black grouper. The 
catches of gag grouper misidentified as black is likely a substantial proportion 
of reported black grouper landings. 

* We recognize that many valuable and well designed fishery-independent 
sampling programs have been underfunded or discontinuously funded, 
resulting in low sample sizes, variable sampling effort (in time and space), 
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discontinuous time series, and poorly stratified designs. The group strongly 
recommends increased funding toward developing and maintaining fishery-
independent sampling programs, and stresses that quality indices require 
continuous funding over meaningful time periods (ideally decades). 

* It was proposed that the index working group examine the possibility of 
including environmental variables in computation of indices. Variables 
discussed included wave height, sea surface temperature, surface currents and 
hurricane impact. The group considered that other model parameters, 
particularly the spawner-recruit relationship, might be a meaningful way to 
include environment variables in assessment models. 

* Examine methods to account for changes in catchability over time of 
abundance. This is of particular importance when considering fisheries-
dependent indices. 

* Develop coast-wide sampling of larval and juvenile abundance. 

Assessment Workshop 
• The AW recommends that spatial information, including the depth related 

mortality functions suggested by the DW, continue to receive research attention.  

• Improved spatial information on gag grouper to be used for depth related 
mortality functions (DW suggestion that could not be implemented for the south 
Atlantic assessment), and to monitor for potential changes in range that may 
affect assessment results.  

•  The AW also recommends that data be collected in the South Atlantic on effort 
and discards by depth. 

• The AW recommends a fishery independent index of abundance be developed.  A 
major missing component is the availability of a fishery independent index, as all 
three available indices were fishery dependent and therefore subject to shifts in 
efficiency and regulations. 

• The AW recommends that the gag grouper mature sex ratio needs to be observed, 
from which it may also be possible to infer information about male fertility and 
the number of sperm required for successful fertilization.  The potential results of 
shifts in sex ratio in a protogynous species like gag are not entirely known.    

• The AW recommends further examination and reconstruction of the catch and 
total removals history (prior to 1962) from data sources not currently contributing 
the assessment history.  
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• The AW suggests that methods like DNA tagging may prove useful as a means 
for gaining an independent snapshot of total mortality.  Estimates of mortality 
may be difficult to attain or determine if current estimates are on the correct scale.  

• The AW recommends that effectiveness of effort from technological changes 
(e.g., electronics, GPS) be examined.  The assessment ran alternate base runs that 
both assumed increasing catchability from improvements in technology and no 
increases in catchability.  The AW agreed that this increase in technology had 
occurred, though any level had to be heavily inferred from studies in other 
fisheries.  Research should be conducted in the major grouper fisheries to 
determine a more appropriate level and degree of increasing catchability. 

Review Workshop 
• The Panel recommends that a special workshop be convened to estimate and 

quantify changes in catchability over the last 25 to 30 years. 

• Strengthen the MRFSS program to provide more precise estimations of the 
age/length composition. 

• Provide more detailed model diagnostics, such as complete lists of estimated 
parameters together with their estimated standard errors, in model sensitivity runs. 

• Explore the model residuals diagnostics to test for time series autocorrelation 
contributions to the lack of goodness of fit in the assessment. 

• Analyze the existing mark-recapture data and initiate new mark-recapture studies, 
which will help identify movements and migrations between two stocks, estimate 
fishing mortality, enhance  population estimates; and better identify the stock 
structure and  habitat preferences. 

• Bias on estimating weight from the log-log length-weight relationship 

 

General Assessment Advice From the Assessment Workshop 

• Never rely on any one assessment procedure.  

• Include retrospective analyses showing how estimates change with time. 

• Beware of complex size-age and temporally changing vulnerability schedules. 
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• Beware of confounding between stock-recruitment and recruitment anomaly 
(environmental) effects. 

• Examine implications of relative abundance time series that give contradictory 
indications of time trends. 

• Provide time series estimates of fishing mortality rates. 

• Run assessments on the longest possible catch data series, to give the best 
possible long term perspective on stock status. 

• Carefully examine any available spatial data for evidence of range collapse or 
expansion. 

Review Workshop Recommendations for both Stocks 

• There was large volume of documentation associated with this RW. The Review 
Panel recommends a clear executive summary for all substantive Data and 
Assessment Documents.   

• It could be more informative to distribute a succinct table of model equations and 
parameters (estimated and observed) to be provided for each assessment along 
with, if appropriate, a table of management options (e.g. a decision table) and the 
risks associated with them. 

CIE Contractor Recommendations 

Research and Assessment Recommendations 
• Information on the number, location and persistence of spawning aggregations 

should be obtained and presented in future assessments in order to identify 
essential habitat (if this information is not already available). 

• A further examination of stock structure should be completed before the next 
assessment, including a detailed analysis of existing tagging data and, possibly, 
the initiation of new tagging experiments to estimate mixing rates and the 
associated fishing mortality independent of the commercial fishing. This would 
necessitate an effective design for estimating tagging mortality, tagging shedding, 
reporting rates to increase confidence in the stock assessments. 

• Standard fisheries methods based on yield per recruit analyses may not be 
appropriate for species that change gender during their lifetime. Spawner recruit 
analyses should consider males and females reproductive biomasses separately. In 
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the case of gag grouper, male biomass may become limiting before female 
biomass does. In this context, projections of future population status should be 
provided by gender in the next assessment. 

SEDAR Process Recommendations 
• Like the SAW process, the SEDAR Review Workshop is now reliant solely upon 

panellists provided by the Center for Independent Experts.  In my opinion, this 
poses some concerns.  Under the former model (e.g.: SEDAR6), the Review Panel 
consisted of scientific experts from the CIE, from the NMFS, and from academia.  
This provided for a broader expertise in the review process.  The current model is 
designed to assess scientific credibility only and not to provide management 
advice.  This is a positive step as it provides a buffer between the science of stock 
assessment and the potential politics of management.  This buffer or barrier 
should be maintained and the revised model attempts to address this.  However, 
the assessment of scientific credibility should not preclude additional panellists 
besides those provided by the CIE.   

• The assessment of each of the stocks was conducted by separate teams, using 
similar but somewhat different assessment models.  It was therefore more difficult 
for the Review Panel to make direct comparisons between assessment results.  
Recognizing that this was the first time that either of these stocks was assessed 
under the SEDAR process, the assessment teams did an excellent job.  However, 
in future, a more thorough review could be facilitated if the assessment teams 
worked cooperatively using a single model for both stocks. 
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SEDAR 11: Highly Migratory Species - Large Coastal Sharks 
 

Data Workshop 

Life History 

• Whereas previous assessments have defined maximum sustainable yield (MSY) as 0.5 of 
carrying capacity, recent life history analysis and peer-reviewed literature has suggested 
this level is risk-prone, particularly for K-selected species (Musick et al. 2000). The life 
history group recommends a more conservative definition of MSY be adopted (i.e. 60-
70% MSY or 40% of spawning stock biomass) for this assessment. 

• Develop more empirical estimates of natural mortality for large coastal species. 
• Research into further refining the separation of Gulf of Mexico stock of blacktip sharks 

using a combination of genetics, demography/life history and conventional and advance 
tagging technology (i.e. satellite archival tags). 

• Updates on demographics using revised life history information. 
• Continue research on life history characteristics of prohibited species. 
• Research on stock-recruitment function for sharks. 
• Accrue data necessary for ecosystem-based management: trophic relationships, 

bioenergetics, and diet. 

Catch Statistics 

• Biological data should be collected on the illegal Mexican shark catch confiscated in U.S. 
waters, including species, sex, and length. 

• Gear-related information, including effort and gear used for each species should be 
collected on the interdicted Mexican vessels. 

• One central electronic database for biological and gear data should be created to keep 
information regarding the confiscated sharks and vessels. 

• Scientists should help the Coast Guard create the database and teach the agents how to 
identify the species and collect gear information. 

• The Atlantic menhaden fishery data should be examined to determine shark bycatch 
estimates, if available. 

• Historical data should be re-examined to determine if the “unreported catch” from Mr. 
Brannon is or is not already included in the commercial landings. 

• Better landings information on number of species, by weight, from the dealers should be 
sought 

• Dockside sampling information would be helpful to verify landings information such as 
species composition. 
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• Determine whether port sampler information for large coastal sharks is available and if 
so, how to access it. 

Indices of Relative Abundance 

• The working group recommended inverse weighting based upon CVs as the default 
weighting scheme whenever indices are not given equal weighting. 

 

Assessment Workshop 

The Assessment Workshop Panel identified the following Research Recommendations which 
will aid in future assessments. 

• Data Workshop participants need to bring raw data to workshop to enable additional 
analysis to be conducted and reviewed during the workshop when practical 

• Length frequency data should be provided when available, with particular reference to 
the VA LL dataset. 

• Examination and analysis of the Pelagic Longline Observer data should be included. 
• Identify nursery areas for sandbars in the northern Gulf of Mexico 
• Additional life history studies for all complex species to allow for additional species-

specific assessments. 
• Additional life history research into sandbar sharks to supplement or replace the available 

data from the mid 1990s 
• Incorporation of the University of North Carolina dataset collected by Dr. Frank 

Schwartz in the next LCS assessment, with recognition that it may also contain valuable 
information useful for the Small Coastal Shark assessment to be conducted in 2007. 

• Examination of methods to incorporate tagging data information into the assessment 
• Attempt to recover and quantify information on historic catch, with special emphasis 

prior to the 1993 FMP. 
• Management to force contrast would improve the blacktip assessments. 
• Additional length sampling and age composition collection to improve information for 

developing selectivities 
• Initiation or expansion of dock side sampling for sharks 
• Ensure that existing independent sampling programs be continued 
• Ensure funding for the recently initiated (2002) pelagic survey being conducted by the 

Pascagoula laboratory- SEFSC 
 

Review Workshop 
Issue: Lack of species-specific data, and the inability to identify carcasses/logs/ fins to species 
level. 
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• Improve dockside monitoring of catches 
• Increase observer coverage of the commercial fleet 
• Use biochemical and/or genetic testing of products (carcasses/logs/fins) to produce reliable 

species identifications 

Issue: Lack of life history data for some species within the large coastal shark species complex, 
which results in no meaningful estimate of intrinsic rate of increase (r) for use in assessments. 

• Conduct research on the life history of all species in the complex, including regular sampling 
and analysis of the main species 

• Use life tables (or other similar approaches) to estimate population parameters such as r 

Issue: Limited numbers of longer term abundance (catch rate) data. 

• Utilize all appropriate abundance series available, e.g. the Schwartz data from North Carolina  

Issue: Geographic range of abundance surveys is variable, and those with limited geographic 
coverage are more likely to reflect localized changes than stock-wide changes. 

• Evaluate alternative weighting schemes or modelling approaches for abundance data that 
take account of the geographic range of the surveys 

Issue: Lack of species and size composition and effort data for abundance surveys. 

• Provide information on species and size composition 
• Obtain trends in deployed fishing effort at least for the catch-rate index series in Data 

Workshops and present them in the Assessment Workshop report, together with 
corresponding trends in catches and catch rate.  

Issue: Information on the type and quality of the standardization used for abundance indices was 
not always available.  

• Document the method of standardization used for all catch-rate indices 
• Where possible, use the same standardization methods for all indices 

Issue: Assessment of the Large Coastal Shark (LCS) complex does not represent the status of the 
stocks, or any particular component of the stocks. 

• Develop species-specific assessments for the main components of the LCS complex, where 
possible. Continuing with the current approach will only result in confusion with regards to 
the status of these resources 

• As an interim step, an improvement may be achieved if the complex can be split into smaller 
groups based on species with similar life history characteristics, or which occur within the 
same regions (e.g. the Gulf of Mexico or the Atlantic).  
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SEDAR 12: Gulf of Mexico Red Grouper 

Data Workshop Recommendations 

Life History Group 
• Studies performed with larger sample sizes for pre- and post-release mortality.  

• All observer studies collect predation data and record release condition of fish.  

• Future experimental studies to relate “sink or swim” observations to post-release 
mortality and suggests that controls are needed for all cage studies, such that 
control fish are captured and caged at depth (without bringing to the surface at 
all).  

• Burns’ tag data be recoded to incorporate the comments regarding “sink or swim” 
into a standardized data field and used to estimate pre-release and predation 
mortality by sector. 

• More research dedicated to determine methodologies to decrease release mortality 
(see Bartholomew and Bohnsack 2005). 

• South Atlantic and Gulf Councils coordinate with CRP and MARFIN officers to 
provide all grant reports dealing with discards to be available at SEDARs and that 
all PI’s on grants dealing with said species are invited to SEDAR.  

• All documents (including old assessments and references within) that were used 
in previous stock assessments for said species are more readily available to 
SEDAR participants. 

• Conduct further review of current sampling methodologies by sector, including 
detailed comparison of length data from otolith samples and from more expansive 
port-based length sampling (via TIP; see SEDAR 12-DW-10).   

• Bring increased attention to the need for strategies improving port sampling 
(representation of fishery sectors and random sampling)   

• Increase the sampling of the recreational sector for biological samples throughout 
the docks and ports of Florida’s west coast.  

• Continue support of fishery-independent surveys including all gears (hand-line, 
long-line, and trap) throughout the west Florida shelf.  
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• Continue exchanges of calibration otolith sets and age workshops among state and 
federal agencies and universities to continue improvements of data comparability 
and quality control. 

• Continue use and development of a reference collection as a means to monitor 
precision between readers.  

• Continue age structure sampling on an annual basis. 

• Continue search for original samples and raw data on age and growth collected 
during the 1960s.   

• Undertake more systematic collection of maturity data (e.g. to characterize the 
inshore and younger aged fish as well as the adults in mid and outer- shelf 
depths). 

• Continue work on fecundity and spawning frequency and incorporate a spatial-
temporal design to improve estimates of reproductive potential by age.  
Statistically test for regional effect. Continue work on spawning pattern to better 
understand and discriminate between annual asynchrony in spawning (skipped 
spawning) and seasonal asynchrony in spawning.  Explore model sensitivities to 
reproductive parameters. 

Commercial  
• No research or monitoring recommendations provided. 

Recreational  
• Interviews/data on catch rates are needed from recreational fisheries prior to 1981, 

in order to improve estimates of historical catches. 

• Study of discard mortality rates, preferably linked to factors that can be obtained 
from available recreational data. 

• Discards undoubtedly have length/age frequency distributions which differ greatly 
from the landed catch, however there is little length or age information on these 
fish.  Efforts should be made to collect such data.  Collections methods could 
include length measurements of discarded fish obtained from anglers, at-sea 
observer programs, and/or the granting of special research permits allowing 
anglers to retain undersized fish as samples for researchers.    

 

Indices Of Abundance 
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• Te initiation and continued funding of such surveys, including, but not limited to 
the NE GULF INNER SHELF TRAP SURVEY. As trends can be regional in 
nature, the group highly recommends that recruitment trends be examined gulf-
wide. 

• Research be conducted to assess the possible impacts of hurricanes on the catch 
per unit effort of snapper/grouper complex members.  

• Research be conducted to assess the possible impacts of red tide on the catch per 
unit effort of snapper/grouper complex members.  

Assessment Workshop Recommendations 

• Refine sampling for age determination to provide sufficient spatial and temporal 
coverage across all fisheries. Ensure some fisheries are not sampled excessively, 
necessitating subsampling for age determination. 

• Quantify temporal and spatial changes in catchability rate 

• Develop methods to evaluate the impact of natural events such as red tide in 
modeling M and the overall assessment. 

• Develop and expand fishery-independent indices for tuning assessment models 
and evaluation of management measures 

• Increase at-sea observation of discards by fishery to provide numbers of discards, 
fate of discards, and size/age composition of discards.  

• Quantify release mortality rates by fishery by depth 

• Improved the MRFSS survey and estimates of recreational fishing effort, 
especially to improve spatial resolution. Develop methods to obtain age samples 
from the recreational fishery and improve estimation of fish weight from 
recreational sampling. 

• Support research to better describe and understand dolphin predation of red 
grouper.  

 

Review Workshop Recommendations  

Life History 
• Investigate a two-gender growth model that explicitly addresses maturation and 

protogynous hermaphroditic gender change; 
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• Use tagging to further evaluate north-south connectivity; 

• Explore temporal and/or density-dependent changes in growth and reproduction, 
including investigation of possible abiotic effects such as temperature; 

• Publish a technical document about the application of Lorenzen method to 
convert conventional constant M to age-dependent M (avoid problem with the 
maximum age over which average has been developed). 

Fishery 
• Support ongoing work to evaluate and reduce possible bias and precision of 

recreational catch estimates; 

• Evaluate sampling design for fishery length and age composition sampling for 
optimum cost, precision, analytical flexibility; 

• Include more documentation of patterns in the fishery (seasonal, geographic, 
quota attainments, etc.) in the next assessment report. 

Indices 
• Evaluate the mix of surveys (longline, trap, SEAMAP video survey) to achieve 

best coverage of recruits and pre-recruits across relevant habitats and geographic 
and depth ranges. 

Model 
• Consider extending the model over different time periods.  One sensitivity option 

would limit the assessment to the period after 1990 when the new 20 inch 
minimum size came into affect. Prior to 1990, data are different due to the size 
limit change so consider discarding pre-1990 data and fit the model to this shorter 
time series.  Another option would be to complete the investigation of model 
performance and inference when the entire time series since 1880 is included.  
Such a long time series would have uncertainties due to assumptions about fishery 
characteristics in the early years, but could provide a check on the consistency 
between estimates of stock productivity and the cumulative removals over the 
entire time period.
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SEDAR 13: Small Coastal Sharks, Finetooth Shark,  Blacknose Shark, 
Atlantic Sharpnose Shark, and Bonnethead Shark 

 

Data Workshop Research Recommendations 

Life History Working Group 
• Bonnethead life history in Atlantic Ocean, spanning the range of the stock. 
• Re-evaluate finetooth life history in the Atlantic Ocean in order to validate fecundity and 

reproductive periodicity. 
• Determine reproduction for finetooth in the Gulf of Mexico. 
• Re-evaluate blacknose life history in Atlantic Ocean, spanning the range of the stock. 
• Expand research efforts directed towards tagging of individuals in south Florida and 

Texas/Mexico border to get better data discerning potential stock mixing. 
• Develop empirically based estimates of natural mortality. 
• Coordinate a biological study for Atlantic sharpnose so that samples are made at least 

monthly, and within each month samples would be made consistently at distinct geographic 
locations.  For example, sampling locations would be defined in the northern Gulf, west coast 
of Florida, the Florida Keys (where temperature is expected to be fairly constant over all 
seasons), and also several locations in the South Atlantic, including the east coast of Florida, 
South Carolina, and North Carolina.  This same sampling design could be applied to all small 
coastal sharks. 

• Population level genetic studies are needed that could lend support to arguments for stock 
discriminations using new loci and/or methodology that has increased levels of sensitivity. 

 

Catch Histories Working Group 
No research recommendations provided 

Indices Working Group 
The following recommendations provided in no particular order, deal with the collection of catch 
rate series data. 

• Continuation of the fishery-independent surveys reviewed is encouraged.  Some series 
that were not useful at this time may prove useful in the future with the inclusion of more 
data and series that were recommended for use at this time may improve with the 
additional information. 
 

• If significant methodological changes are planned, it would be wise to have an overlap 
period between the gear, design, or vessel changes to all for calibration and quantification 
of those changes.  This will allow for the time series to be maintained as one entity. 

Assessment Workshop Research Recommendations 
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No research recommendations provided 

Review Workshop Research Recommendations 

The Review Panel chose to separate its report into several sections, starting with comments 
which pertained to all assessments, followed by discussion and recommendations for the small 
coastal shark complex and individual species assessed. 

General research recommendations from the Data Workshop Report relevant to all species 
include the following 

 

1. Re-evaluate life history in Atlantic Ocean, spanning the range of the stock. 

2. Expand research efforts directed towards tagging of individuals in south Florida and 
Texas/Mexico border to get better data discerning potential stock mixing. 

  3.    Develop empirically based estimates of natural mortality 

 

Additionally, the following recommendations provided in no particular order, deal with the 
collection of catch rate series data.  

 

The Review Panel encourages the continuation of the fishery-independent surveys reviewed. 
Some series that were not useful at this time may prove useful in the future with the 
inclusion of more data and series that were recommended for use at this time may 
improve with the additional information.  

Small Coastal Shark Complex 
With the development of species-specific data bases, SEDAR 13 used species-specific models 
for analysis. Nevertheless, for continuity purposes the species aggregated assessments were 
continued. However, it is the Review Panel’s view that the aggregate analysis of the complex is 
unlikely to accurately reflect the status of every individual species in the complex and therefore 
it should not be viewed in isolation from the species-specific assessments. The aggregated results 
were not inconsistent with the assessment results on bonnethead and Atlantic sharpnose sharks, 
in particular. Therefore, the results of alternative forms of analysis were examined for 
differences and similarities in their structure and results, leading to advice on those species.  This 
does not preclude that management of small coastal sharks as a complex may continue into the 
future; however, the scientific advice now focuses on the individual species within that complex. 
The Review Panel supports the Assessment Workshop decisions to provide assessment and 
advice on a species by species basis, rather than on the complex. 
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Finetooth Shark  
Research recommendations from the Data Workshop Report are given above. 

 

Additionally, the Review Panel has two more recommendations for finetooth shark. The first is 
to resolve the issue of negative r by targeted research on the life history of this species for both 
the Atlantic Ocean and the Gulf of Mexico. The second is to use an alternate model that is more 
appropriate to such a data-poor species. This class of model includes length- and stage-based 
density dependent matrix models or a delay-difference model. The assessment team is to be 
commended for endeavoring to apply more data-demanding models. However, the Review Panel 
is concerned that these models may give a misleading sense of confidence that isn’t warranted. 

Blacknose Shark 
Research recommendations from the Data Workshop Report relevant to blacknose are given 
above. 

Atlantic  Sharpnose Shark 
Recommendations are only made by the Data Workshop. Those of relevance to Atlantic 
sharpnose are as follows: 

a) Coordinate a biological study for Atlantic sharpnose so that samples are made at least 
monthly, and within each month samples would be made consistently at distinct 
geographic locations. For example, sampling locations would be defined in the northern 
Gulf, west coast of Florida, the Florida Keys (where temperature is expected to be fairly 
constant over all seasons), and also several locations in the South Atlantic, including the 
east coast of Florida, South Carolina, and North Carolina. This same sampling design 
could be applied to all small coastal sharks.  

b) Population level genetic studies are needed that could lend support to arguments for stock 
discriminations using new loci and/or methodology that has increased levels of 
sensitivity.  

c)  Continuation of the fishery-independent surveys reviewed is encouraged. Some 
series that were not useful at this time may prove useful in the future with the inclusion of 
more data and series that were recommended for use at this time may improve with the 
additional information.  

All three recommendations have merit but need to be judged on the basis of resources available 
and the priority/value of the fishery concerned. If the stock can be evaluated as not overfished 
and where no overfishing is occurring it is doubtful that increasing the level of sampling and 
research will change the effectiveness of management. It is also necessary to consider the 
opportunity costs of allocating resources to this species at the expense of other priorities. 
Recommendation (b) is only worthwhile if there is a capability to manage the two regions as 
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separate stocks and that the fisheries operating in the two areas are sufficiently separate for this 
to make sense. For example, if vessels can transfer between areas, separate management may not 
be effective. A desk study using simulation models could be carried out to explore if a two stock 
approach is desirable, and if so, the more costly genetic study could be initiated.  

With regard to (c), such surveys are often extremely costly and before an open ended 
commitment is made it would be desirable analyse the value of existing surveys and consider 
whether a more parsimonious approach might serve the purpose of the assessment without the 
need to support numerous surveys. 

Bonnethead Shark 
Research recommendations from the Data Workshop Report relevant to bonnethead sharks are 
given above in the general research recommendation section. 

Comments Received Regarding the SEDAR Process 
1. 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 SEDAR process is a well thought out transparent consensus building process. Given the 
diversity of data and information sources, particularly for indices of stock size and biological 
parameters, putting the data together is a major task and it is appropriate to do so through a data 
workshop where all interested parties can participate. Similarly, analyzing the data through an 
Assessment Workshop whose tasks are to provide estimates of population parameters and trends 
as well as estimates of management benchmarks is appropriate. The Review Workshop, whose 
tasks are to evaluate the assessment methods and results and to provide the status declaration, 
with support from the assessment teams, provide an independent neutral evaluation of the 
methods, results and status determination.  

The Data Workshop appears to have met the large majority of its terms of reference completely. 
Term of reference 3 was almost completely met, but the evaluation of how well the indices of 
stock size represented fishery and population conditions was not complete. For most stocks, at 
least some indices indicate conflicting trends over time, some increasing and some decreasing, 
while other indices were variable over time but showed no trends. The three conditions cannot 
adequately represent the conditions of the stock, assuming that the stock unit is appropriately 
defined, unless various geographical components of a stock complex behave differently over 
time. It is not clear if the selection of indices could be further refined at the Data Workshop or 
whether it would be more appropriately done at the Assessment Workshop, but it is clear that the 
selection of indices to be used in the modeling has to be further refined.  
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The Assessment Workshop appears to have successfully and completely met all its relevant 
terms of reference except that it did not provide research recommendations.  

The process as implemented in SEDAR 13 could be improved by structuring the reports and the 
presentations more explicitly according to the terms of reference. It would also help to provide 
more details of the exploratory runs, perhaps in a working paper so that the choice of final run 
can be better understood. 

The review of finetooth shark assessment could have benefited by seeing the exploratory 
analyses of the life tables that were conducted by the assessment team who were very thorough. 
It would have given the Review Panel more confidence in the results from the input data. 

Recommendations for future SEDAR assessments  
 Participants and the Review Panel commented throughout the week on the SEDAR assessment 
process. What follows is a non-prioritized list of the points made: 

Sensitivity runs in the assessments should examine the robustness of stock status relative to the 
biological parameters that determine MSY. These include values for M, growth fecundity 
selectivity and the form of the stock recruitment curve. 

Projection software tools should be developed that can incorporate uncertainty in the initial 
conditions and capture process error more comprehensively for the forecast period.  

The Review workshop identified process error, especially in F, as a problem in determining stock 
status relative to MSY reference points. Further consideration needs to be given to a more robust 
means of interpreting stock status than the procedure of simply using the most recent data year. It 
is also important for managers to know the probability of exceeding reference points in the 
medium term, even if present stock status is judged satisfactory. 

A more detailed and comprehensive analysis of the CPUE series would be desirable to evaluate 
the utility of many series available. A rigorous and objective scientific protocol should be 
developed against which CPUE series are evaluated as a basis for inclusion in assessments. This 
should include, inter alia, statistical design, spatial coverage and relevance to target species. The 
Review Panel envisioned a set of standards that delineated a weighted scoring depending on the 
attributes of the time series. For example, if the time series was based on a statistically valid 
sampling design targeted at the specific species, then it would achieve a high score for that 
standard. If the time series was properly designed for another species and largely covered the 
distribution in space and time, it would achieve an intermediate score against this standard, and 
so on. This would avoid vulnerability to personal preference and ad hoc choice of time series to 
include.  

Differences between successive assessments, particularly when different data series or different 
assessment models are used, should be systematically investigated to assess whether differences 
are due to changes in data, changes in models, or changes in assumptions. 
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SEDAR 14: Caribbean Yellowfin Grouper, Mutton Snapper, and Queen 
Conch 

Caribbean Yellowfin Grouper 

Data Workshop 
Life History 

The life history subgroup made several research recommendations pertaining to yellowfin 
grouper. These are prioritized below. 
 
 Early life History 

1) Conduct studies on temporal (intra- and inter-annual) variability of oceanographic processes 
in relation to larval dispersal to quantify the degree of connectivity between platforms of the 
currently managed stock units. 
 
2) Examine early larval dispersal patterns (post fertilization to pre-flexion) using genetic 
markers. 
 
3) Identify essential habitats according to life history stage, including critical recruitment and 
post-settlement (nursery) habitats. 
 
Adult Populations 

4) Identify additional past and present spawning aggregation sites and characterize migration 
corridors. 
 
5) Define the spatial scale of migrations by individuals participating in spawning aggregations 
through tag and release studies. 
 
6) Evaluate the potential to use visual census data obtained from spawning aggregations as 
fisheries independent data for assessing stock status (i.e. sex ratio, average size, density) and for 
monitoring populations. 
 
Stock Identification 

7) Investigate population genetic structure of yellowfin grouper “stocks” within the US 
Caribbean and in relation to the wider Caribbean. 
 
8) Examine ontogenetic shifts in habitat usage and diel foraging patterns 

 

Commercial 
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1. Continuous biological sampling in the Virgin Islands at sufficient levels to adequately 
characterize size and age composition. 
 

2. Link biostatistical data for a fishing trip from Puerto Rico to all of the landings records 
for that trip. 
 

3. Ensure that the catch and effort data of individual fishers in Puerto Rico can be identified 
over time. 
 

4. Eliminate the need for expansion factors by obtaining information on all landings. 

Recreational 

1. Conduct surveys to estimate the magnitude of the U. S. Virgin Islands recreational 
landings for all species including conch and lobster. It is possible that using a Virgin 
Islands contractor would improve the likelihood of success of the survey. 

 
2. Include conch and lobster in the MRFSS for Puerto Rico. 

 
3. To adequately characterize catch rates and sizes of mutton snapper caught by recreational 

anglers in Puerto Rico, very substantial increases in dockside sampling will be needed. 
 

Indicators of Population Abundance 

1.   Fisheries-independent survey efforts currently rarely include stations in deep water, the 
preferred habitat of adult mutton snapper and adult yellowfin grouper. In addition, large 
aggregations of queen conch have been reported in deep water by commercial fishers.  
The group highly recommends the initiation and continued funding of such surveys. As 
trends can be regional in nature, the group highly recommends that such surveys be 
conducted throughout Puerto Rico and the US Virgin Islands. 

 
2.   The commercial landings data from Puerto Rico and the US Virgin Islands have been 

incompletely entered and a variety of problems are known to exist in those data. The 
group strongly recommends that every effort be made to resolve the problems with those 
data. This should include extensive meetings with port samplers and others familiar with 
the US Caribbean fisheries. 

 
3.   The group recommends that tag-recapture studies of mutton snapper, yellowfin grouper, 

and queen conch be conducted in Puerto Rico and the US Virgin Islands to determine 
habitat utilization and movement of those species. 

 
4.   Ongoing long-term monitoring studies should be expanded spatially and include data 

useful for stock assessment, e.g. size-frequency and density information. 
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5.   It is suggested that areas exploited by fishermen be compared to those areas where 
monitoring has been ongoing to further knowledge of essential habitat for these species 
and improve the design of monitoring efforts (i.e., ensure that monitoring is reflective of 
fished conditions). 

 
6.   The group recommends that efforts be made to monitor spawning aggregations of finfish 

to improve measures of population abundance. Collection of historical indicators of 
spawner abundance (e.g., directed visual census, analysis of catch statistics for spawning 
peaks, etc). 

 
7.   The group encourages the collection and documentation, for this and future Caribbean 

assessments, of historical information for qualitative and/or quantitative comparisons of 
current conditions. 

 

Assessment Workshop 
 

The AWP recommends collecting species level information on commercial and recreational 
harvest in the US Virgin Islands. 
 
The AWP recommends collecting biological samples to characterize commercial and 
recreational catches in the US Virgin Islands and Puerto Rico. 
 
The AWP recommends continuation of the survey efforts directed at the Grammanik Bank 
spawning aggregation as a potential source of yellowfin grouper trends that reflect a potentially 
important population component. 
 
The AWP recommends developing specific surveys to evaluate species such as yellowfin 
grouper which rarely occur in general surveys but are known to seasonally aggregate. 
 
The AWP recommends developing research and monitoring programs that enable quantitatively 
evaluating management actions such as seasonal and area closures, especially as such actions can 
significantly alter fishery operations and limit traditional data collection approaches. 
 
The AWP recommends pursuing alternative assessment methods for evaluating the status of 
stocks such as yellowfin grouper that are not commonly encountered by either fishery-dependent 
or fishery-independent sampling and monitoring programs. 
 
The AWP recommends devoting effort to characterizing basic catch, biological, and survey data 
availability before recommending SEDAR assessments of stocks that have never been 
quantitatively assessed. Such work should be considered between scheduled SEDAR assessment 
projects or perhaps in lieu of a project dedicated to a particular species. 
 
The AWP recommends a complete review of the potential data collection programs, including 
commercial and recreational catch, biostatistical sampling and fishery-independent surveys for 
Puerto Rico and US Virgin Islands with the purpose of identifying what relevant information 
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could be obtained and modifying sampling procedures accordingly, including the identification 
of key economic and ecological indicator species. 
 
The efforts to analyze the available data were greatly enhanced by the presence of local fishers 
and agency representatives. However, there was no local representative from the USVI Division 
of Fish and Wildlife assigned to the AWP and the sole Puerto Rico representative could not 
attend the full term of the meeting. There must be greater buy-in from the local agencies such 
that knowledgeable representatives are present for the full term of the meeting. Furthermore, 
greater efforts should be made to attract and secure participation of local fishers. 
 

Review Workshop 
 

The Review panel replied to Term of Reference 9. 
 

9. Consider 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 and indicate 
whether a benchmark or update assessment should be considered. 
 

The Review Panel agrees with the points put forward by the Data Workshop and Assessment 
Workshop. 
 
In addition it was the opinion of the RP that: 
 
1. Tagging data should also be considered in relation to obtaining information on growth rates of 
yellowfin grouper. In addition to be of general life history interest this will also be of importance 
in relation to validation of otolith age determination. 
 
Because yellowfin grouper is a quite rare species it might be considered to use some kind of Data 
Storage Tags in order to obtain as much information from each individual fish tagged as 
possible. If sufficient number of yellowfin grouper can be caught and tagged (with ordinary 
tags), annual tagging programs to reveal stock size and fishing mortality could be considered for 
yellowfin grouper. Because yellowfin grouper is quite rare to catch it might be practical to tag 
several species (with similar lack of life history knowledge for which tagging studies are 
potential appropriate) at the same time. 
 
2. An internet setup could be explored, where anglers and maybe divers report their catches of 
yellowfin grouper (and other relevant species) as well as additional information directly on forms 
on the internet. Such internet systems are used with success in other places in the world to report 
fish catches, especially for large and rare species like yellowfin grouper. Such an approach 
should be accompanied with various test and checks to estimate reporting rates by segments of 
anglers and divers, etc., so that total catches from relevant segments of the fishers can be 
estimated in a proper way. The internet is also an effective tool for communicating with the data 
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suppliers, for instance about how to report, the results of the reports and ongoing tagging 
experiments. 
 
Of all these recommendations including those of Data Workshop and Assessment Workshop, the 
Panel regards the following to be of the highest priority: 
 

• the improvements of sampling from the fishery (both commercial and recreational) 
including biological measurement; 
 
• tagging studies to reveal stock structure, population size, annual fishing mortality and 
life history parameters; 
 
• improving fisheries-independent surveys; 

• resolving the problems in the commercial landings data base. 
 

Recommendations for Future SEDAR Assessments 

The Review Panel recommends that the assessment and management of inshore and reef fish in 
the Caribbean should follow a multi-species, mixed fishery approach appropriate to the 
conditions of coastal tropical fisheries. It is therefore recommended that the scope and timing of 
the next Assessment Workshop is established following an inter-sessional workshop within the 
next 12 - 18 months to evaluate the information available to support such an approach. 
Specifically, the workshop should identify the relative abundance, potential vulnerability to 
exploitation and type and quality of data available for each species, potential indicator species 
for which it may be possible to provide reliable single-species assessments and benchmarks, and 
procedures and data-needs for deriving indicators and benchmarks at the fish community level. 
 

Mutton Snapper 

Data Workshop 
Early Life History 

1. Conduct studies on temporal (intra- and inter-annual) variability of oceanographic 
processes in relation to larval dispersal to quantify the degree of connectivity between 
platforms of the currently managed stock units. 
 

2. Examine early larval dispersal patterns (post fertilization to pre-flexion) using genetic 
markers and otolith microchemistry where possible. 
 

3. Identify essential habitats according to life history stage, including critical recruitment 
and post-settlement (nursery) habitats. 
 

Adult Populations 
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4. Identify additional past and present spawning aggregation sites and characterize 
migration corridors. 
 

5. Define the spatial scale of migrations by individuals participating in spawning 
aggregations through tag and release studies. 
 

6. Evaluate the potential to use census data obtained from spawning aggregations as 
fisheries independent data for assessing stock status (i.e. sex ratio, average size, density) 
and for monitoring populations. 
 

7. Investigate population genetic structure of mutton snapper “stocks” within the U.S. 
Caribbean and in relation to the wider Caribbean. 
 

8. Examine ontogenetic shifts in habitat usage and diel foraging patterns. 

Commercial 

5. Continuous biological sampling in the Virgin Islands at sufficient levels to adequately 
characterize size and age composition. 
 

6. Link biostatistical data for a fishing trip from Puerto Rico to all of the landings records 
for that trip. 
 

7. Ensure that the catch and effort data of individual fishers in Puerto Rico can be identified 
over time. 
 

8. Eliminate the need for expansion factors by obtaining information on all landings. 

Recreational 

4. Conduct surveys to estimate the magnitude of the U. S. Virgin Islands recreational 
landings for all species including conch and lobster. It is possible that using a Virgin 
Islands contractor would improve the likelihood of success of the survey. 

 
5. Include conch and lobster in the MRFSS for Puerto Rico. 

 
6. To adequately characterize catch rates and sizes of mutton snapper caught by recreational 

anglers in Puerto Rico, very substantial increases in dockside sampling will be needed. 
 

Indicators of Population Abundance 
1.   Fisheries-independent survey efforts currently rarely include stations in deep water, the 

preferred habitat of adult mutton snapper and adult yellowfin grouper. In addition, large 
aggregations of queen conch have been reported in deep water by commercial fishers.  
The group highly recommends the initiation and continued funding of such surveys. As 
trends can be regional in nature, the group highly recommends that such surveys be 
conducted throughout Puerto Rico and the US Virgin Islands. 
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2.   The commercial landings data from Puerto Rico and the US Virgin Islands have been 

incompletely entered and a variety of problems are known to exist in those data. The 
group strongly recommends that every effort be made to resolve the problems with those 
data. This should include extensive meetings with port samplers and others familiar with 
the US Caribbean fisheries. 

 
3.   The group recommends that tag-recapture studies of mutton snapper, yellowfin grouper, 

and queen conch be conducted in Puerto Rico and the US Virgin Islands to determine 
habitat utilization and movement of those species. 

 
4.   Ongoing long-term monitoring studies should be expanded spatially and include data 

useful for stock assessment, e.g. size-frequency and density information. 
 
5.   It is suggested that areas exploited by fishermen be compared to those areas where 

monitoring has been ongoing to further knowledge of essential habitat for these species 
and improve the design of monitoring efforts (i.e., ensure that monitoring is reflective of 
fished conditions). 

 
6.   The group recommends that efforts be made to monitor spawning aggregations of finfish 

to improve measures of population abundance. Collection of historical indicators of 
spawner abundance (e.g., directed visual census, analysis of catch statistics for spawning 
peaks, etc). 

 
7.   The group encourages the collection and documentation, for this and future Caribbean 

assessments, of historical information for qualitative and/or quantitative comparisons of 
current conditions. 

 

Assessment Workshop 
Table 12 provides a comprehensive overview of the availability of information for U.S. 
Caribbean mutton snapper populations, This table in addition to the following discussion 
provides a synthesis of the groups thoughts regarding sufficiency and quality of the data 
available for use in evaluating the stock status of the mutton snapper population in this region. 
Due to the current categorization of mutton snapper as undergoing overfishing, this species 
should be prioritized in all data collection efforts in the US Caribbean both in dependent and 
fishery independent programs. Obtaining information required to assess the impact of regulations 
on management measures is needed. Targeted research efforts are needed to determine relative 
abundance, CPUE, length and age structure of catch for all commercial and recreational gears 
used to harvest mutton snapper. The group noted the need to monitor population densities at 
seasonal closed areas to open areas to determine effects of management and to monitor 
compliance. The only area closure for mutton snapper is off St. Croix and the closure has been in 
place since 1993. There has been no monitoring in this area since the closure took effect. In 
addition there is no current mechanism of enforcing the spawning seasonal closure. 
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Review Workshop 
The Review panel replied to Term of Reference 9. 

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 RP reviewed the wide range of research recommendations provided by the DW and AW in 
relation to immediate and longer-term needs for improving the assessment of the stocks and the 
provision of management advice. The RP provided additional recommendations where 
appropriate. The research recommendations are reviewed in a separate section of this report. 
 
The RP recommends that the assessment and management of inshore and reef fish in the 
Caribbean should follow a multi-species, mixed fishery approach appropriate to the conditions of 
coastal tropical fisheries. It is therefore recommended that the scope and timing of the next AW 
is established following an intersessional workshop within the next 12 – 18 months to evaluate 
the information available to support such an approach. Specifically, the workshop should identify 
the relative abundance, potential vulnerability to exploitation and type and quality of data 
available for each species, potential indicator species for which it may be possible to provide 
reliable single-species assessments and benchmarks, and procedures 
 
 
Review Panel research recommendations 

The DW and AW reports provided a wide range of research recommendations related to 
biology, fishery data, fishery-independent data and assessment methods for mutton snapper. The 
recommendations were scattered throughout the reports, but without any prioritization according 
to short-term and longer-term needs or any indication of the extent to which the results could 
improve the assessment and management of the stocks. The RP recommends that future DW and 
AW reports provide a single section collating all recommendations, with priorities and expected 
contribution of the results clearly identified. 
 
The following sections give the combined DW and AW recommendations for different research 
areas. In each case these are followed by RP evaluations and consolidated recommendations for 
data collection and research that is needed to address the deficiencies in data and understanding 
that are impeding the evaluation of stock status and development of appropriate management 
measures. In some cases similar recommendations appear in different guises in different parts of 
the DW and AW reports and the RP has taken the liberty of merging and rewording these as 
appropriate, and summarizing some of the other recommendations. 
 
 
DW & AW Workshop recommendations on fishery-dependent data 

- Biological sampling at USVI to characterize size and age composition. 
- Ensure that the catch and effort data of individual fishers in Puerto Rico can be identified 

over time. 
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- Eliminate the need for expansion factors by obtaining information on all landings; resolve 
other problems with data through extensive meetings with port samplers and others 
familiar with US Caribbean fisheries. 

- Targeted research efforts to determine relative abundance, CPUE, length and age structure 
of catch for all commercial and recreational gears; 

- Collection of species landings data at resolution to allow CPUE data for each gear; need to 
identify each individual fisher, location/date of catch, and depth where possible. 

- Estimate CPUE in terms of numbers and biomass; estimate effort as hook-hours and trap 
soak times; 

- Where appropriate, collection of discards data and fate (dead or alive) of discards; 
- Review of field methods and protocols for fishery data collection throughout 

Caribbean; 
- Review catch sampling intensity protocols; 
- Evaluate impacts of management measures, particularly closed areas 
 

The RP considers the improvement in the accuracy and coverage of fishery data to be of very 
high priority for the fisheries of Puerto Rico and the U.S. Virgin Islands, and endorses the DW 
and AW recommendations. The RP makes the following consolidated recommendations: 
 

i) Ensure accurate recording of data by species in all areas. 
 
ii) Development of a random fishery sampling scheme, stratified by appropriate 
areas/gears/seasons, to provide valid statistical estimates of catches and size compositions 
by species, and fishing effort, with high spatial and temporal resolution. 
iii) Continued improvement of log-book reporting schemes and improvements in methods 
for expanding reported landings to the total fishery, for example by stratifying by port. 
 
iv) Evaluation of the representativeness of the reported fishery data, for example by 
interviewing fishermen who have submitted log sheets in recent years but did not before. 
 
v) Identification of fishing effort units (e.g. soak time for traps; hook-hours) that are most 
likely to provide a linear relationship between CPUE and population abundance, and the 
capturing of historical TIP data on landing weight per trip for trips with soak time or 
other effort data 
 
vi) Collection of covariates (e.g. depth) to help explain variability in CPUE data 
 
vii) Accurate documentation of changes over time in fishing effort, fishing gears and their 
deployment, species targeting and fish-location technology (e.g. GPS), to help interpret 
CPUE data and identify periods when catchability may have changed. 
 
viii) The Panel agrees that standardized sampling protocols and systems for Quality 
Assurance / Quality Control of data are needed for data collection throughout the 
Caribbean. 
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ix) Involvement of fishers in data collection schemes, including investigating the 
potential for web-based systems for capturing fisher’s data and other information. 

 
 
DW & AW Workshop recommendations on the recreational fishery 

- Conduct surveys to estimate magnitude of USVI recreational landings for all species (use a 
USVI contractor) (To adequately characterize catch rates and sizes of mutton snapper caught by 
recreational anglers in Puerto Rico, very substantial increases in dockside sampling will be 
required.) 
 
- MRFSS program should add additional survey attributes to draw out information on mutton 
snapper throughout US Caribbean; increase MRFSS intercepts to improve sample sizes. 
The RP endorses recommendations to collect relevant data on recreational fishing. Data on 
recreational fishery catches of mutton snapper are limited to the recent period of the MRFSS 
survey (2000 onwards for Puerto Rico, 2000 only for USVI). Although the precision of estimates 
of fish catches is quite low (CV’s = 30-50%), recreational fishing appears to be an important 
source of mortality (6,000 – 25,000 fish killed per year off Puerto Rico), and shore fishermen 
appear to target mainly juvenile mutton snapper. Improvements in the coverage and intensity of 
the Puerto Rico sampling scheme and restarting the USVI scheme would contribute significantly 
to the accuracy of removals estimates from the stocks. Shore-angling catch rates may indicate 
recruitment trends. As with the commercial fishery, involvement of the angling community in 
data collection schemes would be beneficial, potentially making use of web-based systems. 
 
DW & AW Workshop recommendations on fishery independent data 

- Initiate surveys in deeper water, the preferred habitat of adult mutton snapper. 
- Identify essential habitats according to life history stage, including critical recruitment and 
post-settlement (nursery) habitats. 
- Monitor spawning aggregations for density (abundance indices), and collection of population 
parameters such as sex ratio and size of fish. 
- Collection and documentation of historical information for qualitative and/or quantitative 
comparisons of current conditions; collation of historical indicators of spawner abundance 
- Continue and enhance fishery independent programs including spawning aggregations and 
collection of data on size of individuals, depth, time of day, habitat; use of visual counts or 
directed gear sampling; 
 
The RP encourages the development of fishery independent surveys using fishing gears or direct 
observation, provided the surveys adequately cover the range of the target species and are 
capable of providing abundance indices or raised abundance estimates with acceptable accuracy. 
The RP recognizes that such surveys require substantial investment to achieve the necessary 
spatial coverage, and will benefit from existing studies and fisher’s knowledge to identify strata 
for visual or fishing surveys of spawning fish. 
 
The DW listed 14 different sources of fishery independent data from different areas around 
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Puerto Rico and the U.S. Virgin Islands, but only five appear to provide data on mutton snapper, 
mainly in the U.S. Virgin Islands. In general the surveys tend to be localized and observations of 
mutton snapper can be low. Diver surveys using volunteer divers on the REEF program indicate 
(other than in 2006) an increase in abundance of mutton snappers at inshore sites off the U.S. 
Virgin Islands, showing a similar general pattern to the Puerto Rico commercial trap fishery 
CPUE. The existing surveys should be reviewed to establish areas that could be targeted for 
systematic dive surveys, and to determine the survey effort required to achieve specified 
precision levels. Discussions at the Review meeting indicated that surveys at times of year when 
the fish are more dispersed may provide more precise abundance indices than surveys of 
spawning aggregations. Occupancy of spawning sites will also be strongly affected by spawning 
behavior and the environmental triggers for spawning. 
On the other hand, surveys designed to collect data on parameters such as relative size 
composition of mature fish, may benefit from taking place on known spawning sites at spawning 
time. The design of surveys therefore needs to be linked clearly to their objectives. 
 
The RP recommends investigation of other methods for fishery-independent stock monitoring, 
for example beach-seine surveys to provide recruitment indices for mutton snapper and other 
species and tag-release programs to estimate mortality rates as well as fish movements. Desk 
studies are however required to establish the requirements for design, intensity and sampling to 
deliver the required accuracy of estimates from any such surveys. 
 
DW & AW Workshop recommendations on biological studies 

- Collect life history information (growth, maturity, fecundity etc.); coordinate between 
key agencies; 
 
- Tag recapture studies to determine habitat utilization and movement. 
 
- Identify additional past and present spawning aggregation sites and characterize migration 
corridors; 
 
- Define the spatial scale of migrations by individuals participating in spawning aggregations 
through tag and release studies; 
 
- Conduct studies on temporal variability of oceanographic processes in relation to larval 
dispersal and connectivity of platforms of currently managed stock units; 
 
- Examine early larval dispersal patterns using genetic markers and otolith microchemistry; 
 
- Investigate population genetic structure of mutton snapper “stocks” within US Caribbean and in 
relation to the wider Caribbean. 
 
- Examine ontogenetic shifts in habitat usage and diel foraging patterns. 
 
The RP endorses the need for estimates of biological parameters determining productivity 
(growth, maturity, fecundity). Growth estimates by sex are needed for length-based models, and 
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growth and maturity data are needed for development of biological reference points for 
exploitation. 
 
The RP endorses the need for better information on distribution and seasonal/ontogenetic 
migrations and dispersal of mutton snapper. Whilst such information may not necessarily feed 
directly into stock assessment models, it is important for interpreting CPUE data, evaluating the 
impact of effort redistribution during closures, and establishing the possibility for over-fishing of 
localized populations with limited dispersal and mixing. Modeling of egg and larval drift 
provides further information on connections between spawning and recruitment sites and the 
linkages between mutton snapper populations around Puerto Rico and the US Virgin Islands, and 
is an important long-term area of research rather than for assessing local stock status. 
 

Queen Conch 

Data Workshop 
Commercial 

1. Continuous biological sampling in the Virgin Islands at sufficient levels to adequately 
characterize size and age composition 

2. Link biostatistical data for a fishing trip from Puerto Rico to all of the landings records 
for that trip. 

 
3. Ensure that the catch and effort data of individual fishers in Puerto Rico can be identified 

over time. 
 

4. Eliminate the need for expansion factors by obtaining information on all landings. 
 
 
 
 

 
Recreational 

1. Conduct surveys to estimate the magnitude of the U. S. Virgin Islands recreational 
landings for all species including conch and lobster. It is possible that using a Virgin 
Islands contractor would improve the likelihood of success of the survey. 

 
2. Include conch and lobster in the MRFSS for Puerto Rico. 

 
3. To adequately characterize catch rates and sizes of mutton snapper caught by recreational 

anglers in Puerto Rico, very substantial increases in dockside sampling will be needed. 
 
Indices of Abundance 

1) Fisheries-independent survey efforts currently rarely include stations in deep water, the 
preferred habitat of adult mutton snapper and adult yellowfin grouper. In addition, large 
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aggregations of queen conch have been reported in deep water by commercial fishers. 
The group highly recommends the initiation and continued funding of such surveys. As 
trends can be regional in nature, the group highly recommends that such surveys be 
conducted throughout Puerto Rico and the US Virgin Islands. 

 
2) The commercial landings data from Puerto Rico and the US Virgin Islands have been 

incompletely entered and a variety of problems are known to exist in those data. The 
group strongly recommends that every effort be made to resolve the problems with those 
data. This should include extensive meetings with port samplers and others familiar with 
the US Caribbean fisheries. 

 
3) The group recommends that tag-recapture studies of mutton snapper, yellowfin grouper, 

and queen conch be conducted in Puerto Rico and the US Virgin Islands to determine 
habitat utilization and movement of those species. 

 
4) Ongoing long-term monitoring studies should be expanded spatially and include data 

useful for stock assessment, e.g. size-frequency and density information. 
 
5) It is suggested that areas exploited by fishermen be compared to those areas where 

monitoring has been ongoing to further knowledge of essential habitat for these species 
and improve the design of monitoring efforts (i.e., ensure that monitoring is reflective of 
fished conditions). 

 
6) The group recommends that efforts be made to monitor spawning aggregations of finfish 

to improve measures of population abundance. Collection of historical indicators of 
spawner abundance (e.g., directed visual census, analysis of catch statistics for spawning 
peaks, etc). 

 
7) The group encourages the collection and documentation, for this and future Caribbean 

assessments, of historical information for qualitative and/or quantitative comparisons of 
current conditions. 

 

Assessment Workshop 
1. The efforts to analyze the available data were greatly enhanced by the presence of local fishers 
and agency representatives. However, there was no local representative from the USVI Division 
of Fish and Wildlife assigned to the meeting, while the Puerto Rico representative could not 
attend the full term of the meeting. There must be greater buy-in from the local agencies such 
that knowledgeable representatives are present for the full term of the meeting. 
Greater efforts should be made to attract the participation of local fishers. 
 
2. Data from past density surveys should be re-analyzed so that values can be expanded on the 
basis of both habitat and depth, including confidence limits. Habitats should be matched to those 
available for existing/planned habitat maps. As a subportion of this, the data for the Puerto Rico 
1986 survey should be entered into electronic and GIS formats. This could be done using 
NOAA’s Data Rescue funds. 
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3. Expansion factors for both Puerto Rico and the USVI should be calculated for conch fishers 
only. 
 
4. Assessment of the spatial and temporal variations and dynamics of the resource, fishery, 
habitat and species interactions would be greatly enhanced if traditional ecological knowledge 
were obtained from fishers. Efforts should be made to incorporate fishers into the process, 
particularly using NOAA’s CRP funds. 
 
5. The impact of the recreational fishery is unknown and must be quantified. 
 
6. Considering the established and potential value of resource surveys, mechanisms should be 
identified to increase their aerial coverage. 
 
7. More detailed spatial expansions of survey densities should be planned in preparation of the 
2010 Conch Update. For this, significant improvements in available data and analyses are 
required, including but not limited to the following: 

A. Detailed bathymetry data for PR and USVI 
B. Analysis of the impact of closed areas 
C. Inclusion of more detailed habitat maps for the PR western platform currently in 
progress 
D. Quantified size/age structure of the exploitable stock. 

 
8. The only estimate to date of fishing mortality came from a tagging study in the 
1980’s. New tagging studies should be initiated to quantify rates of exploitation. 
This would allow existing SPR models for conch to be used in assessments. 
 
9. Another issue remaining is to investigate the potential impact of very old conch in deep 
refuges, especially with respect to reproduction, coupled with studies to age very old conch. 
Such refuges may be substation off St. Thomas/St. John, in patches in Puerto Rico and 
potentially in protected areas on all three platforms. 
 
10. Intersessional data evaluation workshops for CFMC managed species or species complexes 
should be conducted by the Council so that SEDAR level analyses are limited to those where 
data are sufficient to warrant such an analysis. 
 
11. There needs to be a complete review of the potential data collection programs, including 
commercial and recreational catch, biostatistical sampling and fishery independent surveys for 
Puerto Rico and US Virgin Islands with the purpose of identifying what relevant information 
could be obtained and modifying sampling procedures accordingly, including the identification 
of key economic and ecological indicator species. 
 

Review Workshop 
The Review panel replied to Term of reference 9. 
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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 RP reviewed the wide range of research recommendations provided by the DW and AW in 
relation to immediate and longer-term needs for improving the assessment of the stocks and the 
provision of management advice. The RP provided additional recommendations where 
appropriate. The research recommendations are reviewed in a separate section of this report (see 
below under Additional Comments). 
 
It is recommended that the next assessment be deferred until an inter-sessional data evaluation 
workshop can demonstrate significant progress in the improvement of resource survey and 
landings data. An interval of 3 years would be appropriate for an inter-sessional workshop. 
 
Additional Comments of the Review Panel 

The conclusion that the available data on queen conch fisheries and stock abundance around 
Puerto Rico and USVI are inadequate to allow a stock assessment or calculation of benchmark 
statistics was strongly endorsed by the RP. A commitment to long-term research and data 
collection to address these deficiencies in data and knowledge is essential for effective 
management supported by robust assessments, and adequate resources need to be provided to 
collect essential data to support scientifically based management of queen conch in the region. 
The RP however recognizes the significant effort that has been put into data collection in the 
region and emphasizes that these have provided a valuable framework for identifying the 
priorities for future data collection to support stock assessment and fishery management. The 
DW and AW have made a number of recommendations for future research and monitoring which 
are reviewed below alongside further recommendations of the RP. 
 
 
Recommendations of the Data Workshop 
Life History 
The DW made no recommendations for future research into queen conch life history. 
Biological parameters for queen conch are generally well characterized from the literature, 
although variations in growth and maturation over small spatial scales mean that there is 
uncertainty about area-specific parameters. This is not presently a limiting factor for stock 
assessment, principally because there are neither data nor model structures available for 
analytical assessment of conch stocks, but use of yield or spawner per recruit analyses to develop 
biological reference points would need to account for this fine scale variation. In common with 
many other species, empirical information is lacking on natural mortality after early life stages, 
but assumed values and their relationship with age appear to be adequate at present. 
 
The RP made no specific recommendations for high priority research into conch life history 
parameters, but there was a general view that more information is needed on stock identity and 
the spatial scale of population processes at each life stage. Genetic studies indicate population 
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connectivity between different areas of the Caribbean, but this does not preclude the existence of 
stock units that are effectively self-contained at time scales relevant to stock assessment and 
fishery management. Modeling of conch larvae dispersal by surface currents may shed some 
light on this issue.  
 
Commercial Statistics 
The DW recommended that Puerto Rico conch landings for recent years should be corrected for 
the change from reporting uncleaned to reporting cleaned meat weights and that this should be 
done on a port-by-port basis. Landings included in the DW report were not corrected, but 
approximate corrections at the scale of the entire Puerto Rico fishery were applied in figures 
presented in the AW report and during the RW meeting. The RP agreed that it was a high 
priority to apply such corrections in presenting time-series of conch landings data. 
 
The DW also made the following recommendations regarding the collection of statistics on the 
commercial fisheries for the three species considered by SEDAR 14: 
 
DW1) Continuous biological sampling in the Virgin Islands at sufficient levels to adequately 
characterize size and age composition. 
 
DW2) Link biostatistical data for a fishing trip from Puerto Rico to all of the landings records for 
that trip. 
 
DW3) Ensure that the catch and effort data of individual fishers in Puerto Rico can be identified 
over time. 
 
DW4) Eliminate the need for expansion factors by obtaining information on all landings. 
 
The first recommendation relates mostly to finfish, but it is also true that future assessments may 
benefit from more information on the composition of conch catches. Ideally, continuous 
sampling should be maintained at sufficient levels to allow calculation of required indicator 
statistics, but occasional intensive sampling may provide a viable alternative. The definitions of 
‘sufficient’ and ‘occasional’ can only be judged in a risk assessment context, the relevant 
question being what precision around indicator statistics is required for management purposes. In 
the absence of information on which indicator statistics might be desirable the RP is unable to 
provide more specific recommendations on sampling of conch catch composition. 
 
Recommendations DW2-4 reflect the urgent need for accurate gear-specific total landings and 
effort data across the whole of the assessed area, and for comprehensive qualifying data to be 
matched with individual catch records such that meaningful and properly standardized CPUE 
estimates can be calculated. The RP regards these recommendations as being of the highest 
possible priority. Future progress in developing stock assessments and population benchmarks 
for queen conch depends critically on the availability of comprehensive, quantitative information 
on fishery removals and the associated fishing effort. This will remain true even if, as seems 
likely, fishery independent indices are used as the primary source of information on stock 
abundance. ABCs and related statistics will always need to be calculated with reference to 
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complete landings data. The RP further recommends investigation of uncertainty around 
estimated expansion factors and hence around estimated total landings. This might be achieved 
by bootstrap sampling of the reported landings data, preferably on a species-specific basis. There 
also needs to be some evaluation of the assumption that available landings declarations are 
representative of all license holders. One possible approach would be to examine fishery returns 
from long-term license holders who have only recently submitted logbook records. If this subset 
of records is representative of the whole it would be reasonable to suppose that the calculated 
expansion factors are not biased. 
 
The RP also recommends exploration of alternative approaches to estimating total landings and 
fishing effort directed at queen conch. These might include randomized sampling of catches at 
landing sites, aimed at statistical estimation of landings quantities that might circumvent the 
possible biases involved in expanding incomplete log-book records. Another approach that could 
be considered is the use of internet forms to allow fishers to enter catch and effort data directly. 
In this context it is worth emphasizing the desirability of developing partnerships with local 
fishers to collect data and to conduct research. 
 
 
 
 
 
Recreational Fishing 
 
In common with other species, the recreational catch of queen conch may be considerable. 
Recreational fish catch estimates for Puerto Rico are available for 2000 onwards, but 
unfortunately conch and other invertebrates were not included in the MRFSS. Based on a one-off 
survey in 2000, recreational catches of conch were estimated to be at a level of about a third of 
the commercial landings by Puerto Rico in 2000-20011, i.e. around a quarter of the total 
landings. Clearly, the recreational catch of queen conch is an important omission from the Puerto 
Rico total landings data for other years and from the USVI total landings data in all years2. 
Furthermore, it is difficult to interpret even relative trends without more information on the 
variability of recreational effort between years3. The DW made the following recommendations 
relevant to recreational fishing for queen conch: 
 
DW5) Conduct surveys to estimate the magnitude of the U. S. Virgin Islands recreational 
landings for all species including conch and lobster. It is possible that using a Virgin Islands 
contractor would improve the likelihood of success of the survey. 
 
DW6) Include conch and lobster in the MRFSS for Puerto Rico. 
 
The RP strongly endorses these two recommendations for both Puerto Rico and USVI and 
considers that they should be given high priority in the immediate term. Information on total 
landings is crucial for calculation of ABCs and associated benchmark statistics. The RP further 
recommends that, in common with the expansion factors for commercial landings statistics (see 
above), the uncertainty around the current and future recreational landings estimates be 
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investigated. The current figures for Puerto Rico can be regarded as indicative rather than 
definitive estimates, and the application of the same expansion factor to USVI is somewhat 
tenuous. Unlike the commercial landings, it would be unrealistic to suppose that 100% coverage 
of recreational landings could ever be achieved. This makes it important to characterize the 
uncertainty around all recreational landings estimates. 
 
1 The figures appear to be derived from the observation that recreational catches during a 3 
month period were at around 50% of the reported landings over the same period. No adjustment 
seems to have been made for differences in commercial reporting rates between years. 
2 Tentative estimates for the USVI have been made for the same years, assuming that the same 
relationship exists with commercial landings (SFA Amendment, 2005). 
3 The AW report also mentions a similar proportion of recreational landings (35% of commercial 
landings) for Puerto Rico in 1986, but this would be a slender basis from which to infer a 
constant proportional contribution over time. 
 
Indices of Abundance 
Both fishery-dependent and fishery-independent indices were examined by the DW. A number 
of recommendations were made on the analysis of CPUE, mainly concerning filtering of trip 
records and adjustment for reporting cleaned or uncleaned meat weights. 
 
These recommendations were taken on board by the AW, but owing to the lack of relationship 
between conch density and the ability of commercial divers to catch their daily quotas the 
resulting indices were considered not to be informative of stock abundance. The RP agrees that 
under current fishing practices it is unlikely to be feasible to measure diver effort in any way that 
would allow calculation of CPUE values that are responsive to abundance changes. The RP 
considers that low priority should be given to further analyses of queen conch CPUE data, given 
the likelihood that fishery-independent stock indices will be used as the main source of 
information on stock status in the near future, but the situation might change if alternative effort 
measures could be devised and recorded. This does not, of course, mean that reduced emphasis 
should be placed on collecting reliable records on fishing effort. Examination of effort trends is 
an important component of monitoring for overall fishery ‘health’, and trends in effort directed at 
queen conch may in themselves be indicative of changes in abundance. 
 
The DW provided additional recommendations on indices of abundance for species considered 
by SEDAR 14, of which the following are relevant to queen conch: 
 
DW7) Fisheries-independent survey efforts currently rarely include stations in deep water, the 
preferred habitat of adult mutton snapper and adult yellowfin grouper. In addition, large 
aggregations of queen conch have been reported in deep water by commercial fishers. The group 
highly recommends the initiation and continued funding of such surveys. As trends can be 
regional in nature, the group highly recommends that such surveys be conducted throughout 
Puerto Rico and the US Virgin Islands. 
 
DW8) The commercial landings data from Puerto Rico and the US Virgin Islands have been 
incompletely entered and a variety of problems are known to exist in those data. The group 
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strongly recommends that every effort be made to resolve the problems with those data. This 
should include extensive meetings with port samplers and others familiar with the US Caribbean 
fisheries 
 
DW9) The group recommends that tag-recapture studies of mutton snapper, yellowfin grouper, 
and queen conch be conducted in Puerto Rico and the US Virgin Islands to determine habitat 
utilization and movement of those species. 
 
DW10) Ongoing long-term monitoring studies should be expanded spatially and include data 
useful for stock assessment, e.g. size-frequency and density information. 
 
DW11) It is suggested that areas exploited by fishermen be compared to those areas where 
monitoring has been ongoing to further knowledge of essential habitat for these species and 
improve the design of monitoring efforts (i.e., ensure that monitoring is reflective of fished 
conditions). 
 
DW12) The group encourages the collection and documentation, for this and future Caribbean 
assessments, of historical information for qualitative and/or quantitative comparisons of current 
conditions. 
 
The RP agreed that all of these recommendations are valid for queen conch, with varying degrees 
of urgency, but more specific information is required on precisely what is needed and on the 
proposed methods of addressing them. Recommendation DW8 regarding commercial landings 
data should be clarified. The high priority that should be given to attempts to improve 
compliance with reporting requirements has already been noted above. However, the  
completeness of commercial fishing records is less of an issue in the context of abundance 
indices, principally because commercial CPUE is not informative as an index. It is nonetheless 
desirable to ensure that qualifying data for landings records are as comprehensive as possible, for 
example allowing the efforts of individual fishers to be followed. Significant progress with 
identifying improved measures of effort may change the priority of this recommendation. 
 
Recommendations DW7, DW10 and DW11 are relevant to fishery-independent surveys, 
specifically visual surveys that generate habitat-specific queen conch density estimates that can 
be expanded to domain-wide stock abundance estimates. This assessment method is the most 
promising for queen conch stock assessments in the near future; the RP took the view that high 
priority should be given to expanding the spatial coverage and habitat coverage of the fishery-
independent surveys with a view to improving the precision of stock abundance estimates. This 
type of assessment might also benefit from the inclusion of information on how fishing effort is 
distributed between areas of similar habitat, so that, for example, fishing intensity as w ell as 
habitat classification could be used to stratify the density estimates. 
 
The RP agreed that tagging studies of queen conch should be conducted in both Puerto Rico and 
USVI. Recommendation DW9 relates to the use of tagging to determine patterns of movement 
and habitat utilization. The RP endorses this recommendation as a medium- to long-term 
priority, and further recommends that serious consideration should be given to tagging sufficient 
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numbers of conch to allow conclusions to be drawn about population dynamics as well as 
movement patterns. Modeling of recaptures potentially allows estimation of, among other 
parameters, rates of both fishing and natural mortality. Even if large-scale, long-term tagging 
studies prove not to be feasible, short-term, intensive tagging experiments conducted alongside 
the fishery can be extremely informative, particularly if both commercial and experimental 
operations are used to generate recaptures and recoveries. 
 
Recommendation DW12 relates to the collation of conch density estimates from different areas 
of the Caribbean experiencing varying levels of exploitation. Preliminary results of such an 
exercise constructed by the AW show considerable promise as an innovative approach to placing 
survey findings in the context of potential population benchmarks. The RP considered that 
progress with this approach is a high, short-term priority, and recommended that further attention 
be paid to the influence of habitat type and stock structure (juveniles and adults) on the 
comparisons. The RP also took the view that the establishment of Marine Protected Areas in the 
waters of Puerto Rico and USVI holds potential for shedding light on unfished conch densities in 
the area. This might provide an improved basis for calculating a Bmsy proxy than comparisons 
with quasi-unexploited densities in other areas of the Caribbean. The AW suggested that conch 
densities measured around Puerto Rico are below the ‘Allee effect limit’, this being the threshold 
below which reduced reproductive output may be expected based on studies in the Bahamas. The 
RP recommends examination of whether the mean conch densities reported are representative of 
effective local densities that may exist in patches, hence whether Puerto Rico conch stocks are in 
fact reproductively compromised to the extent shown. This would need to be addressed before 
precautionary advice could be offered on the basis of such evidence. 
 
Recommendations of the Assessment Workshop 
The AW rejected the use of production (biomass dynamic) models for assessing Puerto Rico 
queen conch stocks, on the grounds that landings data are incomplete, lacking particularly the 
recreational component, and that CPUE data do not effectively index stock abundance. Similarly, 
for reasons stated above, diver CPUE data alone cannot be used to infer trends in stock 
abundance. The RP agreed with these conclusions and with the decision of the AW to 
concentrate primarily on fishery-independent surveys. The RP further recommended that stock 
assessments based on primarily on fishery-dependent data should not be attempted until it can be 
demonstrated that landings data are complete and that there are informative indices of stock 
abundance. 
 
The AW compiled the following list of research recommendations for queen conch: 
 
AW1) The efforts to analyze the available data were greatly enhanced by the presence of local 
fishers and agency representatives. However, there was no local representative from the USVI 
Division of Fish and Wildlife assigned to the meeting, while the Puerto Rico representative could 
not attend the full term of the meeting. There must be greater buy-in from the local agencies such 
that knowledgeable representatives are present for the full term of the meeting. Greater efforts 
should be made to attract the participation of local fishers. 
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AW2) Data from past density surveys should be re-analyzed so that values can be expanded on 
the basis of both habitat and depth, including confidence limits. Habitats should be matched to 
those available for existing/planned habitat maps. As a sub-portion of this, the data for the Puerto 
Rico 1986 survey should be entered into electronic and GIS formats. This could be done using 
NOAA’s Data Rescue funds. 
 
AW3) Expansion factors for both Puerto Rico and the USVI should be calculated for conch 
fishers only. 
 
AW4) Assessment of the spatial and temporal variations and dynamics of the resource, fishery, 
habitat and species interactions would be greatly enhanced if traditional ecological knowledge 
were obtained from fishers. Efforts should be made to incorporate fishers into the process, 
particularly using NOAA’s CRP funds. 
 
AW5) The impact of the recreational fishery is unknown and must be quantified. 
 
AW6) Considering the established and potential value of resource surveys, mechanisms should 
be identified to increase their aerial coverage. 
 
AW7) More detailed spatial expansions of survey densities should be planned in preparation of 
the 2010 Conch Update. For this, significant improvements in available data and analyses are 
required, including but not limited to the following: 

A Detailed bathymetry data for PR and USVI 
B Analysis of the impact of closed areas 
C Inclusion of more detailed habitat maps for the PR western platform currently in 
progress 
D Quantified size/age structure of the exploitable stock. 

 
AW8) The only estimate to date of fishing mortality came from a tagging study in the 1980s. 
New tagging studies should be initiated to quantify rates of exploitation. This would allow 
existing SPR models for conch to be used in assessments. 
 
AW9) Another issue remaining is to investigate the potential impact of very old conch in deep 
refuges, especially with respect to reproduction, coupled with studies to age very old conch. 
Such refuges may be substation off St. Thomas/St. John, in patches in Puerto Rico and 
potentially in protected areas on all three platforms. 
 
AW10) Inter-sessional data evaluation workshops for CFMC managed species or species 
complexes should be conducted by the Council so that SEDAR level analyses are limited to 
those where data are sufficient to warrant such an analysis. 
 
AW11) There needs to be a complete review of the potential data collection programs, including 
commercial and recreational catch, bio-statistical sampling and fishery independent surveys for 
Puerto Rico and US Virgin Islands with the purpose of identifying what relevant information 
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could be obtained and modifying sampling procedures accordingly, including the identification 
of key economic and ecological indicator species. 
 
The RP was supportive of all recommendations in this comprehensive list, several of which re-
iterate suggestions by the DW. The RP draws particular attention to recommendations AW2, 
AW6 and AW7 which provide specific comments on improving and extending the existing 
fishery-independent surveys and their analyses. Recommendations AW3, AW5 and AW11 relate 
to improved collection of commercial and recreational fishery statistics, the importance of which 
has already been emphasized above. The DW suggested tagging studies to examine patterns of 
movement and habitat utilization; recommendation AW8 suggests extending tagging studies to 
examine exploitation rates. The RP endorses this recommendation as a priority for the medium- 
to long-term, with the suggestion that the feasibility of small-scale intensive tagging experiments 
be examined in addition to more extensive experiments. 
 
Recommendation AW9 is for investigation of the reproductive contribution of very old conch in 
deep water refuges. Given the implications for spatial management of the resource, and the 
context this would supply for interpretation of assessment outcomes in relation to potential 
population benchmarks, this recommendation should be prioritized for the medium term. 
 
The AW made two recommendations (AW1 and AW10) relevant to future queen conch stock 
assessment meetings. The RP notes recommendation AW10 to conduct inter-sessional data 
evaluation workshops. Given the current lack of a definitive stock assessment for conch the RP 
considers data evaluation workshops to be a high priority and recommends that the next 
workshop be held within the next 3 years to maintain impetus particularly on improvements to 
fishery monitoring and resource surveys. The time-scale for future stock assessments would be 
dictated by the progress demonstrated at these inter-sessional workshops.
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SEDAR 15: South Atlantic Red Snapper, South Atlantic Greater 
Amberjack, and Florida Mutton Snapper Review 

South Atlantic Red Snapper 

Data Workshop  
 
Life History Workgroup 
1) Use new technology such as recent advances in genetics techniques (microsatellite multiplex 
panels; see Saillant and Gold (2006)) to reinvestigate the stock structure and estimate the 
effective population size of red snapper in the Gulf of Mexico and along the Atlantic coast. 

2) Obtain better estimates of red snapper natural mortality and release mortality in commercial 
and recreational fisheries. 

3) Investigate life history of larval/juvenile (age 0 and 1) red snapper, as little is known. 

4) All future age assessments (any species) should include assessment of otolith edge type. 
Classification schemes for edge type and quality of the otolith/section have been developed by 
the MARMAP program (Table 2.1). These classifications are currently used by MARMAP and 
NMFS Beaufort. 

5) Continue to conduct inter-lab comparison of age readings from test sets of otoliths in 
preparation for any future stock assessments. 

6) Obtain adequate data for gutted to whole weight conversions a priori (before stock assessment 
data workshop). 

7) Strategies for collection of ageing parts vary for estimations of age composition and von 
Bertalanffy growth parameters. Typically, small specimens from fishery independent sampling 
are needed to produce good estimates of von Bertalanffy parameters. 

 

Commercial Workgroup 

The following research recommendations were developed by the Working Group: 

• Still need observer coverage for the snapper-grouper fishery 

– 5-10% allocated by strata within states 

– possible to use exemption to bring in everything with no sale 

– get maximum information from fish 

• Expand TIP sampling to better cover all statistical strata 

– Predominantly from Florida and by H&L gear 

– In that sense, we have decent coverage for lengths 
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• Trade off with lengths versus ages, need for more ages (i.e., hard parts) 

• Workshop to resolve historical commercial landings for a suite of snapper grouper species 

– Monroe County (SA-GoM division) 

– Species identification (not an issue with red snapper) 

 

Recreational Workgroup 

   Six years of concurrent RDD and FHS effort estimates for east Florida need to be compared for 
adjusting effort estimates in for-hire mode for future assessments. This has been done in the Gulf 
for six years of concurrent data and resulted in significant changes to landings estimates for red 
snapper in the Gulf of Mexico assessment (SEDAR 7). 

   The PSE’s for MRFSS estimates for reef-fish species continue to be high in the south Atlantic 
region, in spite of increased sample sizes implemented in recent years. The workgroup 
recommends evaluating recreational fishery survey data to study the relationship between sample 
size (both angler intercepts and effort interviews) and precision of annual catch estimates of reef-
fish species at the sub-region and state levels to determine what sample sizes are needed to 
obtain minimum PSE levels of 20% or less. 

   Better geographic definition for estimated effort and catch are needed for red snapper in the 
south Atlantic. Red snapper are considered rare north of Cape Hatteras, NC. In Florida, red 
snapper are abundant in northeast Florida and less common in southeast Florida; however, 
private boat mode estimates are for the entire Florida east coast. The FHS stratifies east Florida 
into two subregions for better precision. Monroe County is a separate sub-region in the for-hire 
survey, but for private boat mode, MRFSS estimates effort and landings for the entire Gulf Coast 
of Florida, which included Monroe County. There is currently no way to separate Monroe 
County landings by Atlantic and Gulf waters in either the MRFSS or FHS. In addition to finer 
geographic scales, more detailed information on location of catch are needed from angler 
interviews. Currently, the MRFSS and FHS only delineate if fishing occurred in inland, state, or 
federal waters with no further detail on area fished or depth. 

   These issues come up repeatedly in data work shops and stock assessments for other species, 
and a finer scale stratification for data collection and sample distribution with more detailed area 
fished information should be pursued in efforts to refine and improve recreational data 
collections at the national level, which are currently underway. 

 

Indices Workgroup 
1. Develop a method to correct for red snapper that are misclassified or unclassified on a trip-by-

trip basis. 

2. Expand existing fishery independent sampling and/or development new fishery independent 
sampling of red snapper population so off the southeastern U.S. Two ideas discussed were the 
following: 

 − Adding gears to MARMAP that are more effective at catching red snapper 
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 − Developing coast-wide sampling of larval and juvenile abundance 

3. Examine how catchability has changed over time with increases in technology and potential 
changes in fishing practices. This is of particular importance when considering fishery 
dependent indices. 

4. Investigate potential density-dependent changes in catchability. 

5. Examine possible temporal changes in species assemblages. Such changes could influence 
how the Stephens and MacCall method is applied when determining effective effort. 

6. Continue and expand the “Headboat at Sea Observer Survey”. This survey collects discard 
information, which would provide for a more accurate index of abundance. 

Assessment Workshop  
 No research recommendations were reported for the Assessment Workshop 

Review Workshop  
 The Review panel responded to Term of Reference 9: 

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 RP supports the recommendations of data workshop. Of the recommendations 
provided in the report, the most critical priority for stock assessment is establishment of a fishery 
independent index. This could best be accomplished by adding gears to the MARMAP survey 
that are more effective at catching red snapper. 
 Other important recommendations are: 

• Quantifying release mortality and length/age structure of discards, for instance by 
expanding the “Headboat at Sea Observer Survey.” 

• Using consistent otolith ageing assumptions. 
• Assessing the degree to which catchability has changed over time. 
• Improving data collection protocols. 

 
The recommendation to analyze stock structure using microsatellite genetic techniques, while 
good science, is probably less important to improving the current assessment. 
 
The panel felt that the procedure for choosing the weights in the likelihood function might be 
improved and recommends that a more rigorous protocol be investigated to avoid criticism of 
subjectivity. 
 
Bayesian methods should be considered for inference on uncertainty. These methods would 
allow priors on steepness, natural mortality, and other parameters to be chosen in order to 
quantify uncertainty in stock status and benchmarks. These additional procedures will require 
adequate time being afforded to assessment scientists to develop the appropriate tools. 
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In order to be able to measure an improvement in the stock, the next assessment would need to 
be conducted some years (5 perhaps) after any new management measures are introduced. This 
implies an interval of about 6-7 years before the next assessment. If managers are particularly 
concerned about the status of the stock, then a shorter interval of 3 years might be considered to 
check whether any further deterioration has occurred, but this would not be a sufficiently long 
time interval to be able to detect the efficacy of management measures. 

 

South Atlantic Greater Amberjack 

Data Workshop  
Life History Workgroup 
 
1) Use new technology such as satellite pop-up archival tags and recent advances in genetics 
techniques to reinvestigate the mixing rate between greater amberjack in the Gulf of Mexico and 
those in the waters along the Atlantic coast of the southeastern U.S.  Such research will also 
provide insight into post-release survivorship, migratory patterns, and spawning locations. 
 
2) All future age assessments (any species) should include assessment of otolith edge type. 
Classification schemes for edge type and quality of the otolith/section have been developed by 
the MARMAP program at SCDNR (Table 2.3). These classifications are currently used by 
MARMAP and NMFS Beaufort. 
 
3) Conduct inter-lab comparison of age readings from test sets of otoliths in preparation 
for any future stock assessments. 
 
4) Obtain adequate data for gutted to whole weight conversions a priori (before stock assessment 
data workshop). 
 
5) Obtain better estimates of greater amberjack natural mortality and release mortality in 
commercial and recreational fisheries. 
 
6) Strategies for collection of ageing parts vary for estimations of age composition and 
von Bertalanffy (VB) growth parameters. Typically, small specimens from fishery independent 
sampling are needed to produce good estimates of VB parameters. 
 
7) Investigate life history of larval/juvenile (age 0 and 1) greater amberjack, as little is known. 
 
 
Commercial Workgroup  
The following research recommendations were developed by the Working Group: 

• Still need observer coverage for the snapper-grouper fishery 
– 5-10% allocated by strata within states 
– possible to use exemption to bring in everything with no sale 
– get maximum information from fish 
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• Expand TIP sampling to better cover all statistical strata 
– Predominantly from Florida and by handline gear 
– In that sense, we have decent coverage for lengths 

• Trade off with lengths versus ages, need for more ages (i.e., hard parts) 
• Workshop to resolve historical commercial landings for a suite of snapper-grouper 
species 

– Monroe County (SA-GoM division) 
– Species identification is a major issue with amberjack 
 
 

Recreational Workgroup  

Six years of concurrent RDD and FHS effort estimates for east Florida need to be compared for 
adjusting effort estimates in for-hire mode for future assessments.  This has been done in the 
Gulf for six years of concurrent data and resulted in significant changes to landings estimates for 
red snapper in the Gulf of Mexico assessment (SEDAR 7).  

The PSE’s for MRFSS estimates for reef-fish species continue to be high in the south Atlantic 
region, in spite of increased sample sizes implemented in recent years.  The workgroup 
recommends evaluating recreational fishery survey data to study the relationship between sample 
size (both angler intercepts and effort interviews) and precision of annual catch estimates of reef-
fish species at the sub-region and state levels to determine what sample sizes are needed to 
obtain minimum PSE levels of 20% or less. 

 Better geographic definition for estimated effort and catch are needed for greater amberjack in 
the south Atlantic.  There is currently no way to separate Monroe County landings by Atlantic 
and Gulf waters in either the MRFSS or FHS.  Private boat estimates for Monroe County must be 
post-stratified from west Florida estimates. In addition to finer geographic scales, more detailed 
information on location of catch are needed from angler interviews.  Currently, the MRFSS and 
FHS only delineate if fishing occurred in inland, state, or federal waters with no further detail on 
area fished or depth.  These issues come up repeatedly in data work shops and stock assessments 
for other species, and a finer scale stratification for data collection and sample distribution with 
more detailed area fished information should be pursued in efforts to refine and improve 
recreational data collections at the national level, which are currently underway. 

 

Indices Workgroup  

1. Develop a method to correct for greater amberjack that are misclassified or unclassified on a 
trip-by-trip basis. 
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2. Expand existing fishery independent sampling and/or development new fishery independent 
sampling of greater amberjack population so off the southeastern U.S. Two ideas discussed were 
the following: 

− Adding gears to MARMAP that are more effective at catching greater amberjack 
− Developing coast-wide sampling of larval and juvenile abundance 

 
3. Examine how catchability has changed over time with increases in technology and potential 
changes in fishing practices. This is of particular importance when considering fishery dependent 
indices. 
 
4. Investigate potential density-dependent changes in catchability. 
 
5. Examine possible temporal changes in species assemblages. Such changes could influence 
how the Stephens and MacCall method is applied when determining effective effort. 
 
6. Continue and expand the “Headboat at Sea Observer Survey”. This survey collects discard 
information, which would provide for a more accurate index of abundance. 
 

Assessment Workshop  
 No research recommendations were reported for the Assessment Workshop 

Review Workshop  
 The Review panel responded to Term of Reference 9: 

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 DW and AW made numerous recommendations regarding further research that might 
improve future assessments of mutton snapper. The review panel supports those 
recommendations, and in particular endorses the following:  

 

• Collection of specimens for maturity analysis.  After selection criteria had been applied to 
select an appropriate subset of potential samples, only 32 specimens were available to 
estimate the maturation schedule for the current assessment, 

 

• Continued monitoring of discards in the commercial and recreational (headboat) fisheries 
to estimate magnitude and size frequency of discards is endorsed. 
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• Continuation of the various fishery independent surveys was recommended by the DW.  
The panel endorses this recommendation, but notes that the current surveys generally 
encompass only a portion of the habitats and regions of the mutton snapper stock, which 
may limit their utility for stock assessment.  A fishery independent survey that 
encompasses the range of the stock would have greater value for stock assessment than a 
multitude of surveys that each are limited in geographic range.   
 

The review panel noted the limited flexibility of the age-structured model (ASAP) used for the 
mutton snapper assessment and recommends that a more flexible age-based model be used in 
future assessments.  Particular functionality that was missing from the ASAP model includes: 
ability to model both asymptotic and dome-shaped selectivity; ability to fit length frequency data 
directly; ability to fit longer time series of data; and, ability to initialize the population assuming 
a constant historical exploitation rate. The RP encouraged the continued development of ASAP 
as it provides an accessible software platform that can be used by a wide range of users. 

 

Florida Mutton Snapper (SEDAR 15A) 

Data Workshop Research Recommendations 
Life History Workgroup 

The biology of Lutjanus analis during reproduction remains perhaps the greatest unknown in 
the life-history of this species. Despite its relatively large body size, exploited status, and 
gregarious nature during reproduction, the behaviors, location, and sources of individuals of 
spawning aggregations in Florida and the greater Caribbean remains elusive. Seasonal migration 
patterns are completely unknown and based on speculation. Primary habitats used by this species 
during various stages of its ontogeny are undefined. This information would reveal the 
dependence of the Florida population on various habitats and locations, e.g., a given spawning 
location; critical information since models have revealed that contributions to the Florida 
population of L. analis in the form of larvae from outside southern sources is minimal (Paris et 
al. 2005), and that the Florida population is biologically “on its own”. Because of the 
aforementioned difficulties and differences in staging criteria, we recommend further review of 
the maturity data from Tequesta and the Florida Keys, and Puerto Rico before accepting the size- 
and age- at-maturity values from the regressions reported here. 
 
 
Commercial Workgroup 

Increasing the dockside sampling of commercial catches, particularly for the longline and bandit 
rig fisheries will be important to monitoring the size of fish, areas and depths fished, and fishing 
effort for this species and other reef fish. The scarcity of otoliths in the earlier portions of the 
sampling time series restricts the amount of age information that could be used for assessments, 
and we suggest placing more emphasis on sampling otoliths for this and other reef species to aid 
future age-structured stock assessments. There is also a need for increasing the amount of discard 
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information (either at-sea or from logbooks) and discard mortality data in modern stock  
assessments, including this species. Few discards of mutton snapper were actually noted in 
commercial fishermen‟s logbooks, and perhaps the number of fish discarded by commercial 
fishermen is really low. However, the relatively low frequency of discard logbooks assigned to 
fishermen may have also been a factor in the low number of discard records provided. Mutton 
snapper tend to be caught in low numbers with other reef fish species, and relatively few 
commercial fishing trips actually appear to target this species. 
 
An examination of the conversion factors used to convert landed weight to whole weight should 
be undertaken. A comparison of the regressions in Life History Section II (Table 2.12) for gutted 
weight and whole weight would appear to suggest a lower percentage difference between gutted 
weight and whole weight at comparable sizes, perhaps as low as 2-5% rather than the 11% 
currently used for all snappers. However, at this time, there is not enough data to allow a direct 
comparison of gutted weight to whole weight and derive a suitable conversion factor and the 
differences suggested would be small and perhaps negligible for the stock assessment.  
 
Ultimately, if allocation between the various sectors of the fishery for mutton snapper and other 
reef fish are contemplated, conversion factors may become more of an issue. 
 
There were differences noted in the commercial fisheries landings data between the ALS system, 
the General Canvass data, and the FWC trip ticket data. These differences should be reconciled 
so that each system will provide comparable numbers where appropriate. 
 
 
Recreational Workgroup 

Biological sampling of recreational landings in Florida has been funded on the West Coast of 
Florida, including Monroe County, since 2000, but continues to remain unfunded on the East 
Coast of Florida. Improved biological data collections are essential for making use of the best 
stock assessment models currently available, and the Recreational Data Working Group 
recommends funding and implementation of biological data collections in the shore, private boat, 
and for-hire modes on the east coast of Florida. The Recreational Data Working Group 
recommends continued funding for discard data collection and improved data collections on 
depth and area fished in the Headboat At-Sea Survey in Florida. Data on discarded catch is 
particularly important for size and bag regulate species, such as mutton snapper. The Working 
Group also recommends better data collection for area and depth fished in the MRFSS. Depth 
and area fished are particularly important for calculating depth and area-dependent discard 
mortality rates for reef fish species, such as mutton snapper, that are found in progressively 
deeper habitats throughout their life history. 
 
Indices Workgroup 

GENERAL recommendations:  Explore night fish data! No data taken at night by anyone! 
 

Assessment Workshop Research Recommendations 
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Life History 

The maturity analysis used in this assessment was based on only 32 fish. A study should be 
designed to collect mutton snapper for age and gonad samples at spawning sites during the 
spawning season. This would entail a multi-year study to identify the diurnal usage patterns at 
spawning sites during year and to collect gonad samples for histological examination. To 
maintain quality and ensure consistency among readers, a set of training histological slides 
should be developed. 

 

Dependent Data Collections 

It is essential that adequate numbers of aging structures be collected from all sectors of the 
fishery from all regions. A weakness of the assessment was the paucity of age samples in the 
1980s and early 1990s. 

Review Workshop Research Recommendations 
The Review Panel replied to Term of Reference 9. 
 

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 DW and AW made numerous recommendations regarding further research that might 
improve future assessments of mutton snapper. The review panel supports those 
recommendations, and in particular endorses the following: 
 

• Collection of specimens for maturity analysis. After selection criteria had been 
applied to select an appropriate subset of potential samples, only 32 specimens 
were available to estimate the maturation schedule for the current assessment, 

 
• Continued monitoring of discards in the commercial and recreational (headboat) 

fisheries to estimate magnitude and size frequency of discards is endorsed. 
 

• Continuation of the various fishery independent surveys was recommended by the 
DW. The panel endorses this recommendation, but notes that the current surveys 
generally encompass only a portion of the habitats and regions of the mutton 
snapper stock, which may limit their utility for stock assessment. A fishery 
independent survey that encompasses the range of the stock would have greater 
value for stock assessment than a multitude of surveys that each are limited in 
geographic range. 
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The review panel noted the limited flexibility of the age-structured model (ASAP) used for the 
mutton snapper assessment and recommends that a more flexible age-based model be used in 
future assessments. Particular functionality that was missing from the ASAP model includes: 
ability to model both asymptotic and dome-shaped selectivity; ability to fit length frequency data 
directly; ability to fit longer time series of data; and, ability to initialize the population assuming 
a constant historical exploitation rate. The RP encouraged the continued development of ASAP 
as it provides an accessible software platform that can be used by a wide range of users.
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SEDAR 16: South Atlantic and Gulf Of Mexico King Mackerel 
 

Data Workshop Research Recommendations 

Life History Working Group 
1) Examine population connectivity throughout the Gulf and S. Atlantic using otolith elemental 
and stable isotope signatures of age-0 fish as natural tags of various regions.  Otolith signatures 
of juvenile king mackerel collected in various resource surveys should first be examined to 
determine if population- or region-specific differences exist in otolith signatures, although 
success seems likely given the degree of classification success seen in adult mackerel whose 
otolith chemical signatures are integrated over several years of life, thus adding greater variance 
to their signatures.  Once signatures are determined, the chemistry of adult cores could be 
sampled to examine interregional mixing between purported migratory groups (populations) in 
the Atlantic, eastern Gulf, western Gulf, and even Mexico.   

2) Investigate and quantify mixing between eastern Gulf and western Gulf populations. The 
magnitude of the Mexican landings in comparison to U.S. landings from the GOM unit indicate 
clarification of this issue should be a priority for future assessments (see SEDAR16-DW-31). 

3) Investigate / estimate the vulnerability of western Gulf fish to overfished Mexican fisheries in 
winter (Chavez and Arreguin-Sanchez 1995). 

4) Conduct studies and monitoring that will allow estimation of natural mortality. 

5) Review sampling procedures for age, length, and weight of king mackerel for both 
commercial and recreational fisheries to identify possible sampling biases. 

6) Determine the impact of the quota sampling methodology, typically used for king mackerel in 
the TIP program, on growth parameter and age composition estimates; and explore 
methodologies for removing this potential bias. 

7) Investigate the feasibility of switching from the current quota sampling design to random 
sampling of major strata. 

8) Establish uniform, clear, consistent age and size sampling protocols. 

9) Continue holding ageing workshops and training to standardize techniques and increase the 
ageing precision among laboratories. 

10) Increase age sampling in South Carolina and Georgia and length sampling north of Florida in 
the Atlantic. 
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11) Increase sampling effort in the western Gulf (Louisiana, Texas, and Mexico) for otoliths and 
lengths of landed catch.  Currently, there are very few samples being collected for this important 
component of the fishery, thus there are few data to parameterize the king mackerel population 
and fishery in the western Gulf. 

12) Try to recover and include age and size data from Collins et al. (1989) Atlantic age and 
growth study in the next stock assessment of Atlantic king mackerel. 

13) For the sake of standardization, request the Texas Parks and Wildlife Department to measure 
fork length on king mackerel in the future. 

14) Establish clear priorities for added reproductive information as expanded work would 
involve considerable costs for a long-term sampling program. 

15) If made a priority, more precisely determine 1) the extent of hydration that can be 
determined via routine observations in the field and 2) the timing of this phase relative to final 
oocyte maturation and spawning and 3) calibration of the degeneration of post-ovulatory 
follicles. This is needed to account for and correct a likely bias in spawning frequency estimates. 

16) If made a priority, design and implement a reproductive sampling program (in concert with 
age sampling) on an annual basis that expands and intensifies spatial and temporal coverage 
(particularly adding the western Gulf of Mexico). A goal would be to provide annual estimates of 
spawning frequency. This would include regular training of port agents and scientific observers 
in macroscopic methods and additionally include a quality control component of random sub-
sampling for histological comparisons. 

 

Commercial Statistics Working Group 
Consistent and sufficient levels of observers are needed aboard shrimp vessels in both the Gulf 
of Mexico and the South Atlantic. The South Atlantic shrimp fishery has been woefully under 
sampled. 

The Mackerel Stock Assessment Panel reports should be reviewed for information on the 
Mexican fishery. 

Cooperative research with Mexican scientists is needed to understand the relationships between 
king mackerel exploited in Mexican and U. S. waters. Additionally participation of Mexican 
scientists is needed in the assessment process (both accumulation and interpretation of data as 
well as assessment) to better understand the linkages and the Mexican fisheries. 

Recreational Statistics Working Group  
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There is a need to characterize and quantify tournament effort and catch.  It is recommended that 
tournaments be required to register and provide at least basic information (similar to that 
provided for the billfish survey).  This basic information should include all catch (including 
releases and kept fish, whether or not they are submitted for weighout).  The preferred approach 
would be to develop a program by which detailed trip information is collected from participating 
fishermen. 

Future recreational fishery surveys should collect information about tournament participation in 
both effort and intercept components.  These surveys should also include Texas fisheries in the 
geographic coverage, as the existing separate surveys are not comparable (which is problematic 
for the assessments).   

Observer surveys should collect information on the initial condition of released fish.  Research 
on post-release mortality should be encouraged.  The Headboat Observer program provides 
useful information and should be continued. 

Expand existing efforts to collect length-age samples to more completely cover the geographic 
range of the stocks. 

 

Indices Of Abundance Working Group  
The index working group recommends that: 

1) Fisheries Independent sampling efforts should continued and be expanded, with 
increased emphasis on created fisheries-independent surveys in the South Atlantic. 
 

2)  Current fisheries independent surveys sample mostly Ages 0 and 1. Programs should 
be developed or expanded to obtain fisheries independent abundance estimates for 
older king mackerel (Ages 2+) more commonly landed by the directed fisheries. 
These programs should not impact current fisheries-independent survey 
methodologies. 
 

3) An effort should be made to estimate changes in catchability. Previous SEDAR 
assessments of other species have used a linear increase in catchability. Assessment 
model results are likely to be sensitive to the functional shape and magnitude of the 
change in catchability. However, these functions are not well understood. 
 

4) Research into methods to directly accommodate regulatory changes (i.e. bag limits 
and trip limits) within index standardization procedures is greatly needed. A possible 
technique to address changes in bag/trip limits is the truncated negative binomial 
distribution. This technique will be examined in the future to determine its 
applicability to fisheries dependent indices of abundance. 
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5) Research to incorporate environmental variables into CPUE indices is also of 
potential importance. 

 

Assessment Workshop Research Recommendations 

1. Increase observer coverage in the South Atlantic shrimp fishery to get a more accurate 
representation of king mackerel discard rates.   

2. Increase commercial sampling of king mackerel in North Carolina, especially for the gill 
net fishery in the northeast region. 

3. Determine whether separate stocks exist in the eastern and western portions of the GOM.   

4. Determine the relationship of king mackerel off the coast of Mexico with U.S. king 
mackerel stocks.  Given the magnitude of king mackerel landings off the coast of 
Mexico, this could have a large impact on the Gulf of Mexico king mackerel fishery in 
US waters.  It could also provide a more complete evaluation of parameters such as stock 
size, for some or all migratory groups.  Other fisheries may also be significant, such as 
any Cuban fisheries on the stocks. 

5. Obtain detailed commercial and recreational landings information, discard information, 
and biological samples (age, length, weight, sex, fecundity, etc.) from king mackerel off 
the coast of Mexico if US king mackerel stocks are found to intermix with Mexican 
stocks. 

6. Continue or begin research programs that conduct tagging studies, otolith microchemistry 
and shape analysis studies, and gather microsatellite genetic marker data to determine 
mixing rates of king mackerel off of south Florida during the winter months.  A longer 
time series documenting stock composition data in the mixing zone is needed to increase 
the accuracy of the SS3 model.   

7. Continued evaluation of tag data, ongoing otolith microchemistry and shape analysis 
studies, and microsatellite genetic marker data to improve estimation of stock structure 
and mixing proportions. 

8. Investigate a method for correcting the reporting bias associated with the commercial 
logbook index for the South Atlantic. 

9. Improve the SS3 model so that it allows for uncertainty in the landings and does not 
require that estimated landings match the input landings data exactly (e.g., incorporate 
CV estimates from MRFSS landings), the Hessian can be inverted, estimates of 
uncertainty can be provided, and stock-specific management benchmarks can be 
produced. 
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10. Investigate differences in total headrope lengths of nets, along with other possible 
estimates of fishing power per vessel, in the function used to estimate shrimp bycatch and 
consider these in the GLM analysis. 

Review Panel Research Recommendations 

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.  

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).   
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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. 

The SEDAR Steering Committee should investigate the methodology currently used by the 
National Hurricane Center to develop consensus forecast models from varied different forecast 
models to determine if a similar approach is suitable for in improving estimates of stock status 
and medium term management forecasts with more realistic estimates of uncertainty than can be 
gained from an examination of internal variability within a single model. 

 

Comments Received Regarding 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, 
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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. 

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 
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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 
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SEDAR 17: South Atlantic Spanish mackerel and Vermilion Snapper  

South Atlantic Spanish Mackerel 

 Data Workshop  
 Recommendations of the Life History Work Group  

1.   Ages provided for future assessments should be advanced when appropriate (i.e., during 
months when annuli are being formed) so fish can be assigned to the correct year class. If 
advanced ages cannot be provided, data should include assessment of otolith edge type. 
Classification schemes for edge type and quality of the otolith/section have been 
developed by the MARMAP program at SCDNR and are currently used by MARMAP 
and NMFS Beaufort. 

2.  Conduct inter-lab comparisons of age readings from test sets of otoliths in preparation for 
any future stock assessments. 

3.  Obtain adequate data to determine gutted to whole weight relationships. 

4.  Investigate the discard mortality of Spanish mackerel in the commercial and recreational 
trolling fishery, commercial gillnet fishery, and the shrimp trawl fishery. 

5.  To ensure more accurate estimates of t0, increase efforts to collect age 0 specimens for 
use in estimating von Bertalanffy (VB) growth parameters. 

 

 Recommendations of the Commercial Work Group  

1. Need observer coverage for the fisheries for Spanish mackerel (gillnets, castnets 

2. (FL), handlines, poundnets and shrimp trawls for bycatch): 
– 5-10% allocated by strata within states 
– possible to use exemption to bring in everything with no sale 
– get maximum information from fish 

3. Expand TIP sampling to better cover all statistical strata 
– Predominantly from Florida and by gillnet & castnet gears 
– In that sense, we have decent coverage for lengths 

4. Trade off with lengths versus ages, need for more ages (i.e.,hard parts) 

5. Need to address issue of fish retained for bait (undersized) or used for food by crew.(how 
to capture in landings) 
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Recommendations of the Recreational Work Group  

There was insufficient time for this topic to be addressed by the workgroup during the data 
workshop. 

Recommendations of the Indices Work Group  

1. Expand existing fishery independent sampling and/or develop new fishery independent 
sampling of the Spanish mackerel population off the southeastern U.S. 

 Two ideas discussed were the following: 
•  Collect age samples from SEAMAP 
•  Fishery independent sampling of adults 

2. Investigate whether catchability varies as a function of fish density and/or environmental 
conditions. 

3. Investigate how temporal changes in migratory patterns may influence indices of abundance 
(for fishery dependent and fishery independent indices). 

4. Investigate the possibility of using models that allow catchability to follow a random walk. 

 

Assessment Workshop  
Recommendations of the Assessment Panel 

 Comprehensive Data and Assessment Archive: A goal of the SEDAR process, as stated 
in several workshop Terms of Reference, is to properly document all aspects of the data 
employed in the assessments, the assessments themselves, and the peer review of assessment 
details and results. While the various workshop reports and data workbooks compile much of the 
information, concern has been expressed that a full compilation of data manipulations, and 
programs used to generate the final data used in the assessment is not available following a 
SEDAR cycle. The concept of a SEDAR Comprehensive Data and Assessment Workshops 
Archive was proposed by the SEDAR 17 Data Compiler during preparations for the DW. 
Though the idea was not advanced from the DW as a formal recommendation it was generally 
taken favorably. An archive could serve as: a single reference for anyone wishing to dig deeper 
into how data were processed, a reference for future assessments, a backup of final data 
processing programs or spreadsheets for those who develop them, and continuity in cases of 
personnel changes for future assessments and updates. When discussed at the AW it was 
recognized implementation of an archive could have benefits and costs, but that it would require 
more attention than SEDAR 17 AW participants could give it, and all SEDAR cooperators were 
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not present. The AW recommends that a SEDAR-wide workgroup be convened to identify the 
pros and cons of a Comprehensive Data and Assessment Archive for each future SEDAR. 

 Independent Expert on Assessment Panel: The assessment panel recommends that for 
future SEDAR assessment workshops, a scientist experienced in assessment methods and 
modeling (such as a CIE reviewer, or a NMFS or state person from outside the region) be 
provided as a workshop panelist.  An independent expert can participate in discussing technical 
details of the methods used for SEDAR assessments, and assist in decisions related to model 
configuration during the workshop. In particular, the analysts believe that an independent analyst 
could contribute fresh information to improve the assessments. 

 Review and Qualification of Historic Recreational Angler Survey Reports: Pre-MRFSS 
catch and related effort data from south Atlantic recreational fisheries are very scarce, but are 
considered valuable to stock assessments, where available. Two reports of the U. S. Fish and 
Wildlife Service (SEDAR 17-RD13 and SEDAR 17-RD14) and one of the NMFS (SEDAR 17-
RD15) characterize south Atlantic salt-water angling effort and success based on recall surveys 
conducted in 1960, 1965, and 1970, respectively. These references have been viewed in various 
ways in previous stock assessments performed through the SEDAR process. In SEDAR 2 for 
South Atlantic black sea bass, these data were not used explicitly in the age-structured modeling, 
however, with assumptions, were used to extend the time frame for application of the production 
modeling approach. In SEDAR 15 for South Atlantic red snapper these data were employed by 
the assessment panel at face value for the three survey years and to interpolate recreational 
landings before, between, and after survey years. In SEDAR 15 for South Atlantic greater 
amberjack the review panel agreed with the assessment panel that the survey estimates of 
recreational landings of “jacks” not be included in the assessment due in part to species 
identification concerns. For the present assessment the assessment panel has employed the 
survey data for both stocks under assessment, but considers recall bias on the part of persons 
surveyed to be a significant factor. Thus they chose to reduce the weight of the estimates in its 
base runs and explore the effect on the model through sensitivity runs. 

 A guiding principal of the SEDAR process is consistency in the identification and 
utilization of data that characterize fishery stocks under assessment and the fisheries that affect 
the stocks. Because the three pre-MRFSS saltwater angling survey reports have proven of value, 
and likely will be referenced in future stock assessments, the AW recommends they be reviewed 
by a group of fishery professionals. The group should include persons knowledgeable in survey 
design, data collection, and application of survey data to fishery stock assessments. The group’s 
function would be to qualify the three surveys, and others which the group may identify, and 
provide guidelines that further consistency in their utilization in future stock assessment 
conducted under the SEDAR process. The review of these reports could be coupled with a 
review and qualification of commercial and other data to standardize their use in stock 
assessments, as recommended in the SEDAR 17 data workshop reports. 
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 Avoid Brief Workshop Interims: The panel made a recommendation against scheduling 
abbreviated SEDAR stock assessments. AW participants felt that an abbreviated schedule could 
compromise the quality of the assessment. 

 

 Review Workshop  
Research Recommendations of the Review Panel 

 In its review of DW research recommendations the RW noted the recommendation to 
increase samples should be accompanied by information on the methodology to determine 
adequate sample sizes for both length frequency and age samples.  Some recommendations for 
future research related to indicators of population abundance were outlined; however, for those 
to be useful, a clear statement of the problem, research objectives, methodology and 
identification of groups and/or projects that could undertake such research should be specified.  
The RW noted that the DW provided useful recommendations regarding life history, 
commercial, and indices.  However, some of these recommendations need to be more specific 
and deadlines and personnel assignments identified.  The need of a fishery independent index of 
the adult population was mentioned but ways forward were not spelled clearly enough.  

 In its review of pre-AW changes in data, the RW noted estimation of shrimp bycatch data 
resulted in a highly variable time-series, which was not fully justified.  Lack of consistency with 
historical data requires clarification.  Better documentation of the shrimp bycatch estimation 
procedure would be useful.  Pre-MRFSS catch estimates are not available, and data for the 
period 1950 – 1980 was extrapolated from 3 data points, which raised some concern.  Research 
into estimating historical recreational catch should continue. 

 As to estimation of uncertainty in the SCA model, the RW states research into better 
methods to include the uncertainty in landings history is recommended.  

 

 

 

 

South Atlantic Vermilion Snapper 

Data Workshop  
Recommendations of the Life History Work Group  

1.   Ages provided for future assessments should be advanced when appropriate (i.e., during 
months when annuli are being formed) so fish can be assigned to the correct year class. If 
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advanced ages cannot be provided, data should include assessment of otolith edge type. 
Classification schemes for edge type and quality of the otolith/section have been developed 
by the MARMAP program at SCDNR and are currently used by MARMAP and NMFS 
Beaufort. 
 
2.  Conduct inter-lab comparisons of age readings from test sets of otoliths in preparation for 

any future stock assessments. 
 
3.  Obtain adequate data to determine gutted to whole weight relationships. 
 
4.  To ensure more accurate estimates of t0, increase efforts to collect age 0 specimens for 

use in estimating von Bertalanffy (VB) growth parameters. 

 

Recommendations of the Commercial Work Group  

1. Expand TIP sampling to better cover all statistical strata 
– Predominantly from Florida and by gillnet & castnet gears 
– In that sense, we have decent coverage for lengths 

 
2. Trade off with lengths versus ages, need for more ages (i.e.,hard parts) 

 
3. Need to address issue of fish retained for bait (undersized) or used for food by crew.(how 

to capture in landings) 
 

Recommendations of the Recreational Work Group  

There was insufficient time for this topic to be addressed by the workgroup during the data 
workshop. 

 
Recommendations of the Indices Work Group  

1. Investigate whether catchability varies as a function of fish density and/or environmental 
conditions. 

 
2. Investigate how temporal changes in migratory patterns may influence indices of 

abundance (for fishery dependent and fishery independent indices). 
 
3. Investigate the possibility of using models that allow catchability to follow a random walk. 
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Assessment Workshop  
 Comprehensive Data and Assessment Archive: A goal of the SEDAR process, as stated in 
several workshop Terms of Reference, is to properly document all aspects of the data employed 
in the assessments, the assessments themselves, and the peer review of assessment details and 
results. While the various workshop reports and data workbooks compile much of the 
information, concern has been expressed that a full compilation of data manipulations, and 
programs used to generate the final data used in the assessment is not available following a 
SEDAR cycle. The concept of a SEDAR Comprehensive Data and Assessment Workshops 
Archive was proposed by the SEDAR 17 Data Compiler during preparations for the DW. 
Though the idea was not advanced from the DW as a formal recommendation it was generally 
taken favorably. An archive could serve as: a single reference for anyone wishing to dig 
deeper into how data were processed, a reference for future assessments, a backup of final data 
processing programs or spreadsheets for those who develop them, and continuity in cases of 
personnel changes for future assessments and updates. When discussed at the AW it was 
recognized implementation of an archive could have benefits and costs, but that it would require 
more attention than SEDAR 17 AW participants could give it, and all SEDAR cooperators were 
not present. The AW recommends that a SEDAR-wide workgroup be convened to identify the 
pros and cons of a Comprehensive Data and Assessment Archive for each future SEDAR. 
 
 Independent Expert on Assessment Panel: The assessment panel recommends that for future 
SEDAR assessment workshops, a scientist experienced in assessment methods and modeling 
(such as a CIE reviewer, or a NMFS or state person from outside the region) be provided as a 
workshop panelist.  An independent expert can participate in discussing technical details of the 
methods used for SEDAR assessments, and assist in decisions related to model configuration 
during the workshop. In particular, 
the analysts believe that an independent analyst could contribute fresh information to improve 
the assessments. 
 
 Review and Qualification of Historic Recreational Angler Survey Reports: Pre-MRFSS catch 
and related effort data from south Atlantic recreational fisheries are very scarce, but are 
considered valuable to stock assessments, where available. Two reports of the U. S. Fish and 
Wildlife Service (SEDAR 17-RD13 and SEDAR 17-RD14) and one of the NMFS (SEDAR 17-
RD15) characterize south Atlantic salt-water angling effort and success based on recall surveys 
conducted in 1960, 1965, and 1970, respectively. These references have been viewed in various 
ways in previous stock assessments performed through the SEDAR process. In SEDAR 2 for 
South Atlantic black sea bass, these data were not used explicitly in the age-structured modeling, 
however, with assumptions, were used to extend the time frame for application of the production 
modeling approach. In SEDAR 15 for South Atlantic red snapper these data were employed by 
the assessment panel at face value for the three survey years and to interpolate recreational 
landings before, between, and after survey years. In SEDAR 15 for South Atlantic greater 
amberjack the review panel agreed with the assessment panel that the survey estimates of 
recreational landings of “jacks” not be included in the assessment due in part to species 
identification concerns. For the present assessment the assessment panel has employed the 
survey data for both stocks under assessment, but considers recall bias on the part of persons 
surveyed to be a significant factor. Thus they chose to reduce the weight of the estimates in its 
base runs and explore the effect on the model through sensitivity runs. 
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 A guiding principal of the SEDAR process is consistency in the identification and utilization 
of data that characterize fishery stocks under assessment and the fisheries that affect the stocks. 
Because the three pre-MRFSS saltwater angling survey reports have proven of value, and likely 
will be referenced in future stock assessments, the AW recommends they be reviewed by a group 
of fishery professionals. The group should include persons knowledgeable in survey design, data 
collection, and application of survey data to fishery stock assessments. The group’s function 
would be to qualify the three surveys, and others which the group may identify, and provide 
guidelines that further consistency in their utilization in future stock assessment conducted under 
the SEDAR process. The review of these reports could be coupled with a review and 
qualification of commercial and other data to standardize their use in stock assessments, as 
recommended in the SEDAR 17 data workshop reports. 
 
Avoid Brief Workshop Interims: The panel made a recommendation against scheduling 
abbreviated SEDAR stock assessments. AW participants felt that an abbreviated schedule could 
compromise the quality of the assessment. 
 

Review Workshop  
Research Recommendations of the Review Panel 

 The numerous research recommendations from the DW and AW were not explicitly discussed 
at the RW.  Individual panelists reviewed the recommendations and were in broad agreement 
with the suggestions.  However, there is a clear need for the recommendations to be prioritized. 
Also, the Panel recommended that a proper statistical framework be used for the catch-at-age 
models.  This would allow alternative parameterizations to be evaluated in terms of AIC or some 
other statistical criteria, and the calculation of standardized residuals (which allows the 
appropriateness of relative data weightings to be judged). 

 The AW base model estimates that over-fishing is occurring and that stock size is close to the 
over-fished threshold.  This suggests that the next assessment should be sooner than the normal 
timeframe for assessment updates.
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SEDAR 18: ASMFC Red Drum 

Data workshop 
Recommendations of the Life History Work Group 

The ASMFC-approved multi-state sampling program of adult Atlantic red drum from Florida to 
Virginia represents a unique opportunity to obtain critical comprehensive data.  Specifically 
relevant to the genetic population structure evaluation is the concurrent aging of the fish which 
will allow for the determination if any detected genetic structure is the result of differential age 
composition of the reproductive stock, particularly in light of the proposed temporal genetic 
heterogeneity (Chapman et al. 2002) and suspected age structure differences from the GoM.  The 
combined age-specific life history and genetic knowledge will allow for greater interpretive 
capabilities of the genetic data as well as provide the needed life history information necessary 
for an accurate estimate of effective population sizes for Atlantic red drum. 

Updated maturity schedules and fecundity information for adult Atlantic red drum from Florida 
to Virginia is lacking.  Just as there are suspected age structure differences between the Atlantic 
and GoM stocks, maturity schedules and fecundity estimates are also suspected to be different in 
the Atlantic stock.  

Further study is needed to determine discard mortality estimates for the Atlantic coast, both for 
recreational and commercial gears.  Additionally, discard estimates should examine the impact of 
slot-size limit management and explore regulatory discard impacts due to high-grading. 

Dedicated northern and southern region larval and juvenile recruitment indices, as well as a 
Virginia adult recruitment index are recommended to provide more informative trends for future 
assessment processes. 

Continued cooperation between state ageing labs, such as the October 2008 red drum ageing 
workshop, to provide consistent age verification between labs.  Additionally, otolith 
microchemistry should be approached to look at state differences between regions for stock 
differentiation.   

Identification of juvenile and adult habitat requirements and loss rates would provide more 
informative information for future management planning  

Recommendations of the Commercial Work Group 

• Continued and expanded observer coverage for the NC and VA gill net fisheries (5-10% 
coverage). 

• Expand observer coverage to include other gears of concern (i.e. haul seine, pound net, 
trawls). 
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•  Expand biostatistical sampling (ages and lengths) to better cover all statistical strata 
(gears/states - principally NC and VA) – more ages proportional to lengths, preferably 
otoliths. 

Recommendations of the Recreational Work Group 

Review of Historical Data: Have experts in survey design and implementation review historical 
data. 

Marine Recreational Information Program (MRIP): The recreational statistics workgroup 
supports ongoing efforts to improve recreational and for-hire data collection through the Marine 
Recreational Information Program (MRIP). 

Volunteer Logbook: We support inclusion of volunteer logbook data for length. 

Recommendations of the Indices Work Group 

Adult sampling with the goal of small population estimates or density estimates through tag-
recapture methods to evaluate trends in abundance over time.  Secondarily, this would help with 
delineate the stock distribution and mixing rates.  

Suggests a workshop on adaptive sampling techniques as applied to wildlife populations as well 
as other techniques that can be applied to aggregated species. 

Encourage that states continue on with current surveys, and with current methodologies.  If 
sampling methodologies change, the workgroup suggests some consistency exist between the 
original and new methodologies.  

Age structure established for surveys internally rather through external age-length keys.  

 

Assessment workshop 
The assessment panel reviewed the research recommendations from the data workshop report.  
Additional research recommendations developed at the Assessment Workshop are: 

• Determine batch fecundity estimates of red drum. 

• Conduct experiments using logbooks etc. to develop estimates of the B2 catch in both the 
North and South regions. 

• Further identify the selectivity of age classes of the B2 catch in both regions. 

• Determine if existing and historic recreational tagging programs can be used to evaluate 
better B2 selectivities. 

 

Review workshop 
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In reply to RW Term of Reference 8 the Review Panel reviewed the research recommendation of 
the Data Workshop and the Assessment Workshop and provided research recommendations of 
its own. 

Review of Data Workshop Recommendations 

Life History Workgroup 

The ASMFC-approved multi-state sampling program of adult Atlantic red drum from 
Florida to Virginia 

The Review Panel considers this project low priority for leading to improvements to the 
assessment of red drum stock status. The Review Panel considers that further investigation into 
population structure is important. However, genetic analyses are only one of the tools available 
to address this question and may be of limited utility if there are low levels of gene flow among 
populations or if population divergence has been recent. It was not clear to the Review Panel 
how knowledge of the effective population size would be expected to improve the assessment.  

Updated adult maturity schedules and fecundity information from Florida to Virginia 

The Review Panel supports research to better characterize maturity schedules of red drum for the 
northern and southern stocks, given the observed differences in growth in these resources. This 
study would require a specially designed sampling plan given the potential bias due to age- and 
possible maturity-dependent processes. 

Further study to determine discard mortality estimates for recreational and commercial 
gears; impact of slot-size limit management; regulatory discard impacts due to high-
grading 

The Review Panel recommends the establishment of programs to provide on-going estimates of 
commercial discard and recreational live release mortality using appropriate statistical methods. 
While specifically targeted studies are useful, it is through time series of these data that patterns 
emerge and insight is gained on both mortality rates and influential processes. 

Dedicated northern and southern region larval and juvenile recruitment indices; Virginia 
adult recruitment index 

The Review Panel does not support the establishment of larval surveys to provide indices of 
spawning biomass. Larval surveys can only provide general indications of spawning biomass. 
There are more direct sampling approaches to assess spawning biomass. Further, the Review 
Panel recommends evaluation of the broader survey program needs (see section 2.1.8.3). 

Continued cooperation between state ageing labs to provide consistent age verification; 
otolith microchemistry should be approached for stock differentiation 

On-going cooperation between state ageing labs should be standard best practice; the Review 
Panel notes its concern if this is not occurring. It is thus highly supportive of this 
recommendation. 
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In relation to the recommendation on otolith microchemistry, the Review Panel considers that 
this project would be of value if the life stage linkage between estuarine and offshore red drum 
were incorporated into the study. There is uncertainty on the origins of offshore adult red drum 
in relation to the early life history stages in the estuarine habitat which could be resolved by this 
study. 

Identification of juvenile and adult habitat requirements and loss rates 

As this recommendation does not directly pertain to improvements in the stock assessment but 
rather to management, the Review Panel defers comment. 

Commercial Work Group  

Continued and expanded observer coverage for the NC and VA gill net fisheries (5-10% 
coverage) 

The Review Panel notes that observer coverage in the NC fishery during 2004-06 was adequate 
but didn’t provide an indication of annual variability in discard rates. The Panel thus supports 
expanded observer coverage in State and Federal fisheries as appropriate to allow better on-
going characterization of discards in directed and non-directed fisheries. As noted earlier, while 
specifically targeted studies are useful, it is through time series of these data that patterns emerge 
and insight is gained on both mortality rates and influential processes. Specifically, it is 
important that this program identify the main factors that cause both high vulnerability of red 
drum to fishing gear (e.g. salinity, temperature) and high post – release mortality (e.g. hook 
type). 

Expand observer coverage to include other gears of concern (i.e. haul seine, pound net, 
trawls) 

As with the previous recommendation, the Review Panel supports expanded observer coverage 
in State and Federal fisheries as appropriate to allow better on-going characterization of discards 
in directed and non-directed fisheries. 

Expand biostatistical sampling (ages and lengths) to better cover all statistical strata 
(gears/states - principally NC and VA) – more ages proportional to lengths, preferably 
otoliths 

The Review Panel recommends that this project only be undertaken based upon a statistical 
analysis which would specify the details of a sampling program required to comprehensively 
characterize the age/size composition of removals. 

Recreational Work Group  

Have experts in survey design and implementation review historical data 

Sampling design is fundamental to any survey activity but it is unclear what is being proposed. 
Thus, the Review Panel cannot comment on this recommendation. 
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Improve recreational and for-hire data collection through the Marine Recreational 
Information Program (MRIP) 

The Review Panel supports this recommendation to the degree that it informs the stock 
assessment of red drum. 

Inclusion of volunteer logbook data for length 

The Review Panel supports this recommendation to the degree it informs stock assessment of red 
drum. Further, the statistical methods used to analyze the collected data require careful 
consideration given that there does not currently appear to be an experimental design for the 
volunteer program.  

Indices Work Group  

Adult sampling with the goal of small population estimates or density estimates through 
tag-recapture methods to evaluate trends in abundance over time.  Secondarily, this would 
help delineate stock distribution and mixing rates. 

This recommendation is unclear. Thus, the Review Panel cannot comment. 

Workshop on adaptive sampling techniques as applied to wildlife populations and other 
techniques that can be applied to aggregated species. 

See the Review Panel’s recommendation on surveys (RW Report Section 2.1.8.3). There, the 
need for the study of the broader survey program needs is identified.  

Encourage States continue current surveys with current methodologies.  If sampling 
methodologies change, maintain consistency between original and new methodologies.  

As with the previous recommendation, see the Review Panel’s recommendation on surveys (RW 
Report Section 2.1.8.3). There, the need for the study of the broader survey program needs is 
identified.  

Age structure established for surveys internally rather through external age-length keys 

Best practice is that survey-specific age/length keys are developed and applied to that survey’s 
size frequency information to provide age-based estimates of abundance. Thus, the Review Panel 
endorses this recommendation. 

Recommendations of Assessment Workshop (1 – 5 June 2009) 

Determine batch fecundity estimates of red drum 

The Review Panel does not support this recommendation as it will not significantly improve the 
red drum stock assessments. While more precise estimates of fecundity could be provided, it is 
unclear how these would be used given the uncertainties in the estimation of age 4+ female 
abundance. 
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Conduct experiments using logbooks etc. to develop estimates of the B2 catch in both the 
North and South regions 

See the Review Panel’s response to the Data Workshop’s recommendation on volunteer logbook 
data (section 2.1.8.1), where the need for careful consideration of the statistical analyses to be 
employed on these datasets was noted. 

Further identify selectivity of age classes of the B2 catch in both regions 

Assuming that adequate size frequency information is collected for the B2 catch, the Review 
Panel supports explorations of assessment model formulations that fit modeled size frequencies 
to the observations (see section 2.1.8.3). 

Determine if existing and historic recreational tagging programs can be used to evaluate 
better B2 selectivities 

See previous recommendation. 

Recommendations of Review Workshop 

Needs of Current Assessments 

The Review Panel considered the needs of the two red drum assessments that were additional to 
those noted in the Data and Assessment workshops. These covered issues spanning input data, 
assessment model and benchmarks. 

Current Surveys 

The Review Panel recommends study of the broader survey program to better identify gaps in 
current activities and potential expansion / refocusing of current surveys. At present, it is difficult 
to discern where improvements to the overall survey program could be made. This study could 
be undertaken through simulation work to evaluate how proposed new survey activities would 
better inform stock assessment and management. 

Adult Survey 

The Review Panel notes the gap in synoptic indices of adult abundance and age composition 
which are critical to improvements in the red drum stock assessments. It recommends that a 
survey to provide indices of abundance for ages 4 and older be established but in the context of 
the previous recommendation. During the Review Workshop, mention was made of apparent 
gaps in the size frequencies (i.e., red drum present in these distributions at smaller sizes and 
again at larger sizes but with few observations in between). The Review Panel recommends 
development of testable hypotheses on the biological basis of this apparent missing size 
frequency information. Survey activity could then be designed to challenge these hypotheses. 

Existing Tagging Data 

The Review Panel recommends that a comprehensive analysis of existing tagging data for use in 
the assessment models be undertaken and, based upon this, there be consideration of additional 
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tagging activities (based upon a statistical design for both the northern and southern stocks to 
provide age-based estimates of population abundance and fishing mortality). This activity could 
also provide estimates of movement which can confound estimation of stock parameters. It 
would be worthwhile to consider State- Space methods as has been recently employed to 
estimate fishing mortality and migration rates of some New England groundfish stocks (Miller 
and Andersen, 2008).  

Tagging Data Model Integration 

Further on the tagging data, the Review Panel strongly recommends integration of the tagging 
analysis into the assessment models, thereby ensuring that parameters and error estimates 
derived in the model are appropriately treated throughout the analysis. This would ensure that the 
tagging data are appropriately weighted in the assessment model and are not afforded undue 
weighting compared to other information. 

Data Set Weighting 

The Review Panel recommends exploration of iterative re-weighting to better define weightings 
for the contribution of each data set. The contribution of the survey indices to the negative log-
likelihood calculated by the assessment model should be modified to allow for both the variance 
associated with sampling, i.e. related to the CVs calculated for the surveys, and an additional 
variance component due to “fluctuations in ... the fraction of the population present in the sites 
being surveyed” (Punt et al., 2002). An example is presented by DeOliveira et al. (2007), who 
cite Butterworth et al. (1993).  Essentially, the inclusion of this additional variance provides an 
iterative re-weighting of the survey indices and avoids the need for including an arbitrary, 
subjective, external weighting, such as that currently employed in the assessment model. A 
similar approach may need to be adopted for other components of the objective function if the 
observations are derived from samples that are not fully representative. 

Proportion-at-Age Sample Size 

The effective sample size that is currently employed when calculating the negative log-likelihood 
of the proportion-at-age data, i.e., the square root of the number of fish in the age-length key for 
the year or two if no age-length key was available for the year, should be compared with the 
value that is currently calculated in the ADMB implementation of the model using the method 
described by McAllister and Ianelli (1997, Appendix 2, Equation 2.5). Such a comparison might 
indicate whether the effective sample size currently used is appropriate. 

Size Frequency 

The Review Panel recommends exploration of assessment model formulations that fit modeled 
size frequencies, based upon age-based population dynamics to the size frequency observations. 
This would facilitate use of size frequency data when data for age / length keys are too sparse to 
reliably derive age composition. 

Effects of Age 4+ Abundance Constraints 
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The Review Panel recommends exploration of imposing constraints on the size of the age 4+ 
abundance to determine whether or not model fits are improved. 

Effects of Data Inconsistency on Uncertainty 

Possible inconsistencies among the various data sets that contribute to the objective function of 
the assessment model should be explored by plotting the likelihood profiles for each component 
across the ranges of feasible values for the parameters that represent the major axes of 
uncertainty.  By examining the resulting plots, it is possible to identify the values of the 
parameters that minimize the negative log-likelihood of the different components, and thereby 
identify those parameters that most influence the values of the parameter estimates. Identification 
of inconsistencies among the data sets provides a focus for re-assessing the extent to which 
inconsistent data sets are representative of the variables that they are intended to measure. 

Confirmation of Convergence 

Convergence of the assessment models for the base, sensitivity and retrospective runs should be 
confirmed by “jittering” the initial parameter values and re-fitting the model a number of times, 
e.g. 100, then comparing the resulting parameter estimates and values of the objective function 
(e.g., Methot, 2007). Exploration of the consequences of “jittering” may also reveal whether the 
model converges to a region of parameter space in which the Hessian is positive definite, noting 
that, in several of the retrospective runs, the Hessian was found to be non-positive definite. 

Over-Parameterization 

Highly-correlated parameters indicate that the parameter estimates to which the model has 
converged are likely not to be unique, and that the model may be over-parameterized. In future 
stock assessments, the Review Panel recommends that the parameter correlation matrix should 
be explored. 

Fishing Mortality Estimates Based on Tagging Data 

The Review Panel recommends exploration of use of estimates of fishing mortality directly from 
the tagging data (i.e. northern stock) as the basis for stock assessment and guidance for fisheries 
management. Current stock assessments are undertaken every five years or so and involve the 
collection and synthesis of a wide array of data. The tagging program, as long as it is designed 
appropriately, can directly provide estimates of fishing mortality at a higher frequency than the 
current statistical catch-at-age (SCA) formulations. It also has the benefit of having wide fishery 
visibility and support. Through a simulation exercise, such as Management Strategy Evaluation 
(MSE), the efficacy of using the tagging-derived fishing mortality estimates between 
applications of the SCA assessment could be explored. The use of the tagging information 
directly to inform management decision rules could also be investigated. 

Recommend an appropriate interval for the next assessment 

Key issues which influence the appropriate interval until the next red drum assessments are 
significant advances on the research agenda and the nature of management actions. It is evident 
that until progress on many of the research recommendations outlined in this report is made, 
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future assessments will suffer many of the same uncertainties that have influenced the current 
assessments. It would be inappropriate to undertake assessments before the key ones are 
addressed. If management requires more immediate assessment input, then consideration should 
be given to more immediate addressing of the tagging-related recommendations as these may 
provide improvements in the relatively short-term. The last Review Panel recommendation on 
MSE-style simulations is of particular note in this regard. This approach would allow evaluation 
of the assessment approach (e.g. SCA, tagging analysis) in the context of the management tools 
in use.  

Under these conditions, it is likely that the next assessment should not be undertaken within at 
least five years.  
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SEDAR 19: South Atlantic and Gulf of Mexico Black Grouper and South 
Atlantic Red Grouper 

Data Workshop 

Life History Work Group 

• The DW LH WG recognized the value of continuing the age workshops and exchange of 
otoliths in preparation of SEDAR data workshops. This will be especially important for 
species that have been recognized as relatively difficult to age. 

• The DW LH WG also recognizes the value of similar workshops to discuss the 
interpretation of reproductive samples, and the possible exchange of histological sections 
between labs in preparation of SEDAR Data Workshops. This will be especially 
important for species that have been recognized as relatively difficult to stage. 

• Since fecundity information is only available from the GOM and does not include 
estimates for ages less than 5 years, the DW LH WG recommends initiating a study to 
estimate fecundity and further identify spawning locations for all age classes in both the 
GOM and Atlantic populations. 

• The data presented at the DW suggest a possible disjunct distribution in the Atlantic stock 
(NC-FL). The DW LH WG recommends a study to further investigate this by use of 
genetic, tagging, and other techniques. 

• Improved collection and collection strategy for hard parts, in particular from the 
recreational sector.   

• Increase of Fishery Independent data to include the entire area of red grouper distribution 
in the Atlantic. 

• Virtually no information on the life history and distribution of juvenile red grouper (i.e. 
ages 0-2) is available. The DW LH WG recommends a study to gather information on 
these early stages. 

Procedural recommendation: 

• The DW recommends that the report of the natural mortality workshop organized by 
NMFS (Seattle, WA, August 2009) be a made available to the DW LHW before the next 
SEDAR as a guide in the discussions concerning natural mortality. 

 

Commercial Work Group 

• Still need observer coverage for the snapper-grouper fishery  
– 5-10% allocated by strata within states  
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– get maximum information from fish  
 
• Expand TIP sampling to better cover all statistical strata  
– Predominantly by H&L gear  
– In that sense, we have decent coverage for lengths  
 
• Trade off with lengths versus ages, need for more ages (i.e., hard parts)  
• Workshop to resolve historical commercial landings for a suite of snapper-grouper species  
– Monroe County (SA-GoM division)  
– Historical species identification (mis-identification and unclassified) 
 

Recreational Work Group 

-Need more detailed information about where the fish are caught (depth, spatial, etc.) 

-More detailed information on recreational discards, such as hooking location, depth fished, etc. 
that are likely to impact discard mortality and discard size/age. 

- Additional information on sector (mode) differences. 

 

Measures of Abundance Work Group 

1. Expand fishery independent sampling to provide indices of abundance.  The DW Panel noted 
that this recommendation has been the first on the list for virtually all previous SEDAR’s in 
the south Atlantic. 

 
2. Examine variability in catchability 

- Environmental effects 
- Changes over time associated with increases in technology and potential changes in 

fishing practices.  This is of particular importance when considering fishery 
dependent indices. 

- Potential density-dependent changes in catchability.  This is of particular importance 
for schooling fishes. 

 
3. Conduct studies to examine how the behavior of fisherman changes over time and how these 

changes relate to factors such as gas prices and economic trends 
 
4. Consider optimal sample allocation for species of interest when designing surveys to increase 

sample sizes. 
 
5. Examine possible temporal changes in species assemblages.  Such changes could influence 

how the Stephens and MacCall method is applied when determining effective effort.  
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6. Continue to expand fishery dependent at-sea-observer surveys.  Such surveys collects discard 
information, which would provide for a more accurate index of abundance.  

 

Assessment Workshop 

1. Expanded fishery independent surveys of reef fishes in the Southeast, including red grouper, 
would greatly improve stock assessments.  

2. More information on age/length composition of discards from various fleets would improve 
stock assessment of reef fishes in the Southeast, including red grouper. 

3. More information on discard mortality rates would improve stock assessment of reef fishes in 
the Southeast, including red grouper. 

4. The apparent stock separation of red grouper deserves further consideration.  It may be 
desirable to develop appropriate spatial assessment models, if corresponding data 
requirements could be met.  It may be desirable to research methods of spatial management 
(whether or not the assessment is spatially explicit). 

5. More detailed spatial resolution of fishing effort would likely improve assessments. 

6. Information on historical landings of reef fishes in the Southeast could lead to improved 
understanding of stock productivity and dynamics of stock assemblages. 

7. Methods to characterize uncertainty in assessment results deserve further consideration.  For 
avoiding overfishing, characterizing uncertainty is more than an academic exercise, 
particularly when relying on probabilistic methods to set catch levels. 

8. Effects of new management measures (Amendment 16, seasonal closure) should be 
monitored. 

 

Review Workshop 

Members of the Data and Assessment workshops identified a number of shortcomings in the data 
available for red grouper, and the Review Panel (RP) felt that future research efforts should be 
focused on obtaining more precise estimates for parameters that displayed a strong potential 
effect and high uncertainty on the output of the assessment models.  This opinion was reinforced 
by the fact that red grouper are not abundant, nor do they represent substantial fisheries; hence 
data acquisition efforts are hampered by both low abundances and low availability of samples 
from fishery sources.  Many of the research recommendations have a reasonable biological basis, 
but a number are not directly linked to the assessment models used in the stock assessment.  The 
RP felt that future research should focus on discard mortality, especially from the recreational 
fishery, acquiring better fishery-independent abundance estimates, improved methods for 
estimating catch by recreational anglers, improved age and growth data, and efforts to quantify 
linkages (i.e., recruitment effects) between western Caribbean and US stocks of red grouper.  
Given that fecundity data are not currently used in the stock assessment models, nor are 
histological gonadal stages utilized other than to distinguish mature from immature specimens, 
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we suggest that these studies have lower priority than the research needs identified above.  
Studies directed towards identifying locations of spawning aggregations may be difficult to 
conduct for a species with low abundance, although such studies would be useful if spatially-
based fisheries closures were to be employed for red grouper.   

The RP recommends a strategic approach should be taken towards research for the snapper-
grouper complex.  The criteria which would be used to evaluate the strategy should be: 

• Efficiency: for example sampling for sex ratio, length, and age could cover a range of 
species simultaneously. 

• Impact: the resulting information should have clear implications for decision making.  
To achieve this, managers and scientists will both need to be involved in developing a strategic 
research plan. 

The RP recommends future research to determine which F metric behaves best under this 
management system. 
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SEDAR 20: South Atlantic Croaker and Menhaden Review 

Croaker 

Short-Term Research Priorities 
(for next benchmark assessment, in order of importance) 

1. Continue fisheries-independent surveys throughout the species range and subsample for 
individual weights and ages, particularly in the southern range. 

2. Encourage fishery-dependent biological sampling of Atlantic croaker from the southern 
region. Collect age samples from the recreational fishery when the length distribution of 
the recreational fishery samples is not adequately represented by the fisheries from which 
the age-length keys are developed. 

3. Maintain SEAMAP funding. 

4. Increased observer coverage for commercial discards. 

5. Hybrid random sampling of commercial catch: sample catch for ageing at random, and 
mark those samples as selected randomly, then supplement underrepresented length bins 
with additional samples—this will avoid the necessity of weighting length-at-age 
estimates by the fisheries length frequencies. 

6. Conduct studies of discard mortality for recreational and commercial fisheries. 

7. Conduct study on fecundity in the south Atlantic and continue to develop estimates of 
length-at-maturity and year-round reproductive dynamics. 

8. Investigate environmental covariates in stock assessment models. 

9. Historical summaries of landings data from NOAA indicate landings are available at a 
finer scale (e.g., landings by water body, month) for the earliest years than are currently 
reported. We encourage efforts to recover these data and make them available for stock 
assessments. 

10. Re-examine historical ichthyoplankton studies of the Chesapeake Bay for an indication of 
the magnitude of estuarine spawning. 

 

Long-Term Research Priorities 
(in order of importance) 

1. Collect data on fishing attributes necessary to develop gear-type-specific fishing effort 
estimates. 



Consolidated SEDAR Recommendations       SEDAR 20 

 

160 

2. Develop and implement sampling programs for state-specific commercial scrap fisheries 
in order to monitor the relative importance of Atlantic croaker in the scrap landings. 

3. Develop a coast-wide tagging program for Atlantic croaker to evaluate migration and 
movement and continue any coast-wide studies (e.g., genetics, otolith microchemistry) 
designed to improve understanding of stock definition. 

4. Examine socioeconomic aspects of the fishery. 

 

Atlantic Menhaden 

Research recommendations are broken down into two categories: data and modeling. While all 
recommendations are high priority, the first recommendation is the highest priority. Each 
category is further broken down into recommendations that can be completed in the short term 
and recommendations that will require long term commitment.  

 

Annual Data Collection 
Long term: 
1. [Highest Priority] Develop a coastwide fishery independent index of adult abundance at 

age to replace or augment the existing Potomac River pound net index in the model.  

2. Work with industry to collect age structure data outside the range of the fishery. 

Short term: 
1. Continue current level of sampling from bait fisheries, particularly in the mid-Atlantic and 

New England, and continue recovery of historical tagging data from paper data sheets.  

2. Request annual samples of menhaden from the PRFC pound net fishery to better 
characterize age and size structure of catch. 

 

Assessment Methodology 
Long term: 

1. Develop multispecies statistical catch-at-age model to estimate menhaden natural mortality 
at age. 

2. Develop spatially-explicit model, once sufficient age-specific data on movement rates of 
menhaden is available. 

Short term: 
1. Re-evaluate menhaden natural mortality-at-age and population response to changing 

predator populations by updating and augmenting the MSVPA (e.g. add additional 
predator, prey, and diet data when available). 

2. Incorporate maturity at age variability in the assessment model. 

 



Consolidated SEDAR Recommendations       SEDAR 20 

 

161 

Future Research 
Evaluate productivity of different estuaries (e.g., replicate similar methodology to Ahrenholz 

et al. 1987). 

2. Collect age-specific data on movement rates of menhaden to develop regional abundance 
trends. 

3. Determine selectivity of PRFC pound nets. 

4. Update information on maturity, fecundity, spatial and temporal patterns of spawning, and 
larval survivorship. 

5. Investigate the effects of global climate change on distribution, movement, and behavior 
of menhaden. 
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SEDAR 21: HMS Dusky, Sandbar, and Blacknose Sharks 

Dusky Shark 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• Increase research on post-release survivorship of all shark species by gear type 
• Update age and growth and reproductive studies of dusky sharks. 
• Develop empirically based estimates of natural mortality 
• Continue tagging efforts 

COMMERCIAL STATISTICS WORKING GROUP 

No research recommendations were provided. 

RECREATIONAL STATISTICS WORKING GROUP  

No research recommendations were provided. 

INDICES OF ABUNDANCE WORKING GROUP  

No general research recommendations were provided.  Recommendations specific to each index can be 
found in the workshop text and on the appropriate index scorecard. 

CIE REVIEW RECOMMENDATIONS - DATA WORKSHOP 

Conclusions and Recommendations 

The Data Workshop provides a productive environment in which stakeholders and scientists can 
share knowledge to optimize the information available for assessment. It also serves as a mechanism 
where differences of opinion can be resolved before assessments are completed. The quality of science 
was high and appropriate for the purpose of stock assessment. 

Compared with many stocks the availability of data are comparatively limited, especially in 
relation to catches, whether landings or discards. Although there is a large quantity of abundance index 
information the quality of these data is limited by the amount of fishery independent information or 
spatial coverage of the survey. Preliminary inspection of the indices at the meeting suggested that there 
was very little similarity of trends suggesting they have high uncertainty. There is a danger that the 
assessment might be driven arbitrarily by one of the time series if it happened to have low estimated CVs. 
I would recommend that more exploratory analyses are done with the CPUE indices to try to identify 
those which contribute the most information on stock trends over the area of the assessment. One 
possible line of analysis would be to use factor analysis to see if a common annual signal could be 
extracted from the suite of indices. 

During the meeting some time was devoted to filling out a ‘report card’ for each series. In order 
to save time I would recommend that the report card is completed by the author and that more time 
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at the meeting is devoted to assessing the value of each time series for the assessment. The latter 
should include participation by assessment analysts. 

The catch data suffer from a high degree of uncertainty. As much of the uncertainty relates to 
historical records there is not much that can be done to improve them. However, I would recommend 
that an analysis is performed to try to quantify the uncertainty in the time series of catch data. This 
would help in characterizing the overall uncertainty in the assessment. 

The frequency of spawning by female sharks may be an important factor in estimating the 
spawning potential of the stock. Biological examination of female sharks appears to be able to determine 
that some species spawn less often that annually but the actual frequency cannot yet be established. In the 
absence of definitive information on spawning frequency I would recommend that female sharks are 
examined in the spawning period to determine the proportion of spawning females. While this will 
not provide an estimate of spawning frequency, it may provide sufficient information to estimate annual 
spawning biomass. 

Estimates of discard survival proved an area of disagreement between scientists and fishing 
industry representatives. This was in part a result of differing perceptions of the meaning of discard 
survival. It is important that such disagreements don’t lead to negotiated values that have no scientific 
basis. It might be worth investing in further discussion with the industry to reach a common 
understanding of the parameter in question. It might also help if a desk study was undertaken to 
examine whether the choice of discard survival has a significant bearing on the estimated status of 
the stock in relation to MSY reference points. If the sensitivity of the assessments to this quantity is low, 
it might defuse some of the polarization over the chosen values. 

There may be a case for assessment analysts at the workshop to be more active in commenting 
whether certain biological effects can usefully be incorporated into assessments. This might be because 
some biological phenomena that are statically significant in their own right have little importance in 
determining the assessment outcome or where added biological realism in an assessment model is negated 
by the added uncertainty in input parameter values. 

Assessment Workshop 
The greatest source of uncertainty about dusky sharks is clearly the amount of human induced removals 
(e.g., discards) that are occurring.  However, it is difficult to recommend a single course of action to 
improve this situation, as uncertainty in removals stems from a number of sources (species 
misidentification, non-reporting, etc.).  Nevertheless, improving the reliability of removal data would help 
assessment modeling immensely. 

Another suggestion for improving the reliability of assessment advice is the development of a 
stock-wide fishery independent monitoring program.  The present assessment is based on a combination 
of spatially-restricted fishery independent surveys and several fishery dependent surveys.  The former are 
not ideal in that observed trends may better represent localized dynamics than stock wide trends; the latter 
are deficient in that observed trends may often reflect changes in catchability (for instance, due to 
differences among vessels, captains, and changes in targeting) rather than absolute abundance. 

Finally, further assessment work would benefit from a consistent life history sampling program 
that gathers annual samples of length and age-frequencies.  The current hodgepodge of length-at-age 
samples is not sufficient to implement catch-age or catch-length models, and is only marginally useful for 
constructing selectivity curves because temporal changes in age-frequencies are confounded with 
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selectivity.  Although an attempt was made to use existing age-length data to produce selectivity curves 
for the present assessment, this approach is clearly not ideal. 

Review Workshop 
The Assessment Team provided several research recommendations in the data workshop and AW 
reports, and these are endorsed by the Review Panel (RP) to the extent that they will improve the 
assessment. The RP considers research leading to an improved understanding of landings and removals, 
that improves consistency among indices, that reduces variability within the individual indices, and that 
leads to development or application of a model that more fully takes advantage of the length and age 
data including integration of the selectivity estimation into the assessment to be priorities. 

With respect to further life history research, the RP considers the following to be priorities: 

• Research on post-release survival by fishing sector and gear type should lead to improved landings 
and removals time series 

• Research on fecundity and reproductive frequency should lead to an improved understanding of 
population productivity. As shown in assessment, status with respect to benchmarks is relatively robust 
to assumptions about overall productivity; however abundance and fishing mortality rate estimates are 
sensitive to this information. Research about natural mortality would also lead to a better 
understanding of productivity but traditionally has been difficult for most species. 

• As noted throughout this report, the lack of age data was a limiting factor in this assessment and 
collection of sex-specific age and length data would aid the assessment. Regular collection of age data 
will help in the construction of improved age-length keys, in the interpretation of indices particularly in 
cases where populations have spatially structured with respect to age, and significantly aid in fitting the 
selectivity within the models. Additionally, if the abundance indices are age-structured, population 
responses to management actions should be detectable earlier than if the indices only provide 
information on total abundance. 

• Although information about stock structure is important, as noted under ToR 1, genetic studies may 
not necessarily be informative about structure. Tagging studies to determine stock structure need to 
take into account that populations may be discrete during reproduction, but otherwise mixed most of 
the time. Increased international collaboration (e.g. Mexico) could help ensure wider distribution and 
returns of tags. 

 

With respect to the abundance indices, the RP recommends: 

• Evaluation of the individual indices via power analyses to determine whether they are informative 
about abundance trends. The majority of indices used in these assessments exhibited greater inter-
annual variability than would be expected given the life history of these species, and given this 
variability, may only be able to detect large changes in abundance which are not expected to occur 
rapidly. A power analysis would help to determine how much abundance would have to change in order 
for the change to be detected with the survey, and additionally, if the survey effort needs to be 
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increased or re-distributed in order to be able to evaluate the effectiveness of rebuilding strategies 
given the relatively low population grow rates for these species. 

• A small study on how to make the best use of the knowledge of the data workshop participants for 
developing index rankings. 

• Ensuring that, to the extent possible, information about sex, length and age is collected for the 
reasons provided above. 

With respect to the landings and removals, the RP recommends: 

• Research that improves the understanding of historical landings, both in the modern and historical 
period and to support the assumptions about when stocks are at virgin biomass if this assumption is 
carried forward in future assessments. This is particularly important for GoM blacknose sharks given the 
difficulties reconciling the abundance indices, landings and life history information. 

• As recommended by the AT, improved observer coverage particularly during periods of regulatory 
or gear changes (e.g. TEDs). 

• Ensuring that, to the extent possible, information about sex, length and age is collected for each 
fishery in order that selectivity can be estimated in the model. 

With respect to the assessment models, the RP recommends further model development using both 
simpler and more complex models taking the following into consideration: 

• The RP noted that the models used in this assessment were reasonably suited to shark life history. 
However, other models (e.g. SS3) could also be adapted. If reproduction is modeled as a function of the 
number of mature females, uncertainty in the reproductive frequency, fecundity and pup-survival can 
be integrated into a single parameter (the slope at the origin of the SR function), and information about 
these traits can be incorporated via priors on the parameter. The RP recommends consideration of this 
approach if information on reproduction remains uncertain. 

• Estimating the fishery and survey selectivities within the assessment model. 

• Development of a two sex model for more direct estimation of the spawning stock 

• Fitting the model to either length or age data. In addition to being necessary in order to estimate 
selectivities, these data can be informative about changes in age-specific abundance. 

• Exploration of models that do not require an assumption that the population is at virgin levels at 
some point in time. 

• If external age-length keys are used in future assessments, development of a key based on a growth 
model to better assign proportions-at-age in each length class. 

• Simulation tests (management strategy evaluation) can be used to test the performance of 
alternative assessment methods (including the catch-free model, ASPM, ASPIC, SS3, or stock specific 
models), recruitment parameterizations, harvest control rules, assessment frequency and data 
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collection. Simulation studies may have a particular use in these assessments because of the particular 
biology of sharks and the data poor nature of these stocks. 

In the case of GoM blacknose shark, the appropriate interval of the next assessment depends on 
progress made towards reconciling the issues raised during this assessment process. For Atlantic 
blacknose shark, dusky shark and sandbar shark, the RP recognizes that population growth is expected 
to be relatively slow, but that modifications to the model may result in a different assessment of status. 
Benchmark assessments are recommended once the modifications are made. Additionally, for dusky 
shark, given the retrospective patterns in the present analysis and the resulting uncertainties in the 
assessment, updates using the existing model in the shorter term are also recommended. In the longer-
term, development of a set of indicators (age-structure, total mortality estimates from catch curves, 
changes in abundance indices values) that could be used to determine whether status has changed 
sufficiently to warrant a full assessment, is recommended. 

 

Sandbar Shark 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• Increase research on post-release survivorship of all shark species by gear type 
• Continue to investigate reproductive periodicity for sandbar sharks 
• Continue to collect vertebral samples from the sandbar shark research fishery to develop an ageing 

material archive and to keep track of the age distribution of the catch, and continue monitoring 
juvenile sandbar shark ages through the collection of fishery-independent samples 

• Develop empirically based estimates of natural mortality 
• Continue tagging efforts 

COMMERCIAL STATISTICS WORKING GROUP 

• Expand observer coverage to obtain 5% coverage of total trips or 20 to 30% PSE (percent 
standard error). 

• Conduct more studies to better estimate post-release mortality 
• Review bycatch estimation models  
• Discard rates of sandbar sharks in the current directed and non-directed bottom longline fishery 

should be calculated and extrapolated using BLLOP data. 
• Continue to develop better methods to quantify discards and effort from logbook programs and 

observer programs 

RECREATIONAL STATISTICS WORKING GROUP  

No recommendations were provided. 

INDICES OF ABUNDANCE WORKING GROUP  
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No general research recommendations were provided.  Recommendations specific to each index can be 
found in the workshop text and on the appropriate index scorecard. 

CIE REVIEW RECOMMENDATIONS - DATA WORKSHOP 

Conclusions and Recommendations 

The Data Workshop provides a productive environment in which stakeholders and scientists can 

share knowledge to optimize the information available for assessment. It also serves as a mechanism 

where differences of opinion can be resolved before assessments are completed. The quality of science 

was high and appropriate for the purpose of stock assessment. 

Compared with many stocks the availability of data are comparatively limited, especially in 

relation to catches, whether landings or discards. Although there is a large quantity of abundance index 

information the quality of these data is limited by the amount of fishery independent information or 

spatial coverage of the survey. Preliminary inspection of the indices at the meeting suggested that there 

was very little similarity of trends suggesting they have high uncertainty. There is a danger that the 

assessment might be driven arbitrarily by one of the time series if it happened to have low estimated CVs. 

I would recommend that more exploratory analyses are done with the CPUE indices to try to identify 

those which contribute the most information on stock trends over the area of the assessment. One 

possible line of analysis would be to use factor analysis to see if a common annual signal could be 

extracted from the suite of indices. 

During the meeting some time was devoted to filling out a ‘report card’ for each series. In order 

to save time I would recommend that the report card is completed by the author and that more time 

at the meeting is devoted to assessing the value of each time series for the assessment. The latter 

should include participation by assessment analysts. 

The catch data suffer from a high degree of uncertainty. As much of the uncertainty relates to 

historical records there is not much that can be done to improve them. However, I would recommend 

that an analysis is performed to try to quantify the uncertainty in the time series of catch data. This 

would help in characterizing the overall uncertainty in the assessment. 

The frequency of spawning by female sharks may be an important factor in estimating the 

spawning potential of the stock. Biological examination of female sharks appears to be able to determine 

that some species spawn less often that annually but the actual frequency cannot yet be established. In the 

absence of definitive information on spawning frequency I would recommend that female sharks are 

examined in the spawning period to determine the proportion of spawning females. While this will 
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not provide an estimate of spawning frequency, it may provide sufficient information to estimate annual 

spawning biomass. 

Estimates of discard survival proved an area of disagreement between scientists and fishing 

industry representatives. This was in part a result of differing perceptions of the meaning of discard 

survival. It is important that such disagreements don’t lead to negotiated values that have no scientific 

basis. It might be worth investing in further discussion with the industry to reach a common 

understanding of the parameter in question. It might also help if a desk study was undertaken to 

examine whether the choice of discard survival has a significant bearing on the estimated status of 

the stock in relation to MSY reference points. If the sensitivity of the assessments to this quantity is low, 

it might defuse some of the polarization over the chosen values. 

There may be a case for assessment analysts at the workshop to be more active in commenting 

whether certain biological effects can usefully be incorporated into assessments. This might be because 

some biological phenomena that are statically significant in their own right have little importance in 

determining the assessment outcome or where added biological realism in an assessment model is negated 

by the added uncertainty in input parameter values. 

Assessment Workshop 
• Investigate alternative approaches to age-length keys for estimating age from length  

Review Workshop 
The Assessment Team provided several research recommendations in the data workshop and AW 
reports, and these are endorsed by the Review Panel (RP) to the extent that they will improve the 
assessment. The RP considers research leading to an improved understanding of landings and removals, 
that improves consistency among indices, that reduces variability within the individual indices, and that 
leads to development or application of a model that more fully takes advantage of the length and age 
data including integration of the selectivity estimation into the assessment to be priorities. 

With respect to further life history research, the RP considers the following to be priorities: 

• Research on post-release survival by fishing sector and gear type should lead to improved landings 
and removals time series 

• Research on fecundity and reproductive frequency should lead to an improved understanding of 
population productivity. As shown in assessment, status with respect to benchmarks is relatively robust 
to assumptions about overall productivity; however abundance and fishing mortality rate estimates are 
sensitive to this information. Research about natural mortality would also lead to a better 
understanding of productivity but traditionally has been difficult for most species. 

• As noted throughout this report, the lack of age data was a limiting factor in this assessment and 
collection of sex-specific age and length data would aid the assessment. Regular collection of age data 
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will help in the construction of improved age-length keys, in the interpretation of indices particularly in 
cases where populations have spatially structured with respect to age, and significantly aid in fitting the 
selectivity within the models. Additionally, if the abundance indices are age-structured, population 
responses to management actions should be detectable earlier than if the indices only provide 
information on total abundance. 

• Although information about stock structure is important, as noted under ToR 1, genetic studies may 
not necessarily be informative about structure. Tagging studies to determine stock structure need to 
take into account that populations may be discrete during reproduction, but otherwise mixed most of 
the time. Increased international collaboration (e.g. Mexico) could help ensure wider distribution and 
returns of tags. 

 

With respect to the abundance indices, the RP recommends: 

• Evaluation of the individual indices via power analyses to determine whether they are informative 
about abundance trends. The majority of indices used in these assessments exhibited greater inter-
annual variability than would be expected given the life history of these species, and given this 
variability, may only be able to detect large changes in abundance which are not expected to occur 
rapidly. A power analysis would help to determine how much abundance would have to change in order 
for the change to be detected with the survey, and additionally, if the survey effort needs to be 
increased or re-distributed in order to be able to evaluate the effectiveness of rebuilding strategies 
given the relatively low population grow rates for these species. 

• A small study on how to make the best use of the knowledge of the data workshop participants for 
developing index rankings. 

• Ensuring that, to the extent possible, information about sex, length and age is collected for the 
reasons provided above. 

With respect to the landings and removals, the RP recommends: 

• Research that improves the understanding of historical landings, both in the modern and historical 
period and to support the assumptions about when stocks are at virgin biomass if this assumption is 
carried forward in future assessments. This is particularly important for GoM blacknose sharks given the 
difficulties reconciling the abundance indices, landings and life history information. 

• As recommended by the AT, improved observer coverage particularly during periods of regulatory 
or gear changes (e.g. TEDs). 

• Ensuring that, to the extent possible, information about sex, length and age is collected for each 
fishery in order that selectivity can be estimated in the model. 

With respect to the assessment models, the RP recommends further model development using both 
simpler and more complex models taking the following into consideration: 
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• The RP noted that the models used in this assessment were reasonably suited to shark life history. 
However, other models (e.g. SS3) could also be adapted. If reproduction is modeled as a function of the 
number of mature females, uncertainty in the reproductive frequency, fecundity and pup-survival can 
be integrated into a single parameter (the slope at the origin of the SR function), and information about 
these traits can be incorporated via priors on the parameter. The RP recommends consideration of this 
approach if information on reproduction remains uncertain. 

• Estimating the fishery and survey selectivities within the assessment model. 

• Development of a two sex model for more direct estimation of the spawning stock 

• Fitting the model to either length or age data. In addition to being necessary in order to estimate 
selectivities, these data can be informative about changes in age-specific abundance. 

• Exploration of models that do not require an assumption that the population is at virgin levels at 
some point in time. 

• If external age-length keys are used in future assessments, development of a key based on a growth 
model to better assign proportions-at-age in each length class. 

• Simulation tests (management strategy evaluation) can be used to test the performance of 
alternative assessment methods (including the catch-free model, ASPM, ASPIC, SS3, or stock specific 
models), recruitment parameterizations, harvest control rules, assessment frequency and data 
collection. Simulation studies may have a particular use in these assessments because of the particular 
biology of sharks and the data poor nature of these stocks. 

 

Atlantic Blacknose Shark 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• Increase research on post-release survivorship of all shark species by gear type 
• Update age and growth and reproductive studies of blacknose sharks, with emphasis on smaller 

individuals in the Atlantic and larger individuals in the Gulf of Mexico.  Additionally, more 
information on litter size and reproductive periodicity is needed for blacknose sharks. 

• Population level genetic studies on blacknose for stock discrimination(s).  
• Develop empirically based estimates of natural mortality 
• Continue tagging efforts 

 
 

COMMERCIAL STATISTICS WORKING GROUP 

The current level of shrimp trawl observer coverage is inadequate to model shrimp bycatch and catch 
rates with reasonable levels of uncertainty.  The bycatch in the shrimp fishery also contains protected 
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species and species of concern.  With the current level of coverage, it is very difficult to statistically 
estimate bycatch of those rare species.  More coverage would allow for better estimates of rare species, 
both protected and otherwise.  We recommend the expansion of the observer program towards a goal 
of 2 to 5 % of the total effort.  The recommended coverage levels are common in other observer 
programs, and have proved adequate for multiple types of statistical analysis.  We recommend the 
program strive for even spatial coverage (particularly adding more south Atlantic coverage), randomness 
in vessel selection, and full identification to species of elasmobranchs (continuing on from the 2009 
Bycatch Characterization Protocol). 

RECREATIONAL STATISTICS WORKING GROUP  

No specific research recommendations were provided. 

INDICES OF ABUNDANCE WORKING GROUP  

Specific research recommendations, if provided, were given for each index. 
 

CIE REVIEW RECOMMENDATIONS - DATA WORKSHOP 

Conclusions and Recommendations 

The Data Workshop provides a productive environment in which stakeholders and scientists can 
share knowledge to optimize the information available for assessment. It also serves as a mechanism 
where differences of opinion can be resolved before assessments are completed. The quality of science 
was high and appropriate for the purpose of stock assessment. 

Compared with many stocks the availability of data are comparatively limited, especially in 
relation to catches, whether landings or discards. Although there is a large quantity of abundance index 
information the quality of these data is limited by the amount of fishery independent information or 
spatial coverage of the survey. Preliminary inspection of the indices at the meeting suggested that there 
was very little similarity of trends suggesting they have high uncertainty. There is a danger that the 
assessment might be driven arbitrarily by one of the time series if it happened to have low estimated CVs. 
I would recommend that more exploratory analyses are done with the CPUE indices to try to identify 
those which contribute the most information on stock trends over the area of the assessment. One 
possible line of analysis would be to use factor analysis to see if a common annual signal could be 
extracted from the suite of indices. 

During the meeting some time was devoted to filling out a ‘report card’ for each series. In order 
to save time I would recommend that the report card is completed by the author and that more time 
at the meeting is devoted to assessing the value of each time series for the assessment. The latter 
should include participation by assessment analysts. 

The catch data suffer from a high degree of uncertainty. As much of the uncertainty relates to 
historical records there is not much that can be done to improve them. However, I would recommend 
that an analysis is performed to try to quantify the uncertainty in the time series of catch data. This 
would help in characterizing the overall uncertainty in the assessment. 
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The frequency of spawning by female sharks may be an important factor in estimating the 
spawning potential of the stock. Biological examination of female sharks appears to be able to determine 
that some species spawn less often that annually but the actual frequency cannot yet be established. In the 
absence of definitive information on spawning frequency I would recommend that female sharks are 
examined in the spawning period to determine the proportion of spawning females. While this will 
not provide an estimate of spawning frequency, it may provide sufficient information to estimate annual 
spawning biomass. 

Estimates of discard survival proved an area of disagreement between scientists and fishing 
industry representatives. This was in part a result of differing perceptions of the meaning of discard 
survival. It is important that such disagreements don’t lead to negotiated values that have no scientific 
basis. It might be worth investing in further discussion with the industry to reach a common 
understanding of the parameter in question. It might also help if a desk study was undertaken to 
examine whether the choice of discard survival has a significant bearing on the estimated status of 
the stock in relation to MSY reference points. If the sensitivity of the assessments to this quantity is low, 
it might defuse some of the polarization over the chosen values. 

There may be a case for assessment analysts at the workshop to be more active in commenting 
whether certain biological effects can usefully be incorporated into assessments. This might be because 
some biological phenomena that are statically significant in their own right have little importance in 
determining the assessment outcome or where added biological realism in an assessment model is negated 
by the added uncertainty in input parameter values. 
 

Assessment Workshop 
• Investigate alternative approaches to age-length keys for estimating age from length 
• Improve observer coverage, particularly during regulatory or gear changes in the fishery. 
• Longer time series for surveys will always aid the assessment process.  However, it is equally 

important to maintain the sampling methods and document them well for the most appropriate 
statistical analyses to be applied to the data. 

• More time was necessary to complete the data vetting process for this many species, and in the 
future we strongly recommend that no more than probably two stocks be assessed 
simultaneously with the same number of participants. 

Review Workshop 
The Assessment Team provided several research recommendations in the data workshop and AW 
reports, and these are endorsed by the Review Panel (RP) to the extent that they will improve the 
assessment. The RP considers research leading to an improved understanding of landings and removals, 
that improves consistency among indices, that reduces variability within the individual indices, and that 
leads to development or application of a model that more fully takes advantage of the length and age 
data including integration of the selectivity estimation into the assessment to be priorities. 

With respect to further life history research, the RP considers the following to be priorities: 
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• Research on post-release survival by fishing sector and gear type should lead to improved landings 
and removals time series 

• Research on fecundity and reproductive frequency should lead to an improved understanding of 
population productivity. As shown in assessment, status with respect to benchmarks is relatively robust 
to assumptions about overall productivity; however abundance and fishing mortality rate estimates are 
sensitive to this information. Research about natural mortality would also lead to a better 
understanding of productivity but traditionally has been difficult for most species. 

• As noted throughout this report, the lack of age data was a limiting factor in this assessment and 
collection of sex-specific age and length data would aid the assessment. Regular collection of age data 
will help in the construction of improved age-length keys, in the interpretation of indices particularly in 
cases where populations have spatially structured with respect to age, and significantly aid in fitting the 
selectivity within the models. Additionally, if the abundance indices are age-structured, population 
responses to management actions should be detectable earlier than if the indices only provide 
information on total abundance. 

• Although information about stock structure is important, as noted under ToR 1, genetic studies may 
not necessarily be informative about structure. Tagging studies to determine stock structure need to 
take into account that populations may be discrete during reproduction, but otherwise mixed most of 
the time. Increased international collaboration (e.g. Mexico) could help ensure wider distribution and 
returns of tags. 

 

With respect to the abundance indices, the RP recommends: 

• Evaluation of the individual indices via power analyses to determine whether they are informative 
about abundance trends. The majority of indices used in these assessments exhibited greater inter-
annual variability than would be expected given the life history of these species, and given this 
variability, may only be able to detect large changes in abundance which are not expected to occur 
rapidly. A power analysis would help to determine how much abundance would have to change in order 
for the change to be detected with the survey, and additionally, if the survey effort needs to be 
increased or re-distributed in order to be able to evaluate the effectiveness of rebuilding strategies 
given the relatively low population grow rates for these species. 

• A small study on how to make the best use of the knowledge of the data workshop participants for 
developing index rankings. 

• Ensuring that, to the extent possible, information about sex, length and age is collected for the 
reasons provided above. 

With respect to the landings and removals, the RP recommends: 

• Research that improves the understanding of historical landings, both in the modern and historical 
period and to support the assumptions about when stocks are at virgin biomass if this assumption is 
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carried forward in future assessments. This is particularly important for GoM blacknose sharks given the 
difficulties reconciling the abundance indices, landings and life history information. 

• As recommended by the AT, improved observer coverage particularly during periods of regulatory 
or gear changes (e.g. TEDs). 

• Ensuring that, to the extent possible, information about sex, length and age is collected for each 
fishery in order that selectivity can be estimated in the model. 

With respect to the assessment models, the RP recommends further model development using both 
simpler and more complex models taking the following into consideration: 

• The RP noted that the models used in this assessment were reasonably suited to shark life history. 
However, other models (e.g. SS3) could also be adapted. If reproduction is modeled as a function of the 
number of mature females, uncertainty in the reproductive frequency, fecundity and pup-survival can 
be integrated into a single parameter (the slope at the origin of the SR function), and information about 
these traits can be incorporated via priors on the parameter. The RP recommends consideration of this 
approach if information on reproduction remains uncertain. 

• Estimating the fishery and survey selectivities within the assessment model. 

• Development of a two sex model for more direct estimation of the spawning stock 

• Fitting the model to either length or age data. In addition to being necessary in order to estimate 
selectivities, these data can be informative about changes in age-specific abundance. 

• Exploration of models that do not require an assumption that the population is at virgin levels at 
some point in time. 

• If external age-length keys are used in future assessments, development of a key based on a growth 
model to better assign proportions-at-age in each length class. 

• Simulation tests (management strategy evaluation) can be used to test the performance of 
alternative assessment methods (including the catch-free model, ASPM, ASPIC, SS3, or stock specific 
models), recruitment parameterizations, harvest control rules, assessment frequency and data 
collection. Simulation studies may have a particular use in these assessments because of the particular 
biology of sharks and the data poor nature of these stocks. 

 

Gulf of Mexico Blacknose Shark 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• Increase research on post-release survivorship of all shark species by gear type 
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• Update age and growth and reproductive studies of blacknose sharks, with emphasis on smaller 
individuals in the Atlantic and larger individuals in the Gulf of Mexico.  Additionally, more 
information on litter size and reproductive periodicity is needed for blacknose sharks. 

• Population level genetic studies on blacknose for stock discrimination(s).  
• Develop empirically based estimates of natural mortality 
• Continue tagging efforts 

COMMERCIAL STATISTICS WORKING GROUP 

The current level of shrimp trawl observer coverage is inadequate to model shrimp bycatch and catch 
rates with reasonable levels of uncertainty.  The bycatch in the shrimp fishery also contains protected 
species and species of concern.  With the current level of coverage, it is very difficult to statistically 
estimate bycatch of those rare species.  More coverage would allow for better estimates of rare species, 
both protected and otherwise.  We recommend the expansion of the observer program towards a goal 
of 2 to 5 % of the total effort.  The recommended coverage levels are common in other observer 
programs, and have proved adequate for multiple types of statistical analysis.  We recommend the 
program strive for even spatial coverage (particularly adding more south Atlantic coverage), randomness 
in vessel selection, and full identification to species of elasmobranchs (continuing on from the 2009 
Bycatch Characterization Protocol). 

RECREATIONAL STATISTICS WORKING GROUP  

No specific research recommendations were provided. 

INDICES OF ABUNDANCE WORKING GROUP  

Specific research recommendations, if provided, were given for each index. 

CIE REVIEW RECOMMENDATIONS - DATA WORKSHOP 

Conclusions and Recommendations 

The Data Workshop provides a productive environment in which stakeholders and scientists can 
share knowledge to optimize the information available for assessment. It also serves as a mechanism 
where differences of opinion can be resolved before assessments are completed. The quality of science 
was high and appropriate for the purpose of stock assessment. 

Compared with many stocks the availability of data are comparatively limited, especially in 
relation to catches, whether landings or discards. Although there is a large quantity of abundance index 
information the quality of these data is limited by the amount of fishery independent information or 
spatial coverage of the survey. Preliminary inspection of the indices at the meeting suggested that there 
was very little similarity of trends suggesting they have high uncertainty. There is a danger that the 
assessment might be driven arbitrarily by one of the time series if it happened to have low estimated CVs. 
I would recommend that more exploratory analyses are done with the CPUE indices to try to identify 
those which contribute the most information on stock trends over the area of the assessment. One 
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possible line of analysis would be to use factor analysis to see if a common annual signal could be 
extracted from the suite of indices. 

During the meeting some time was devoted to filling out a ‘report card’ for each series. In order 
to save time I would recommend that the report card is completed by the author and that more time 
at the meeting is devoted to assessing the value of each time series for the assessment. The latter 
should include participation by assessment analysts. 

The catch data suffer from a high degree of uncertainty. As much of the uncertainty relates to 
historical records there is not much that can be done to improve them. However, I would recommend 
that an analysis is performed to try to quantify the uncertainty in the time series of catch data. This 
would help in characterizing the overall uncertainty in the assessment. 

The frequency of spawning by female sharks may be an important factor in estimating the 
spawning potential of the stock. Biological examination of female sharks appears to be able to determine 
that some species spawn less often that annually but the actual frequency cannot yet be established. In the 
absence of definitive information on spawning frequency I would recommend that female sharks are 
examined in the spawning period to determine the proportion of spawning females. While this will 
not provide an estimate of spawning frequency, it may provide sufficient information to estimate annual 
spawning biomass. 

Estimates of discard survival proved an area of disagreement between scientists and fishing 
industry representatives. This was in part a result of differing perceptions of the meaning of discard 
survival. It is important that such disagreements don’t lead to negotiated values that have no scientific 
basis. It might be worth investing in further discussion with the industry to reach a common 
understanding of the parameter in question. It might also help if a desk study was undertaken to 
examine whether the choice of discard survival has a significant bearing on the estimated status of 
the stock in relation to MSY reference points. If the sensitivity of the assessments to this quantity is low, 
it might defuse some of the polarization over the chosen values. 

There may be a case for assessment analysts at the workshop to be more active in commenting 
whether certain biological effects can usefully be incorporated into assessments. This might be because 
some biological phenomena that are statically significant in their own right have little importance in 
determining the assessment outcome or where added biological realism in an assessment model is negated 
by the added uncertainty in input parameter values. 

 

Assessment Workshop 
• Investigate alternative approaches to age-length keys for estimating age from length 
• Improve observer coverage, particularly during regulatory or gear changes in the fishery. 
• Longer time series for surveys will always aid the assessment process.  However, it is equally 

important to maintain the sampling methods and document them well for the most appropriate 
statistical analyses to be applied to the data. 

• More time was necessary to complete the data vetting process for this many species, and in the 
future we strongly recommend that no more than probably two stocks be assessed 
simultaneously with the same number of participants. 
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Review Workshop 
The Assessment Team provided several research recommendations in the data workshop and AW 
reports, and these are endorsed by the Review Panel (RP) to the extent that they will improve the 
assessment. The RP considers research leading to an improved understanding of landings and removals, 
that improves consistency among indices, that reduces variability within the individual indices, and that 
leads to development or application of a model that more fully takes advantage of the length and age 
data including integration of the selectivity estimation into the assessment to be priorities. 

With respect to further life history research, the RP considers the following to be priorities: 

• Research on post-release survival by fishing sector and gear type should lead to improved landings 
and removals time series 

• Research on fecundity and reproductive frequency should lead to an improved understanding of 
population productivity. As shown in assessment, status with respect to benchmarks is relatively robust 
to assumptions about overall productivity; however abundance and fishing mortality rate estimates are 
sensitive to this information. Research about natural mortality would also lead to a better 
understanding of productivity but traditionally has been difficult for most species. 

• As noted throughout this report, the lack of age data was a limiting factor in this assessment and 
collection of sex-specific age and length data would aid the assessment. Regular collection of age data 
will help in the construction of improved age-length keys, in the interpretation of indices particularly in 
cases where populations have spatially structured with respect to age, and significantly aid in fitting the 
selectivity within the models. Additionally, if the abundance indices are age-structured, population 
responses to management actions should be detectable earlier than if the indices only provide 
information on total abundance. 

• Although information about stock structure is important, as noted under ToR 1, genetic studies may 
not necessarily be informative about structure. Tagging studies to determine stock structure need to 
take into account that populations may be discrete during reproduction, but otherwise mixed most of 
the time. Increased international collaboration (e.g. Mexico) could help ensure wider distribution and 
returns of tags. 

 

With respect to the abundance indices, the RP recommends: 

• Evaluation of the individual indices via power analyses to determine whether they are informative 
about abundance trends. The majority of indices used in these assessments exhibited greater inter-
annual variability than would be expected given the life history of these species, and given this 
variability, may only be able to detect large changes in abundance which are not expected to occur 
rapidly. A power analysis would help to determine how much abundance would have to change in order 
for the change to be detected with the survey, and additionally, if the survey effort needs to be 
increased or re-distributed in order to be able to evaluate the effectiveness of rebuilding strategies 
given the relatively low population grow rates for these species. 
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• A small study on how to make the best use of the knowledge of the data workshop participants for 
developing index rankings. 

• Ensuring that, to the extent possible, information about sex, length and age is collected for the 
reasons provided above. 

With respect to the landings and removals, the RP recommends: 

• Research that improves the understanding of historical landings, both in the modern and historical 
period and to support the assumptions about when stocks are at virgin biomass if this assumption is 
carried forward in future assessments. This is particularly important for GoM blacknose sharks given the 
difficulties reconciling the abundance indices, landings and life history information. 

• As recommended by the AT, improved observer coverage particularly during periods of regulatory 
or gear changes (e.g. TEDs). 

• Ensuring that, to the extent possible, information about sex, length and age is collected for each 
fishery in order that selectivity can be estimated in the model. 

With respect to the assessment models, the RP recommends further model development using both 
simpler and more complex models taking the following into consideration: 

• The RP noted that the models used in this assessment were reasonably suited to shark life history. 
However, other models (e.g. SS3) could also be adapted. If reproduction is modeled as a function of the 
number of mature females, uncertainty in the reproductive frequency, fecundity and pup-survival can 
be integrated into a single parameter (the slope at the origin of the SR function), and information about 
these traits can be incorporated via priors on the parameter. The RP recommends consideration of this 
approach if information on reproduction remains uncertain. 

• Estimating the fishery and survey selectivities within the assessment model. 

• Development of a two sex model for more direct estimation of the spawning stock 

• Fitting the model to either length or age data. In addition to being necessary in order to estimate 
selectivities, these data can be informative about changes in age-specific abundance. 

• Exploration of models that do not require an assumption that the population is at virgin levels at 
some point in time. 

• If external age-length keys are used in future assessments, development of a key based on a growth 
model to better assign proportions-at-age in each length class. 

• Simulation tests (management strategy evaluation) can be used to test the performance of 
alternative assessment methods (including the catch-free model, ASPM, ASPIC, SS3, or stock specific 
models), recruitment parameterizations, harvest control rules, assessment frequency and data 
collection. Simulation studies may have a particular use in these assessments because of the particular 
biology of sharks and the data poor nature of these stocks. 
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SEDAR 22: Gulf of Mexico Yellowedge Grouper and Tilefish 

Yellowedge Grouper 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• The LH DW recommends directed studies for better estimation of onset of maturity, batch 
fecundity by age, spawning frequency by age, and spawning duration by age.   

• Recommend the fishery-independent longline survey enhance collection of sediment/habitat 
data to allow post-stratification.  Increased resolution of spatial population structure is 
important given the demographic differences (east and western GOM) noted.  There is the 
potential for over-exploitation of sub-populations within the larger GOM stock.  

• Monitor for possibility of increased discards/high-grading as ITQs (catch shares) is undertaken as 
management approach. 

• Since preliminary genetic research and demographic comparisons by Cook (2007) found 
differences between regions in the GOM the LH DW recommends additional genetic research on 
population genetics throughout the GOM be conducted.  

• Improve information on stock structure/rates of possible exchange between Gulf and Atlantic, 
including pathways for larval transport. 

• Age Johnson historical otoliths collected off Florida during 1982-1983.  Use otolith age results to 
support ages determined using otolith weight to predict age.     

COMMERCIAL STATISTICS WORKING GROUP 

No recommendations were provided. 

RECREATIONAL STATISTICS WORKING GROUP  

No recommendations were provided. 

INDICES OF ABUNDANCE WORKING GROUP  

In both the fishery-independent surveys presented above, precision in abundance indices could be 
improved by increasing the number of samples at least two- to three-fold.  

Research recommendations for fishery dependent data: 

1.) Expand observer coverage to provide a subsample adequate to construct indices of abundance 
(Pelagic Longline Observer Progam has 5-8% coverage). Observer data provides finer spacial resolution 
and a more accurate measure of CPUE. It also provides size frequency and discard information that is 
currently unavailable in the self-reported dataset. Current observer coverage is inadequate for the 
construction of indices of abundance. 
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2.) Self logbook data should be restructured to collect data on a per set basis rather than per trip. This 
would allow for a more accurate calculation of CPUE. Data subsetting (determining targeting) would be 
vastly improved with set-based data. 

CIE REVIEWER RECOMMENDATIONS - DATA WORKSHOP 

Conclusions and recommendations 

I would like to commend the great efforts of all the participating scientists, managers and fishermen in 
the SEDAR 22 DW in the identification, evaluation and compilation of the information on life history, 
fishery-dependent and fishery-independent abundance indices, and landings in the commercial and 
recreational fisheries for YG, tilefish (i.e., golden tilefish), and blueline tilefish in the GOM. I was 
impressed by the breadth of expertise and experience of the panelists, openness of discussion for 
considering alternative approaches/suggestions, and constructive dialogs in each working group and at 
the plenary meetings throughout the workshop. All the comments, whether they were from scientists, 
managers, or fishermen, were fully considered and discussed. In particular, I commend the inclusion in 
the Data Workshop of fishermen, who provided insights on the quality of the fishery data, in particular 
for historical fisheries data. I observed on many occasions constructive interactions and dialogs between 
scientists/mangers and representatives of the industry in the Workshop. 

In general, I consider the information identified and compiled in the DW represents the best 
efforts given all the limitations associated with data quality and quantity. I consider the approaches used 
in developing life history parameters, fisheries landings, and abundance indices sound. 

Having said that, I believe that there are large uncertainties associated with data identified and 
compiled in the DW, and that there is room for further improvement. I have made the following general 
comments and specific recommendations. 

General comments 

Although the SoW states that all the working papers and reference/background information for the 
workshop will be available two weeks before the workshop, only a few working papers (less than 25% of 
all the working papers promised) were available before the start of the workshop (not mention two 
weeks before the start of the workshop). Many working papers were still not ready in the middle of the 
workshop, which made my work difficult. The three separate working groups worked concurrently every 
day, making it impossible for me, as the only CIE reviewer, to be fully involved in each group’s 
discussions. 

I was told at the DW that Stock Synthesis 3 (SS3) will be used for the assessment of YG and 
tilefish. This choice of stock assessment model has direct impacts on the quality and quantity of the data 
that need to be evaluated and compiled in the Workshop. However, I observed that most DW panelists 
did not know exactly the data requirements, key assumptions, and options of the SS3 program. I 
recommend that future data workshop start with the introduction of the stock assessment model that 
will be used in the assessment so that data workshop participants understand the information needs of 
the stock assessment model. 
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I noticed that the time period that the SEDAR 22 assessment covers had not been defined prior 
to the DW. I suggest that a stock assessment time period be defined prior to the DW so that working 
groups can focus on the defined time period, and not waste time discussing data falling outside the 
target stock assessment. The DW may also be a good place to discuss and make a decision about the 
time period the stock assessment should cover. 

There is a need to include scientific names for all species covered in the TORs and SoW. The 
tilefish is the official name of golden tilefish in the American Fisheries Society list of fish species. 
However, both golden tilefish and blueline tilefish were discussed at the Workshop. This creates some 
confusion. It is clear from all the discussions at this Workshop that the information for blueline tilefish is 
not sufficient for a formal stock assessment using an assessment model like SS3. 

 
Specific recommendations 
Although I have provided detailed comments and recommendations under each TOR, I re-iterate the 
following recommendations. 

• Possible existence of local stocks for both species needs to be evaluated; 
• More comparative studies need to be done to evaluate differences in data collected from 

different monitoring programs; 
• More comparative studies need to be done to evaluate differences in parameters estimated 

using different methods to improve our understanding of the degree of uncertainty associated 
with these parameters; 

• More comparative studies need to be done to evaluate spatial and temporal variability in key 
life history parameters, abundance indices and landings; 

• More habitat variables need to be included in CPUE and abundance index standardization; 
• General additive models need to be considered in standardizing abundance index and CPUE; 
• Instead of using a point estimate as a bias correction factor in correcting potential biases in 

landings data, a range of correction factors can be used so that large uncertainty in landings 
data can be incorporated into the stock assessment; 

• The quality of catch data (landings, catch size/age composition, catch sex ratio etc.) is probably 
the most questionable of the data available to the stock assessment for both fish species, and 
the stock assessment model should have an ability to incorporate uncertainty in catch data; 

• A critical evaluation of fishery-independent monitoring programs should be done to identify 
problems associated with the current program design in quantifying population dynamics; 

• A systematic mail survey/interview of fishermen who have been involved in the GOM YG and 
tilefish needs to be done to have a better understanding of the degree of 
misreporting/underreporting and to identify if there is spatial and temporal variability in 
underreporting; 

• It appears that outliers may exist in the assessment and given the data quality concerns, I 
suggest that robust estimation methods be used in the assessment (although this may be the 
choice of the modelers, but I believe that the Data Workshop is a place to make the 
recommendation because this is the place to deal with data quality issues); 
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• Uncertainty should be considered in all life history modeling, and confidence intervals should be 
estimated for the key life history parameters for the GOM YG and tilefish; 

• Because of the extremely small YG catch in the SEAMAP bottom trawl survey, caution should be 
used in applying the derived abundance index, and the change in survey protocol in 1987 calls 
for a separate analysis of the two time periods and two different catchabilities in population 
modeling; 

• Different measures for SSB should be considered for both tilefish and YG in stock assessment 
modeling; and 

• I recommend conducting a systematic evaluation of current sampling programs for quantifying 
size composition and age composition of commercial catch. Factors such as adequate spatial 
and temporal coverage and sampling intensity to have high effective sample sizes should be 
considered. I recommend developing alternative sampling designs, developing a simulated 
fishery that mimics temporal and spatial variability in size and age compositions in commercial 
landings, applying current and alternative sampling programs to the simulated fishery, 
comparing the performance of the sampling programs with respect to their replications of built-
in size and age compositions in the simulated fishery, and identifying a cost-effective port 
sampling program for quantifying size and age compositions of commercial landings. 

Finally, I strongly concur with the recommendations made by the LHG in their draft DW report regarding 
life history work for the GOM YG and tilefish, and I think all the issues raised in the report are critical to 
improve the life history data quality. The draft reports of the other two groups (IG and LDG) were not 
available when I prepared this report so I cannot make any comments regarding the recommendations 
they will list in the DW reports. 

Assessment Workshop 
No specific research recommendations were provided. 

CIE REVIEW RECOMMENDATIONS – ASSESSMENT PROCESS 

The research recommendations in the yellowedge grouper assessment report were all identifying 
appropriate areas for further investigation but a number of them were rather short on proposed 
investigative methodologies. 

One proposal was to look at genetics. The application of genetics to fisheries management has 
had mixed success but here is a need to address stock structure and a regional genetics program may be 
able to address this issue, not only for this species but for others in the same position. 

The fishery dependent research recommendations were both good but it is probably worth 
defining how much observer coverage would be required to provide adequate data from which to 
construct alternative indices. The additional fishery information obtained from an expanded observer 
program (on such things as discards) would, however, also be very welcome. 

Direct aging of the Johnson otoliths from 1982 and 1983 is a low cost and worthwhile study that 
will directly feed into future assessments and specifically help to correct the paucity of data in the 
earlier years of the fishery. 
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Additional research recommendations have been identified by the reviewer and are presented below in 
priority order. 
 
Reviewer Recommendations 
• In a fishery with multiple data deficiencies, one of the objects of modeling is to identify those data sets 
that, by their inadequacy or absence, have a disproportionate impact on the outcome of the 
assessment. This then provides an independent assessment of the prioritization of future research effort 
aimed at improving the assessment most effectively. More could probably be made of this in defining 
immediate future research focus. 
• Analyze existing data, or collect and analyze new data to confirm that the yellowedge grouper is 
composed of only a single stock. This could focus on a genetics program aimed at a number of species in 
the region, as this appears to be a shared problem amongst a number of species. 
• Selection bias has occurred in yellowedge grouper age samples, with many more samples in recent 
years and more from some fishery areas than others (e.g. Florida). Some attempts to obtain a balance of 
samples from the different areas of (i) the fishery and (ii) the wider stock distribution should be 
developed and implemented 
• While the recreational landings represent a small proportion of the landings it could be worth 
reviewing the biological data available as recreational fisheries often either target or catch different age 
or length components of the stock compared to other fisheries. This can be seen in differences between 
the handline and longline fisheries here. If this is the case then this small part of the fishery may contain 
useful information about length or age. A basic analysis of length and possibly otolith weight (as a proxy 
for age) would advise whether this merits further consideration. 
• The core input data are in imperial units (lbs) while model processed data (e.g. weight at length or age) 
are presented in metric units. More importantly the landings/catch data are in lbs and model outputs 
are in kgs making comparison somewhat difficult. Input and output data should be presented in 
consistent units. 
 

Review Workshop 
The review panel was in agreement with the research recommendations from the Data and 
Assessment Workshop reports. These identify the main shortcomings in the data and 
assessment which might be improved by research. However, the recommendations are 
extensive and some priority may be placed so that research having the greatest impact on the 
assessment might be given priority. 

Based on the observations made during the review, the RP suggested priority might be 
determined for the following research topics: 

1. Research to improve abundance indices and their development from fishery-dependent 
and fishery-independent data sources would appear to have relatively high priority as 
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they would have a great impact on the assessment. Topics could include, but not be 
limited to: 

 Improve precision in fishery-independent survey abundance indices by increasing 
the number of samples, including expansion into deeper water. 

 Improve precision in fishery-independent survey abundance indices by expanding 
observer coverage to at least 5% of the area to provide additional accurate 
information adequate to construct indices of abundance. Observer data should 
provide finer spatial resolution, a more accurate measure of CPUE, size frequency 
and discard information that is currently unavailable in the self-reported dataset. 
Current observer coverage is inadequate for this purpose.  

 Improve fishery-independent survey abundance indices by using logbooks to collect 
data on a set-by-set basis rather than per trip. This would allow for a much more 
accurate calculation of CPUE.  

 Re-examination of the standardization of CPUE indices, both the models and the 
covariates (habitat, sediment, depth etc.). 

2. For yellowedge grouper, ageing could be improved. There are historical otoliths 
collected off Florida during 1982-1983 which could be used if partitioned between 
species (e.g. using discriminant analysis). More age data might become available if the 
relationship between age and otolith weight could be developed. This could have a 
significant impact the stock assessment. 

3. Research to improve stock definition and structure. For the stock assessment, the 
biggest impact of this sort of research is on the way data are broken down into areas to 
try to improve coherence within sub-sets of data. This suggests that priority for this sort 
of research should depend upon demonstrating that the data can support alternative 
stock structures and that there would be greater coherence within these subsets of 
data. There were no apparent cohorts identifiable in the age composition data from the 
two areas used in this assessment, but insufficient data to support break down into 
three areas. Improving the basic data through, for example, re-examination of the 
sampling design for size and age composition from the commercial fishery might have 
higher priority. 

4. Research on life history is high priority, but should first and foremost be reflected in 
data collection before assessment model structure. While model structure might be 
seen as improved in representing real biological processes, such as protogynous 
hermaphroditism, unless there is sufficient monitoring and other data, the model will 
effectively be unable to incorporate the process in the assessment. One of the research 
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recommendations which could prove important is to determine a more appropriate way 
to model spawning stock size for protogynous species. 

In addition to research identified in the DW and AW, the RP recommends further work on the 
stock assessment modelling. The RP found results depended on how different sources of 
information were weighted, and alternative weighting schemes could be considered in 
developing future stock assessments. The age and length composition likelihood models appear 
appropriate, so research may be more focused on the abundance index standardization and 
ensuring their likelihood model and scale parameters are compatible with the age and length 
composition likelihood. 

The RP also suggested some additional methods which would improve the absolute stock size 
estimate. These methods would help determine the shape of the selection curve, the value of 
M, and therefore would improve the MSY estimation. Even though M has been reasonably well 
estimated, the assessment is still very uncertain, because F and M are low, so further 
improvements in the estimate of M would be beneficial. Absolute stock estimates might be 
obtained from 1) underwater video surveys to count fish burrows; 2) deep water tagging, as 
done for redfish in the Irminger Sea; or 3) depletion fishing experiments within a small area 
(e.g. 1 x 1 km) combined with NMFS survey type long line fishing to estimate survey 
catchability, like that done in the REX project for cod and other species in the north-eastern 
North Sea. 

 

Tilefish 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• In addition to the tilefish reproductive data needs (above), the WG recommends examination of 
the size frequency of commercial catch by month to examine potential inference concerning the 
sex ratio of the catch.  

• Improve information on stock structure/rates of possible exchange between Gulf and Atlantic, 
including pathways for larval transport.  

• Expand the fishery-independent long-line survey to deeper depths.  In addition, increase 
collection of sediment/habitat data to allow post-stratification of survey results. Increased 
resolution of spatial population structure is important given the spatially divergent landings and 
demographic differences (east and western Gulf) and given the potential for localized over-
exploitation within the larger Gulf of Mexico stock.  

• Last, the WG recommends monitoring the possibility of increased discards/highgrading as ITQs 
(catch shares) is undertaken as a management approach. 
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Procedural Recommendation:  

At points during the SEDAR 22 process, WG and DW panel members noted some confusion about 
“tilefish” as a species and as a species complex during discussions. Given the lack of clarity about 
common names for several species and their associated complexes, The WG recommends that scientific 
names be added to future SEDAR schedules and announcements. 

COMMERCIAL STATISTICS WORKING GROUP 

No recommendations were provided. 

RECREATIONAL STATISTICS WORKING GROUP  

No recommendations were provided. 

INDICES OF ABUNDANCE WORKING GROUP  

In the fishery-independent survey presented above, precision in abundance indices could be improved 
by increasing the number of samples at least two- to three-fold.  

Research recommendations for fishery dependent data: 
1.) Expand observer coverage to provide a subsample adequate to construct indices of abundance 
(Pelagic Longline Observer Progam has 5-8% coverage).  Observer data provides finer spacial resolution 
and a more accurate measure of CPUE.  It also provides size frequency and discard information that is 
currently unavailable in the self-reported dataset.  Current observer coverage is inadequate for the 
construction of indices of abundance. 

2.)  Self logbook data should be restructured to collect data on a per set basis rather than per trip. This 
would allow for a more accurate calculation of CPUE.  Data subsetting (determining targeting) would be 
vastly improved with set-based data. 

CIE REVIEWER RECOMMENDATIONS - DATA WORKSHOP 

Conclusions and recommendations 

I would like to commend the great efforts of all the participating scientists, managers and fishermen in 
the SEDAR 22 DW in the identification, evaluation and compilation of the information on life history, 
fishery-dependent and fishery-independent abundance indices, and landings in the commercial and 
recreational fisheries for YG, tilefish (i.e., golden tilefish), and blueline tilefish in the GOM. I was 
impressed by the breadth of expertise and experience of the panelists, openness of discussion for 
considering alternative approaches/suggestions, and constructive dialogs in each working group and at 
the plenary meetings throughout the workshop. All the comments, whether they were from scientists, 
managers, or fishermen, were fully considered and discussed. In particular, I commend the inclusion in 
the Data Workshop of fishermen, who provided insights on the quality of the fishery data, in particular 
for historical fisheries data. I observed on many occasions constructive interactions and dialogs between 
scientists/mangers and representatives of the industry in the Workshop. 
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In general, I consider the information identified and compiled in the DW represents the best 
efforts given all the limitations associated with data quality and quantity. I consider the approaches used 
in developing life history parameters, fisheries landings, and abundance indices sound. 

Having said that, I believe that there are large uncertainties associated with data identified and 
compiled in the DW, and that there is room for further improvement. I have made the following general 
comments and specific recommendations. 

General comments 

Although the SoW states that all the working papers and reference/background information for the 
workshop will be available two weeks before the workshop, only a few working papers (less than 25% of 
all the working papers promised) were available before the start of the workshop (not mention two 
weeks before the start of the workshop). Many working papers were still not ready in the middle of the 
workshop, which made my work difficult. The three separate working groups worked concurrently every 
day, making it impossible for me, as the only CIE reviewer, to be fully involved in each group’s 
discussions. 

I was told at the DW that Stock Synthesis 3 (SS3) will be used for the assessment of YG and 
tilefish. This choice of stock assessment model has direct impacts on the quality and quantity of the data 
that need to be evaluated and compiled in the Workshop. However, I observed that most DW panelists 
did not know exactly the data requirements, key assumptions, and options of the SS3 program. I 
recommend that future data workshop start with the introduction of the stock assessment model that 
will be used in the assessment so that data workshop participants understand the information needs of 
the stock assessment model. 

I noticed that the time period that the SEDAR 22 assessment covers had not been defined prior 
to the DW. I suggest that a stock assessment time period be defined prior to the DW so that working 
groups can focus on the defined time period, and not waste time discussing data falling outside the 
target stock assessment. The DW may also be a good place to discuss and make a decision about the 
time period the stock assessment should cover. 

There is a need to include scientific names for all species covered in the TORs and SoW. The 
tilefish is the official name of golden tilefish in the American Fisheries Society list of fish species. 
However, both golden tilefish and blueline tilefish were discussed at the Workshop. This creates some 
confusion. It is clear from all the discussions at this Workshop that the information for blueline tilefish is 
not sufficient for a formal stock assessment using an assessment model like SS3. 

 
Specific recommendations 

Although I have provided detailed comments and recommendations under each TOR, I re-iterate the 
following recommendations. 

• Possible existence of local stocks for both species needs to be evaluated; 
• More comparative studies need to be done to evaluate differences in data collected from 

different monitoring programs; 
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• More comparative studies need to be done to evaluate differences in parameters estimated 
using different methods to improve our understanding of the degree of uncertainty associated 
with these parameters; 

• More comparative studies need to be done to evaluate spatial and temporal variability in key 
life history parameters, abundance indices and landings; 

• More habitat variables need to be included in CPUE and abundance index standardization; 
• General additive models need to be considered in standardizing abundance index and CPUE; 
• Instead of using a point estimate as a bias correction factor in correcting potential biases in 

landings data, a range of correction factors can be used so that large uncertainty in landings 
data can be incorporated into the stock assessment; 

• The quality of catch data (landings, catch size/age composition, catch sex ratio etc.) is probably 
the most questionable of the data available to the stock assessment for both fish species, and 
the stock assessment model should have an ability to incorporate uncertainty in catch data; 

• A critical evaluation of fishery-independent monitoring programs should be done to identify 
problems associated with the current program design in quantifying population dynamics; 

• A systematic mail survey/interview of fishermen who have been involved in the GOM YG and 
tilefish needs to be done to have a better understanding of the degree of 
misreporting/underreporting and to identify if there is spatial and temporal variability in 
underreporting; 

• It appears that outliers may exist in the assessment and given the data quality concerns, I 
suggest that robust estimation methods be used in the assessment (although this may be the 
choice of the modelers, but I believe that the Data Workshop is a place to make the 
recommendation because this is the place to deal with data quality issues); 

• Uncertainty should be considered in all life history modeling, and confidence intervals should be 
estimated for the key life history parameters for the GOM YG and tilefish; 

• Because of the extremely small YG catch in the SEAMAP bottom trawl survey, caution should be 
used in applying the derived abundance index, and the change in survey protocol in 1987 calls 
for a separate analysis of the two time periods and two different catchabilities in population 
modeling; 

• Different measures for SSB should be considered for both tilefish and YG in stock assessment 
modeling; and 

• I recommend conducting a systematic evaluation of current sampling programs for quantifying 
size composition and age composition of commercial catch. Factors such as adequate spatial 
and temporal coverage and sampling intensity to have high effective sample sizes should be 
considered. I recommend developing alternative sampling designs, developing a simulated 
fishery that mimics temporal and spatial variability in size and age compositions in commercial 
landings, applying current and alternative sampling programs to the simulated fishery, 
comparing the performance of the sampling programs with respect to their replications of built-
in size and age compositions in the simulated fishery, and identifying a cost-effective port 
sampling program for quantifying size and age compositions of commercial landings. 
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Finally, I strongly concur with the recommendations made by the LHG in their draft DW report regarding 
life history work for the GOM YG and tilefish, and I think all the issues raised in the report are critical to 
improve the life history data quality. The draft reports of the other two groups (IG and LDG) were not 
available when I prepared this report so I cannot make any comments regarding the recommendations 
they will list in the DW reports. 

Assessment Workshop 
In addition to the recommendations made in the SEDAR 22 Data Workshop Report, the AP makes the 
following recommendations for research and data collection. 

• In a fishery with multiple data deficiencies, one of the objects of modeling is to identify those 
data sets that, by their inadequacy or absence, have a disproportionate impact on the outcome 
of the assessment. This then provides an independent assessment of the prioritization of future 
research effort aimed at improving the assessment most effectively. More could probably be 
made of this in defining immediate future research focus. 

• Analyze existing data, or collect and analyze new data to confirm that the tilefish is composed of 
only a single stock. This could focus on a genetics program aimed at a number of species in the 
region, as this appears to be a shared problem amongst a number of species. 

• Review the information about distribution of tilefish age in time and geographical area with a 
view to obtain better quality data going forward (i.e. attempts to obtain a balance of samples 
from the different areas of (i) the fishery and (ii) the wider stock distribution should be 
developed and implemented). 

• Evaluating whether the amount of remaining quota influences how landings are reported by 
species should be considered. 

• While the recreational landings represent a small proportion of the landings it could be worth 
reviewing the biological data available as recreational fisheries often either target or catch 
different age or length components of the stock compared to other fisheries. If this is the case 
then this small part of the fishery may contain useful information about length or age. A basic 
analysis of length and possibly otolith weight (as a proxy for age) would advise whether this 
merits further consideration. 

CIE REVIEW RECOMMENDATIONS – ASSESSMENT PROCESS 

The research recommendations in the tilefish assessment report were all identifying appropriate areas 
for further investigation but a number of them were rather short on proposed investigative 
methodologies. 

One proposal to look at stock structure should be part of a larger, probably genetics program to 
look at regional stock structure in a number of similar species. 

The fishery dependent research recommendations were both good but it is probably worth 
defining how much observer coverage would be required to provide adequate data from which to 
construct alternative indices. The additional fishery information obtained from an expanded observer 
program (on such things as discards) would, however, also be welcome. 
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Additional research recommendations have been identified by the reviewer and are presented 
below in priority order. 

Reviewer Recommendations 

• In a fishery with multiple data deficiencies, one of the objects of modeling is to identify those data sets 
that, by their inadequacy or absence, have a disproportionate impact on the outcome of the 
assessment. This then provides an independent assessment of the prioritization of future research effort 
aimed at improving the assessment most effectively. More could probably be made of this in defining 
immediate future research focus. 
• Analyze existing data, or collect and analyze new data to confirm that the tilefish is composed of only a 
single stock. This could focus on a genetics program aimed at a number of species in the region, as this 
appears to be a shared problem amongst a number of species. 
• Review the information about distribution of tilefish age in time and geographical area with a view to 
obtain better quality data going forward (i.e. attempts to obtain a balance of samples from the different 
areas of (i) the fishery and (ii) the wider stock distribution should be developed and implemented). 
• Evaluating whether the amount of remaining quota influences how landings are reported by species 
should be considered. 
• While the recreational landings represent a small proportion of the landings it could be worth 
reviewing the biological data available as recreational fisheries often either target or catch different age 
or length components of the stock compared to other fisheries. If this is the case then this small part of 
the fishery may contain useful information about length or age. A basic analysis of length and possibly 
otolith weight (as a proxy for age) would advise whether this merits further consideration. 
• The core input data are in imperial units (lbs) while processes data (e.g. weight at length or age) are 
presented in metric units. More importantly the landings/catch data are in lbs and model outputs are in 
kgs making comparison somewhat difficult. Input and output data should be presented in consistent 
units. 

Review Workshop 
The review panel was in agreement with the research recommendations from the Data 
Workshop and Assessment Workshop reports. These identify the main shortcomings in the data 
and assessment which might be improved by research. However, the recommendations are 
extensive and some priority may be placed so that research having the greatest impact on the 
assessment might be given priority. 

The RP noted that the AP suggested using the models to identify the most important data 
deficiencies to prioritize research and that more work on this could be undertaken. Based on 
the observations made during the review, the RP suggested priority might be determined for 
the following research topics: 
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5. Research to improve abundance indices and their development from fishery-dependent 
and fishery-independent data sources would appear to have relatively high priority as they 
would have a great impact on the assessment. Topics could include, but not be limited to: 

• Improve precision in fishery-independent survey abundance indices by increasing the 
number of samples, including expansion into deeper water. 

• Improve precision in fishery-independent survey abundance indices by expanding observer 
coverage to at least 5% coverage to provide additional accurate information adequate to 
construct indices of abundance. Observer data should provide finer spatial resolution, a 
more accurate measure of CPUE, size frequency and discard information that is currently 
unavailable in the self-reported dataset. Current observer coverage is inadequate for this 
purpose.  

• Improve fishery-independent survey abundance indices by using logbooks to collect data on 
a set-by-set basis rather than per trip. This would allow for a much more accurate 
calculation of CPUE.  

• Re-examination of the standardisation of CPUE indices, both the models and the covariates 
(habitat, sediment, depth etc.). 

6. Research to improve stock definition and structure. For the stock assessment, the 
biggest impact of this sort of research is on the way data are broken down into areas to try 
to improve coherence within sub-sets of data. This suggests that priority for this sort of 
research should depend upon demonstrating that the data can support alternative stock 
structures and that there would be greater coherence within these subsets of data. There 
were no apparent cohorts identifiable in the age composition data from the two areas used 
in this assessment, but insufficient data to support break down into three areas. Improving 
the basic data through, for example, re-examination of the sampling design for size and age 
composition from the commercial fishery, might have higher priority. 

7. Research on life history is high priority, but should first and foremost be reflected in 
data collection before assessment model structure. While model structure might be seen as 
improved in representing real biological processes, such as protogynous hermaphroditism, 
unless there are sufficient monitoring and other data, the model will effectively be unable 
to incorporate the process in the assessment. 

In addition to research identified in the DW and AW, the RP recommends further work on the 
stock assessment modelling. The RP found results depended on how different sources of 
information were weighted, and alternative weighting schemes could be considered in 
developing future stock assessments. The age and length composition likelihood models appear 
appropriate, so research may be more focused on the abundance index standardisation and 
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ensuring their likelihood model and scale parameters are compatible with the age and length 
composition likelihood. 

The RP also suggested some additional methods which would improve the absolute stock size 
estimate. These methods would help determine the shape of the selection curve, the value of 
M, and therefore would improve the MSY estimation. Even though M has been reasonable well 
estimated, the assessment is still very uncertain, because F and M are low, so further 
improvements in the estimate of M would be beneficial. Absolute stock estimates might be 
obtained from 1) underwater video surveys to count fish burrows; 2) deep water tagging, as 
done for redfish in the Irminger Sea; or 3) depletion fishing experiments within a small area 
(e.g. 1 x 1 km) combined with NMFS survey type long line fishing to estimate survey 
catchability, like that done in the REX project for cod and other species in the north-eastern 
North Sea. This last method may be particularly suitable for tilefish, which is a sedentary 
species. 

 

 



Consolidated SEDAR Recommendations       SEDAR 23 

 

193 

SEDAR 23: FWC Goliath Grouper 

Data Workshop 

LIFE HISTORY WORKING GROUP 

Stock Definition: 

• D. Jones has new MARFIN funding to use otolith microchemistry (laser ablation) to determine if 
there are distinct subpopulations based on geographic differences in chemical signatures. 
Juvenile habitat would be represented at the origin of otolith, adult habitat at the margins (SA 
and/or Gulf) **goliath grouper were not originally considered in this MARFIN proposal, but could 
easily be added with availability of otoliths and moderate time resources. 

• Koenig referenced the availability of goliath grouper eggs from the SA and GOM which could be 
used for genetic population structure analysis.  Eggs will be sampled for Dr Matthew Craig (U 
Puerto Rico) who has done the most extensive work on goliath grouper population genetics 
(Craig et al. 2009) 

• Description of larval stages of goliath grouper is part of an ongoing MARFIN project by Koenig 
and Coleman. 

• Limited recent drifter studies along the US South Atlantic coast have shown the potential for 
wide distribution patterns along the coast from Cape Hatteras to the Florida Keys (Lesher and 
Sedberry, SEDAR 10-DW-06).  With location and timing of spawning now known, it would be a 
good opportunity to initiate additional drifter studies in the SA and GOM. 

• Ongoing research (Koenig and Coleman) will verify known SPAGS and suspected SPAGS. It will 
also determine the size structure of spawning fish, their residency time on the SPAGS, and size-
related fecundity.  With more known SPAGS, there is the potential to assess the abundance of 
reproductive adults based on numbers present at SPAGS and knowing the geographical range of 
the participating spawners. 

Age and Growth: 

• A directed effort to collect hard parts from large, old fish to validate these methods for old 
individuals. 

• More detailed information on maximum age and size is needed. There are no new data available 
for maximum age or maximum size since Bullock et al. 1992.  There is reason to suspect that 
maximum age is a low estimate due to the small number of large, old fish sampled. Additionally, 
there is concern over whether or not the asymptote is fully represented due to the low number 
of samples represented at the oldest ages (Fig.1). However, this maximum age does fall within 
the values observed for other epinephelines [i.e., E. fuscoguttatus (42 y for females and 40y for 
males; Pears, 2006), E. morio (29 y; Lombardi-Carlson et al., 2006), E.), H. nigitus (41 y; 
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Manooch, 1987), E. striatus (29 y; Sadovy and Ecklund 1999)]. However, the best species for 
comparison (due to similar size, tropical/subtropical distribution and ecological role) are the 
Indo-Pacific E. lanceolatus and E. tukula; data on maximum size, age and growth rate are still 
being sought at the time of writing the present report. 

• As suggested during the last SEDAR (SEDAR6, 2004): “The panel recommended continued work 
on ageing. Ages should be standardized to a calendar year, so that information on a year class is 
treated consistently throughout the year.” 

Reproduction 

• Ongoing research (Koenig and Coleman, MARFIN) will evaluate fecundity, sexual pattern, SPAG 
distribution, size structure and sex ratio within SPAGS, and mating system using non-lethal 
methods. 

Habitat and Movement: 

• We need spatially-explicit models. Due to microhabitat preferences and site attachment in both 
juvenile and adult goliath groupers, density values (as number of individuals per unit area or 
length of coastline) should be used with caution in population estimates and modeling; it is 
essential to contrast densities in high quality habitats versus low quality habitats, and not use a 
single density value which could results in over-estimates of total population levels. Future 
modeling efforts should also account for the known (or unknown) statewide spatial distribution 
of both juveniles and adults. 

• We need a state-wide evaluation of habitat quality integrating habitat structure and water 
quality. Including this knowledge in our goliath grouper assessments will allow us to expand 
population models into ecosystem-based management. 

• What is the extent of high quality mangrove habitat, and where is it located in Florida? There is 
a need for a state-wide assessment of mangroves as fish habitat, to evaluate potential high 
quality sites that are the nurseries, not only for juvenile goliath grouper but also for juveniles of 
a diverse group of other fish and invertebrate species. 

• When evaluating high quality habitat (both in mangroves and reefs), in addition to evaluating 
the structural characteristics, what is the water quality of each habitat? There is a need to 
quantify, state-wide in real time and 24/7 the water quality (salinity, temperature, dissolved 
oxygen) of mangroves, and coastal reefs. This research question applies not only to goliath 
grouper but also to all estuarine and coastal species that use mangroves and reefs (coral reefs, 
reef ledges) during their life history.  

• What are the biological corridors used during the ontogenetic migrations (from juvenile 
mangrove habitat to reef adult habitat) and the spawning migrations (from resident habitat to 
spawning aggregation sites)? We don’t know if goliath grouper use a specific path or network 
(=biological corridor) during their two major migratory events (ontogenetic and reproductive). 
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• What are the maximum distances that can be covered by juveniles in ontogenetic migrations 
towards the adult habitat, and by adults in their spawning migrations? These data are needed to 
understand the ontogenetic and spawning connectivity within the goliath grouper population. 

COMMERCIAL AND RECREATIONAL STATISTICS WORKING GROUP 

The prohibition on any harvest of goliath grouper precludes any fishery dependent research other than 
that conducted by on-board observers or recorded in fishermen’s logbooks.  Continued collection of 
size, frequency in the catches by gear, and observed release condition is important for obtaining release 
mortality estimates and possibly an estimate of numbers caught by gear, fishing area, and depth.  It is 
expected that as the abundance of this species increases, so too will the frequency of encounter with 
fishing gears.   Brusher and Schull’s (2009) study that goliath grouper have a reasonably good chance of 
surviving the encounter with fishing gear at least in shallower waters.  Capture-recapture studies could 
be designed to examine the effects of releases from the recreational fishery.  With the apparent 
increase in numbers of goliath grouper reported by anglers, it is inevitable that more encounters with 
fishing gear will occur and this seems to be borne out by reports from angler surveys such as the ENP 
Angler Creel Survey and the MRFSS.  Surveys of spawning aggregations are needed to extend the 
usefulness of Don DeMaria’s earlier surveys and to monitor population trends of adults. 

INDICES OF ABUNDANCE WORKING GROUP  

No research recommendations were provided by the Working Group. 

Assessment Workshop 
Recommendations on future research and data collection were provided at the DW.  An additional 
recommendation for a “research fishery” was briefly discussed at the Assessment Workshop (AW), but 
was never formalized. 

Review Workshop 
Although results were unsatisfactory for this stock assessment, they did serve to clarify additional 
research necessary for future assessment efforts. The next benchmark assessment cannot be 
successfully completed without data from the research recommended by the Data, Assessment, and 
Review Panels. 

Stock Definition: 

• Goliath grouper should be genetically sampled from as many areas in the South Atlantic and 
Gulf of Mexico as possible to allow for a more thorough examination of the current single stock 
definition.  

• Examination of spawning aggregations over the entire distribution range should include 
seasonality, sex ratios, and individual fidelity. 

Long-term monitoring: 
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• Basic reproductive data are lacking throughout the species distribution, including: size and age 
at maturity for each sex, sexual sequence with size and age for each sex, and fecundity. 

• As described in the above research recommendations by the Life History Working Group, 
research on age structure, and locations of suitable juvenile and adult habitat, discard and 
discard mortality rates should be accomplished throughout the species distribution 

Economic impact: 

• Because of the relatively small size of a potentially reopened consumptive fishery for goliath 
grouper, a socio-economic evaluation of the relative benefits of consumptive versus non-
consumptive uses would be beneficial. There may be greater long-term economic benefit to 
development of sustainable non-consumptive eco-tourism venues than would be possible from 
a consumptive fishery. 
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SEDAR 24: South Atlantic Red Snapper 

Data Workshop  

Workshop Term of Reference #10 called for the Data Panel to provide recommendations for 
future research in areas such as sampling, fishery monitoring, and stock assessment; and to 
include specific guidance on sampling intensity (number of samples including age and length 
structures) and appropriate strata and coverage. 

 

Life History Work Group 

The life history WG recommended the following: 

• Age Reading Comparisons   Continuing the age reading comparisons and calibrations 
between labs on a reference collection of known age fish would be beneficial for 
determining a more accurate aging error matrix and would provide accuracy to the age 
composition data. 

• Movements and Migrations   More research on red snapper movements/migrations in 
Atlantic waters is needed. Available data and the results of studies in the Gulf of Mexico 
indicate high site fidelity. Tropical storms may cause greater than normal movement. 

 

Commercial Work Group 

The Workgroup reviewed recommendations from SEDAR 15 and offers additional 
recommendations.  The Commercial WG notes that Sea Grant is currently funding a video 
monitoring program for observing the snapper-grouper fishery using exemption permits with 7 
total vessels participating (1 in NC, 2 each in SC, GA, and FL). 

 The commercial WG recommended the following: 

• Electronic Logbooks 
• More observers 

o 5-10% allocated by strata within states 
o Possible to use exemption to bring in everything with no sale 
o Get maximum information from fish 

• Angler education with regards to recording depths on paper logbooks 
• More precise depths by species from port agents (would require data base change) 
• Expand TIP sampling 

o Reallocate samplers for at-sea observer trips 
o Improve sampling from Florida’s handline and dive gear where most of the effort 

and landings are from. 
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• Continue to sample more ages (proportional to effort), although large numbers of ages 
were sampled in the most recent years, especially 2009. 

 

Recreational Work Group 

The recreational WG recommended the following: 
• In order to separate PR and CH catch data, more age data are needed, particularly 

from the PR mode. 
• Continued research efforts to incorporate/require logbook reporting from recreational 

anglers.  
• Quantify historical fishing photos for use in future SEDARS. 
• MRFSS At-SEA observer program in NC, SC and GA should collect depth fished 

data.  Standardize data elements within this program. 
• Headboat Survey logbook should also collect depth information.  
• Continued research efforts to collect discard length and age data from the private 

sector. 
• Improve metadata collection in the recreational fishery. 

 

Indices Work Group 

The indices Work Group recommended the following: 
• More fishery independent data collection 
• Exploration of the Stephens and MacCall trip selection method and alternatives methods 

o Explore the use of actual landings rather than presence/absence for other species 
for trip selection 

• Evaluate how fishermen preferences change over time and whether such changes affect 
CPUE 

• Increase observer coverage, including information on area fished and depth 
• Examine how catchability has changed over time with increases in technology and 

potential changes in fishing practices. This is of particular importance when considering 
fishery dependent indices 

• Investigate potential density-dependent changes in catchability 
 

Analytic Approach Work Group 

There were no research recommendations from the Analytic Approach working group. 

 

Discards Mortality Work Group 

The discards mortality WG recommended the following: 
• More hooking, size, and depth related discard mortality studies 
• Angler education 
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• More accurate depths by species from logbooks 
• Survey of fishermen and scientists to possibly get information on depth of areas 

fished and species abundance 
More species specific depth information collected by port agents 
 

Assessment Workshop 

Assessment Process I Term of Reference #10 called for the Assessment Panel to provide 
recommendations for future research and data collection. 

The assessment panel recommended the following: 

• Fishery independent surveys of reef fishes in the Southeast were expanded in 2010 and 
continued expansion is recommended.  These data should be made available for future 
assessments of red snapper.  

• More information on age/length composition of discards from various fleets would improve 
stock assessment of reef fishes in the Southeast, including red snapper.  A recreational 
discard reporting system would benefit future assessments. 

• More information on discard mortality rates would improve stock assessment of reef fishes in 
the Southeast, including red snapper. 

• More detailed spatial and temporal resolution of fishing effort for each fleet would likely 
improve assessments. 

• Methods to characterize uncertainty in assessment results deserve further consideration.  For 
avoiding overfishing, characterizing uncertainty is more than an academic exercise, 
particularly when relying on probabilistic methods to set catch levels. 

• Compared to other fishes, red snapper mature very young relative to their life span.  This is 
consistent with the hypothesis that maturation, as a character trait, is influenced by 
exploitation. Assessments and management could be improved by better understanding 
plasticity in life-history traits (such as maturation), as well as evolutionary effects of 
exploitation. 

• Depth appears to be important component of population and fishery dynamics for red 
snapper.  Spatial assessment models might be able to address depth explicitly, if migration 
rates among strata were better understood.  

• Increased fishery independent sampling of larvae and juveniles. 

• Increased TIP sampling. 

• Increased sampling of recreational sector. 

• Examine or develop ways to include anecdotal information in SEDAR assessments. 



Consolidated SEDAR Recommendations       SEDAR 24 

 

200 

 

Review Workshop 

The Review Panel suggested some recommendations, categorized as more important (Tier 1) and 
less important (Tier 2). 

Tier 1  

• Investigate alternate stock recruitment models, and in particular the robustness of stock status 
conclusions to reasonable alternative stock-recruit assumptions.  

• Consider estimating missing catch (e.g., recreational) within the model to improve consistency. 
An example of such an approach is the B-ADAPT model applied to North Sea cod.  

• Review historical records for determining historical average weights of fish. This is consistent 
with a DW recommendation.  

• The Review Panel agreed with the DW and AW recommendations to improve age sampling. In 
particular, this should improve the estimation of fishing mortality in BAM.  

• The Review Panel agreed with the DW and AW recommendations to continue developing 
fishery-independent abundance indices, especially because assumed changes in catchability of 
CPUE indices for red snapper are uncertain.  

• Explore changes in catchability in light of other species involved in the mixed species fisheries 
that catch red snapper. The Review Panel anticipates that changes in catchability may be 
consistent among some of these species.  

Tier 2  

• Consistent with the AW recommendation regarding “plasticity in life-history traits”, the 
Review Panel recommends investigating for temporal variation in growth and maturation rates, 
especially when such characteristics often show a density-dependent response.  

• Tagging studies can provide relatively direct estimates of fishing mortality and selectivity, 
growth rates, and other stock assessment parameters. Where possible, information from tagging 
studies that are representative of the stock as a whole should be incorporated into the assessment. 
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SEDAR 25: South Atlantic Black sea bass and golden tilefish 
 

Black sea bass 

Data Workshop 
 
Life History 
• Investigate the movements and migrations of black sea bass using otolith microchemistry, genetic 

studies, and expanding tagging studies. 
• Investigate the movement and mixing of larval and juvenile black sea bass within the U.S. South 

Atlantic region. 
• Sampling to include the entire Southeast region over a longer time period. 
• Analyze size- or age-specific spawning frequency and spawning seasonality. 
• Further develop the tagging model described by Rudershausen et al. (2010) to address the 

assumptions of the model. 
• Depth appears to have an effect on the discard mortality rate.  Currently depth-specific discard rates 

and estimates of discard numbers are not available.  There is very little depth specific information 
on the private recreational fleet. 

• Temperature and seasonality of discard mortality should be investigated. 
• Circle hooks are now required by the SAFMC for fishermen operating in the snapper grouper fishery.  

The impact of this regulation cannot currently be incorporated into the discard mortality rate. 
• Venting is not required in the South Atlantic but it is required in the Gulf of Mexico for snapper 

grouper fishermen.  Research should be conducted on a variety of recompression techniques to 
determine the most effective method for reducing discard mortality. 
 

Commercial Statistics 
• The Commercial Workgroup recommends study of migration patterns, focusing on fish movements 

around the Cape Hatteras, NC area. 
• Additionally, the group would suggest determining the impact/landings of the historical foreign fleet 

in the South Atlantic. 
• Finally, collection of better spatial information in the fishery to determine potential localized 

depletion effects is recommended. 
 
Recreational Statistics 
• Increase sample size of at-sea observers and dockside validation for HB mode. 
• Increase proportion of fish with biological data within MRFSS sampling. 
• Development of hard part sampling coordinated with intercept surveys. 
• Continue development of standardized method for calculating incomplete weight data  
• Quantify historical fishing photos for use in future SEDARS. 
• Develop method for capturing depth at capture within MRFSS At-Sea observer program and 

Headboat Survey. 
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• Conduct study looking at current compliance rates in logbook programs, develop recommendations 
for improving them, including increased education directed toward effect of not reporting 
accurately. 

• Continued development of electronic reporting of headboat logbook for full implementation  
• Continued development of higher degree of information of condition of released fish e.g. FL as the 

model 
• Continued evaluation of methodology for mandatory reporting in the For-hire sector e.g. Gulf MRIP 

Pilot 
 

Indices 
• None submitted. 
 

Assessment Workshop 
•   The assessment panel recommended increasing the number of age samples collected from the 
general recreational sector. 

•   Black sea bass in the southeast U.S. were modeled in this assessment as a unit stock, as 
recommended by the DW and supported by genetic analysis (SEDAR-25-RD42).  For any stock, variation 
in exploitation and life-history characteristics might be expected at finer geographic scales.  Modeling 
such sub-stock structure would require more data, such as information on the movements and 
migrations of adults and juveniles, as well as spatial patterns of recruitment.  Even when fine-scale 
spatial structure exists, incorporating it into a model may or may not lead to better assessment results 
(e.g., greater precision, less bias).  Spatial structure in a black sea bass assessment model might range 
from the very broad (e.g., a single Atlantic stock) to the very narrow (e.g., a connected network of meta-
populations living on individual reefs).  What is the optimal level of spatial structure to model in an 
assessment of snappergrouper species such as black sea bass? 

•   The assessment time period (1978–2010) is short relative to some other assessments of South 
Atlantic reef fishes.  Extending the assessment back in time might provide improved understanding of 
the stock’s potential productivity and therefore sustainable yield, assuming the historic productivity is 
still relevant.  Such an extension would require historic landings estimates from all fleets in operation.  
Although historic estimates from the commercial sector are available, those from the recreational sector 
are not.  Hindcasting the historic recreational landings might require the development of new methods, 
or at least analysis of existing methods. 

•   Protogynous life history: 1) Investigate possible effects of hermaphroditism on the steepness 
parameter; 2) Investigate the sexual transition for temporal patterns, considering possible mechanistic 
explanations if any patterns are identified; 3) Investigate methods for incorporating the dynamics of 
sexual transition in assessment models. 

•   In this assessment, the number of spawning events per mature female per year assumed a constant 
value of X = 31.  That number was computed from the estimated spawning frequency and spawning 
season duration.  If either of those characteristics depends on age or size, X would likely also depend on 
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age or size.  For black sea bass, does spawning frequency or spawning season duration (and therefore X) 
depend on age or size?  Such dependence would have implications for estimating spawning potential as 
it relates to age structure in the stock assessment. 

•   For this assessment, the age-dependent natural mortality rate was estimated by indirect methods.  
More direct methods, e.g. tag-recapture, might prove useful.  Some tag-recapture studies have 
demonstrated relatively high tag return rates for black sea bass, at least compared to those of other reef 
fishes of the southeast U.S. 

Review Workshop 
The RP was in agreement with the research recommendations from the Data Workshop and Assessment 
Workshop reports. These identify the main shortcomings in the data and assessment which might be 
improved by research. It is worth noting that alongside any improvements in methodology and 
information, allowance should be made for backwards compatibility with existing long time-series. The 
recommendations are extensive and some priority may be placed so that research having the greatest 
impact on the assessment might be given the greatest priority.  

High Priority 

Life history: There are a number of uncertainties over the life history of this species which are critical in 
setting up reliable age-structured stock assessment models. Any studies that improve understanding of 
size or age specific spawning frequency, spawning seasonality, and functions modeling sex-change 
should be given high priority, particularly because they are critical in defining SSB and therefore stock 
status. This is particularly important in black sea bass because it depends on a calculation of female 
fecundity where mortality is apparently focused on the males (protogyny with age specific selectivity 
and low undersize discard mortality). 

Ageing: Age data is an important part of the assessment. Where possible, age sampling should be 
improved in terms of coverage by maximizing the number of trips sampled from both the recreational 
and commercial landings and discards.  

Discards: Discards make up a significant proportion of the catch, but mortality of discards is estimated as 
low. This mortality estimate is important in the stock assessment, and research to improve its accuracy 
could have significant impact on the assessment. Studies could improve estimates by relating mortality 
to temperature and depth and improving the routine collection of temperature and depth data. Also, 
any improvement on estimates of discards and research that would reduce discard mortality (e.g. hook 
type, venting) should have high priority. 

Recreational Statistics: The RP believed that research recommendations with the objective of improving 
recreational statistics could have significant impact on the black sea bass stock assessment. Any 
program to improve recreational fishery data would cover a wide number of other stocks making it 
efficient. High priority research and data collection should include improvements in the headboat 
survey, in methods to estimate weight from length, compliance with logbook programs and 
development of electronic logbooks where appropriate. Also, the improvements would be enhanced 
with the research on discards, discard mortality and ageing outlined above. 

Historical catches: The AW recommended extending the catch history further back than 1978. The RP 
considers that this is a high priority as it can significantly change the perception of the productivity of 
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the stock. However, it should be noted that any such extension is almost always associated with great 
uncertainty both in the estimation of historical catch and in the implicit comparison with a historical 
baseline that might have changed due to climate and other factors. 

Medium Priority 

Stock structure: A number of research recommendations by the DW and AW indicated possible ways to 
improve definitions of stock structure (e.g. genetic analyses). The RP found no very significant problem 
with this issue in this assessment. However, stock structure, including smaller scale spatial structure, 
movement and resident times could be valuable. The AW also suggested carrying out simulations to look 
at how spatial data and models might be included in a stock assessment, and the RP agrees that this 
might be a good start point before more expensive research is undertaken. 

Indices: Abundance indices are usually the main information drivers in the stock assessments in these 
fisheries. The RP recommended improving the fishery independent index if possible, ensuring 
geographical coverage of the stock is complete. Also, local absolute stock size estimates might be 
obtained from underwater video surveys, tagging, depletion fishing experiments within a small area, or 
some combination of these three. Estimating absolute biomass should be done in a way which is 
informative on catchability and selectivity in the model (could be included as a prior, for example). 

Recreational Statistics: Some research on the recreational fishery, while useful, was in the opinion of the 
RP, less urgent. This included analysis of historical photos to obtain lengths, research to obtain and 
interpret condition information on discarded fish and the evaluation of some data collection programs. 

Life history: The AW recommended looking at estimating age-dependent natural mortality directly. 
While the RP recognized that natural mortality is an important parameter, estimating this quantity is 
likely to be very difficult and may not be practical. Similarly, ontogenetic migration and other movement 
patterns, a possible cause of dome-shaped selectivity and local depletion, could be investigated. If a 
tagging program was being implemented for other purposes, these issues could and should be included. 

Recruitment Patterns: The RP noted that the apparent variance in the recruitment residuals had 
decreased over time. The recruitments are estimates of the model, so it was not necessarily clear that 
this was a real change in the stock dynamics, random chance or an artifact of the model. Nevertheless, 
the RP believed that some simple research to support or discount recruitment change could be 
undertaken by reviewing recruitment in other stocks or correlating this change with environmental 
variables where some causal link could be hypothesized. 

Low Priority 

The Commercial Statistics working group suggested examining the impact of the historical foreign fleet. 
However, the RP believed that the impact of any activities on black sea bass would be low, obtaining any 
data would be difficult and could be unsuccessful. 

Ultimately the interval between the current and next assessment is a policy decision, requiring scientific 
input. The RP wants to highlight scientific factors that should be taken into consideration when making 
this decision. The current black sea bass assessment indicates the stock is not overfished, but not yet 
rebuilt; and is undergoing overfishing. This indicates the stock is likely in need of regular assessments to 
track its status, ensure overfishing ends, and the stock is on a trajectory to rebuild. No new data sources 
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are expected to be available, at least in the short term, limiting the utility of conducting a new 
benchmark assessment in the short term.  

If management actions change, conducting a new assessment after their implementation has the 
potential to identify the impacts of the new management actions on the stock, as well as better identify 
the stock’s dynamics. A new assessment could provide improved information on benchmarks such as 
MSY or status indicators such as B/BMSY. 

The RP recommends that assessment updates be conducted regularly, at the interval of a high risk stock, 
and more often in response to changes in management regulations. If an update assessment indicates 
the stock’s status is declining or new data become available, the RP recommends moving forward with a 
full benchmark assessment. 

 



Consolidated SEDAR Recommendations       SEDAR 25 

 

206 

Tilefish 

Data Workshop 
 

Life History 
• Investigate the movements and migrations of Tilefish using Otolith microchemistry 
• Investigate the stock definition through genetic studies to establish if biogeographic boundary exists 

at Cape Hatteras or if future assessments will use the NC/VA border. 
• Fishery-dependent and fishery-independent sampling to include the entire Southeast Region 

throughout a longer time period. 
• Analyze size or age specific spawning frequency and spawning seasonality. 
 
Commercial Statistics 
• The Commercial Workgroup recommends exploration of the definition of the stock, particularly with 

respect to the northern boundary. 
• Additionally, the group would suggest examining the impact/landings of the historical foreign fleet 

in the South Atlantic. 
• Finally, collection of better spatial information in the fishery to determine potential localized 

depletion effects is recommended. 
 
Recreational Statistics 
• Continue development of standardized method for calculating incomplete weight data  
• Develop method for capturing depth at capture within MRFSS At-Sea observer program and 

Headboat Survey. 
• Conduct study looking at current compliance rates in logbook programs, develop recommendations 

for improving them, including increased education directed toward effect of not reporting 
accurately. 

• Continued development of electronic reporting of headboat logbook for full implementation 
• Continued development of higher degree of information of condition of released fish e.g. FL as the 

model 
 
Indices 
• None provided. 

 

Assessment Workshop 

• The assessment panel made the following recommendations. 
• Increasing the number of age samples collected from the main part of the species' range 
• Investigate reproductive characteristics, particulary regarding whether senescence or 

hermaphrodism occurs in the species 
• Improve the genetic data available by conducting studies of gene similarities by region 
• Investigate whether a climate-recruitment link exists 
• Investigate whether time varying M may be appropriate for tilefish 
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• Evaluate patterns in ageing error at the data workshop including development of an ageing error 
matrix 

• Obtain MRIP intercept numbers at the DW for tilefish and other rarely caught species 

Review Workshop 
The RP was in agreement with the research recommendations from the Data Workshop and Assessment 
Workshop reports. These identify the main shortcomings in the data and assessment which might be 
improved by research. However, the recommendations are extensive and some priority may be placed 
so that research having the greatest impact on the assessment might be given the greatest priority. 

High Priority 

Life history: There are a number of uncertainties over the life history of this species which are critical in 
setting up reliable age-structured stock assessment models. Some of this basic information is lacking, 
such as whether the species exhibits hermaphroditism. For example, in the Gulf of Mexico tilefish 
assessment (SEDAR 22), protogynous hermaphroditism was included in the model, whereas in this 
assessment it was not. Any studies that improve understanding of size or age specific spawning 
frequency, spawning seasonality, and functions modeling sex change should be given high priority, 
particularly because they are critical in defining SSB and therefore stock status.  

Movement: Several recommendations relate to fish movement. The RP recommends research on local 
population structure related to residence times and local migration, whether by tagging or alternative 
methods. Understanding fish movement should help understand how catches might cause local 
depletion and over what area. This could lead to improved data collection and use of spatial data in 
tractable way within the model. 

Indices: Abundance indices are usually the main information drivers in the stock assessments in these 
fisheries. The RP recommends developing a fishery independent index, which eventually would greatly 
improve the determination of stock status. Also, local absolute stock size estimates might be obtained 
from underwater video surveys (e.g. counting fish burrows), tagging, depletion fishing experiments 
within a small area, or some combination of these three. Estimating absolute biomass should be done in 
a way which is informative on catchability and selectivity in the model (could be included as a prior, for 
example). This last method may be particularly suitable for tilefish, which is probably a relatively 
sedentary species. 

Medium Priority 

Stock structure: A number of research recommendations by the DW and AW indicate possible ways to 
improve definitions of stock structure (e.g. genetic analyses). The RP found no very significant problem 
with this issue in this assessment. However, it may be that tilefish could be included in a wider program 
looking at stock structure of a variety of species which perhaps could also include Gulf of Mexico as well 
as the southern North Atlantic. 

Recreational Statistics: The RP believed that research recommendations with the objective of improving 
recreational statistics would most likely have limited impact on the tilefish stock assessment, and hence 
these only have medium priority. However, any program to improve recreational fishery data is likely to 
cover a wide number of other stocks where such data may be more critical. Therefore, any such 
program as a whole may be given high priority. 
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Low Priority 

The Commercial Statistics working group suggested examining the impact of the historical foreign fleet. 
However, the RP believed that the impact of any activities on tilefish would be low, obtaining data 
would be difficult and could be unsuccessful.
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SEDAR 26: Caribbean Queen Snapper, Silk Snapper, and Redtail 
Parrotfish 

Silk Snapper 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• It will be important to develop regional sampling programs to collect age and growth data for 
silk snapper, queen snapper, and redtail parrotfish to estimate growth parameters essential to 
length-based analyses.  Estimates of age-growth parameters are currently limited for the three 
species in question, therefore, it is essential to continue to build upon the existing published 
research.   

• Regional data collection programs should also be designed to evaluate morphological 
conversion factors for each species.  There is a lack of consistency in the units of measure for 
length among the studies reviewed by the LHWG.  An important area of research will be to 
develop length-length conversion factors for the three species.    

• Length-at-full vulnerability is an important input for length-based analyses.  Expansion and 
improvement of the TIP program will be crucial for continued collection of species-specific size 
information, which be used to estimate length-at full vulnerability.  

PUERTO RICO CATCH STATISTICS WORKING GROUP 

• Commercial Landings Expansion Factor - all recommendations are in progress. Port samplers are 
visiting different fishing centers, collecting data of landings by trip, species and effort 

• The working group also recommended that the uncertainty in the annual reported landings be 
characterized by computing the variance of the expansion factors and confidence intervals 
about the calculated total landings.  

• Increasing the dockside sampling of recreational fishing trips in Puerto Rico to reduce the 
uncertainty in the catch estimates and 2) 20 extending / initiate MRIP’s efforts in the US Virgin 
Islands to quantify the magnitude of recreational catches. In addition, recreational effort.  

• The recreational statistics Program recommends increasing the minimum number of trip 
interviews to 130 for shore fishing, 200 for private boats and 90 for charter boats.   

• There is an immediate need to develop sampling efforts to better identify and quantify discards 
in the commercial fisheries. 

USVI CATCH STATISTICS WORKING GROUP  

• Initiate MRIP’s efforts in the US Virgin Islands to quantify the magnitude of recreational catches.  
• It is important to determine the efficacy of expansion factors used to estimate total catch.  The 

information used to calculate expansion factors by year need to be verified. 
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• The collection of landings statistics in the U.S.V.I. should be species-specific because analysis of 
the current species-groupings is not informative for stock assessments.  Species composition 
from TIP is not appropriate, given the current sampling methodology, for estimating species-
specific landings using ratio estimators. 

• It is important to encourage fishermen to submit all the monthly catch reports, to submit 
reports for months when they do not fish, and to complete all the fields in the reports, since 
critical information such as effort, gear, and location fished are often missing or incomplete. 

FISHERY INDEPENDENT RESEARCH 

• Continuation of ongoing, long term research may provide additional information for future 
assessments. 

INDICES OF ABUNDANCE WORKING GROUP  

• Well-designed, systematic research programs are essential to providing the data necessary for 
effective management. Much of the research reviewed lacked the necessary sample sizes and 
regular (ongoing) data collection needed to construct an adequate time series of catch and 
abundance indices 

• A commitment to long-term research and data collection is essential for effective management. 
Short-term research and data collection are not the solution to the data problems identified in 
this assessment. Long-term research and monitoring are necessary in the Caribbean, as in any 
other managed fishery 

• Emphasis should be placed on the improvement of the TIP sampling program, as catch rate 
standardization, catch composition and size-frequency analyses will continue to rely upon this 
information.  Fishery-independent surveys and the collection of other biological data, however, 
are extremely important to develop alternative indices of abundance. 

• Need to continue efforts to develop partnerships with local fishermen to conduct research and 
to collect needed data. Partnerships with the fishing community and other stakeholders are a 
cost effective way to collect components of the data necessary for the assessment process 

 

Assessment Workshop 
Research efforts are needed that focus on improved data collection efforts, particularly on 

better quantification of trip based catch and effort and recording of more detailed geographical data on 
catch area.  Surveys should be considered that will allow validation of fisher reported catch, landings, 
and trip effort.  Surveys are needed that allow characterization of multi- species trips to allow 
identification of trips that split fishing effort across different gears and species groups.  These surveys 
should be coordinated with fisher groups to enhance support by the industry.  The ability to 
characterizing trip specific CPUE data by life history stage is needed to aid in quantifying size or age 
specific abundance trends. 
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Length-frequency data and the corresponding age-growth relationships will likely serve as the 
primary mechanism to inform assessments in the US Caribbean in the near future. A direct focus on 
increasing sampling intensity with a well-designed program (as being developed in the current 
Caribbean Data Improvement Plan) should be placed as a top priority.  This is particularly important in 
the Virgin Islands where sample size issues alone preclude drawing conclusions from the current TIP 
data. 

Reliable estimates of the von Bertalanffy growth parameters, required inputs for length-based 
mortality estimators, should be another research priority.  For silk snapper, a recent age-growth 
relationships derived from data from the region would also allow stronger conclusions to be drawn from 
the TIP data.  A well designed age and growth study should be instated to meet this research objective.  
 

Review Workshop 
Major priorities 

1. There is large degree of uncertainty in the assessment due to the data poor nature of this 
fishery. In the short to medium terms, the key data set is likely to remain size frequency 
distributions. The ability to utilize length-frequency data is contingent upon having reliable 
estimates of life history parameters (von Bertalanffy parameters in particular), therefore the 
highest priority for future research are: 

a. Studies on basic life history (e.g. age-growth relationships and estimating natural 
mortality) are essential in the US Caribbean and will greatly enhance the utility of the 
existing length-frequency data. This information should provide the greatest benefit to 
providing management advice in the short term. This should be placed as a top priority 
for key species. 

b. At present, the TIP size frequency data provides the only source of information on stock 
status and benchmarks and it is therefore essential that this program be at least 
continued. However, expansion (for example, to USVI) and improvement of the TIP 
program will be recommended for continued collection of species-specific size 
information. 

c. Focus should be on developing more complete and accurate data sets into the future, 
particularly on trip based catch and effort and recording of more geographical data on 
catch location. 

d. The recreational catch and effort is an important data set and should be continued. 
Expanding this system to the USVI may also be useful. Furthermore, this source of 
mortality should be included in the analyses. 

e. Emphasis should be placed on extension, as compliance and unreporting is likely to 
increase when more data is required of fishers. Given the present low rate of reporting 
in Puerto Rico, this would be of great concern. 

f. Validation of fisher reported catch, landings and trip effort should be undertaken. 
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g. The collection of landings statistics in the USVI should be species-specific because 
analysis of the current species-groupings is not informative for stock assessments, 
unless future assessments and management action focus on logical clusters of species. 

h. Characterization of multi- species trips to allow identification of trips that split fishing 
effort across different gears and species groups. This work should be coordinated with 
fisher groups to enhance buy-in by the industry. 

i. It is important to encourage fishermen to submit all the monthly catch reports (USVI), to 
submit reports for months when they do not fish, and to complete all the fields in the 
reports, since critical information such as effort, gear, and location fished are often 
missing or incomplete. 

2. All sources of mortality should be considered in the analyses especially for the recreational 
fishery catch in Puerto Rico for Silk and Queen Snapper. 

3. Given the importance of the SEINE method and that extensions of this method are likely to be 
used into the near future, the following additional modification are required: 

a. When the full likelihood surface for the SEINE analyses were shown in session, it was 
clear that unnecessary combinations are sampled and that the surface is reasonably flat 
near the optimal likelihood, which means more sampling needs to be undertaken within 
this range. 

b. The SEINE method should be extended to apply a Bayesian hierarchical model that 
draws on species with more information (Punt et al., 2011, although this method is not 
Bayesian). This method would integrate across all the different forms of uncertainty and 
also allow more data rich species’ information to be drawn from for the data poor 
species. 

c. The SEINE method should be extended to include the estimate of M for those species 
where this information is available. . This directly acknowledged the correlation 
between growth, maximum length and natural mortality.  

d. The SEINE method should be tested in a simulation study using a simulated population 
with known parameters, recruitment, and size frequency and including variability in key 
parameters. Furthermore, these results should then be converted to a guideline on how 
to apply this information in a data poor situation. 

e. Some preliminary analyses were undertaken during the Review that should be further 
investigated. 

Medium priority 

1. For all landings series, a more appropriate method would be to present median estimates of 
landings with confidence intervals for all regions. All sources of uncertainty should be included 
in this analysis. 

2. The CPUE standardisation methods needs much more extensive investigation, including: 

a.  The feasibility of including additional factors or variables either as offsets or ratios of 
catch to relevant species total catch should be undertaken in the future. An overall 
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Redtailed Parrotfish index from the catch rate standardisation is developed in the 
future. 

b. Developing an overall Redtailed Parrotfish index from the catch rate standardisation be 
developed in the future 

3. Given the uncertainty in the data, any future FIS should be designed in such a way as to be 
aligned with the earlier surveys. This would be extremely useful for comparison. 

Lower priority 

1. There is some question whether changing the commercial catch expansion method during the 
series produces biases. Therefore, the effect of the two different methods over the time series 
to develop the expansion factors should be tested. 

2. There is a need to develop sampling efforts to better identify and quantify discards in the 
commercial fisheries. 

 

Queen Snapper 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• It will be important to develop regional sampling programs to collect age and growth data for 
silk snapper, queen snapper, and redtail parrotfish to estimate growth parameters essential to 
length-based analyses.  Estimates of age-growth parameters are currently limited for the three 
species in question, therefore, it is essential to continue to build upon the existing published 
research.   

• Regional data collection programs should also be designed to evaluate morphological 
conversion factors for each species.  There is a lack of consistency in the units of measure for 
length among the studies reviewed by the LHWG.  An important area of research will be to 
develop length-length conversion factors for the three species.    

• Length-at-full vulnerability is an important input for length-based analyses.  Expansion and 
improvement of the TIP program will be crucial for continued collection of species-specific size 
information, which be used to estimate length-at full vulnerability.  

PUERTO RICO CATCH STATISTICS WORKING GROUP 

• Commercial Landings Expansion Factor - all recommendations are in progress. Port samplers are 
visiting different fishing centers, collecting data of landings by trip, species and effort 

• The working group also recommended that the uncertainty in the annual reported landings be 
characterized by computing the variance of the expansion factors and confidence intervals 
about the calculated total landings.  
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• Increasing the dockside sampling of recreational fishing trips in Puerto Rico to reduce the 
uncertainty in the catch estimates and 2) 20 extending / initiate MRIP’s efforts in the US Virgin 
Islands to quantify the magnitude of recreational catches. In addition, recreational effort.  

• The recreational statistics Program recommends increasing the minimum number of trip 
interviews to 130 for shore fishing, 200 for private boats and 90 for charter boats.   

• There is an immediate need to develop sampling efforts to better identify and quantify discards 
in the commercial fisheries. 

USVI CATCH STATISTICS WORKING GROUP  

• Initiate MRIP’s efforts in the US Virgin Islands to quantify the magnitude of recreational catches.  
• It is important to determine the efficacy of expansion factors used to estimate total catch.  The 

information used to calculate expansion factors by year need to be verified. 
• The collection of landings statistics in the U.S.V.I. should be species-specific because analysis of 

the current species-groupings is not informative for stock assessments.  Species composition 
from TIP is not appropriate, given the current sampling methodology, for estimating species-
specific landings using ratio estimators. 

• It is important to encourage fishermen to submit all the monthly catch reports, to submit 
reports for months when they do not fish, and to complete all the fields in the reports, since 
critical information such as effort, gear, and location fished are often missing or incomplete. 

FISHERY INDEPENDENT RESEARCH 

• Continuation of ongoing, long term research may provide additional information for future 
assessments. 

INDICES OF ABUNDANCE WORKING GROUP  

• Well-designed, systematic research programs are essential to providing the data necessary for 
effective management. Much of the research reviewed lacked the necessary sample sizes and 
regular (ongoing) data collection needed to construct an adequate time series of catch and 
abundance indices 

• A commitment to long-term research and data collection is essential for effective management. 
Short-term research and data collection are not the solution to the data problems identified in 
this assessment. Long-term research and monitoring are necessary in the Caribbean, as in any 
other managed fishery 

• Emphasis should be placed on the improvement of the TIP sampling program, as catch rate 
standardization, catch composition and size-frequency analyses will continue to rely upon this 
information.  Fishery-independent surveys and the collection of other biological data, however, 
are extremely important to develop alternative indices of abundance. 

• Need to continue efforts to develop partnerships with local fishermen to conduct research and 
to collect needed data. Partnerships with the fishing community and other stakeholders are a 
cost effective way to collect components of the data necessary for the assessment process 
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Assessment Workshop 
Research efforts are needed that focus on improved data collection efforts, particularly on trip 

based catch and effort and recording of more detailed geographical data on catch area.  Surveys should 
be considered that will allow validation of fisher reported catch, landings, and trip effort.  Surveys are 
needed that allow characterization of multi- species trips to allow identification of trips that split fishing 
effort across different gears and species groups.  These surveys should be coordinated with fisher 
groups to enhance buy in by the industry. 

The ability to utilize length-frequency data is contingent upon having reliable estimates of life 
history parameters (von Bertalanffy parameters in particular).  Studies on basic life history (e.g. age-
growth relationships and estimating natural mortality) in the US Caribbean will greatly enhance the 
utility of the existing length-frequency data and should provide the greatest benefit to providing 
management advice in the short term.  This should be placed as a top priority for key species.    
 

Review Workshop 
Major priorities 

1. There is large degree of uncertainty in the assessment due to the data poor nature of this 
fishery. In the short to medium terms, the key data set is likely to remain size frequency 
distributions. The ability to utilize length-frequency data is contingent upon having reliable 
estimates of life history parameters (von Bertalanffy parameters in particular), therefore the 
highest priority for future research are: 

a. Studies on basic life history (e.g. age-growth relationships and estimating natural 
mortality) are essential in the US Caribbean and will greatly enhance the utility of the 
existing length-frequency data. This information should provide the greatest benefit to 
providing management advice in the short term. This should be placed as a top priority 
for key species. 

b. At present, the TIP size frequency data provides the only source of information on stock 
status and benchmarks and it is therefore essential that this program be at least 
continued. However, expansion (for example, to USVI) and improvement of the TIP 
program will be recommended for continued collection of species-specific size 
information. 

c. Focus should be on developing more complete and accurate data sets into the future, 
particularly on trip based catch and effort and recording of more geographical data on 
catch location. 

d. The recreational catch and effort is an important data set and should be continued. 
Expanding this system to the USVI may also be useful. Furthermore, this source of 
mortality should be included in the analyses. 

e. Emphasis should be placed on extension, as compliance and unreporting is likely to 
increase when more data is required of fishers. Given the present low rate of reporting 
in Puerto Rico, this would be of great concern. 

f. Validation of fisher reported catch, landings and trip effort should be undertaken. 
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g. The collection of landings statistics in the USVI should be species-specific because 
analysis of the current species-groupings is not informative for stock assessments, 
unless future assessments and management action focus on logical clusters of species. 

h. Characterization of multi- species trips to allow identification of trips that split fishing 
effort across different gears and species groups. This work should be coordinated with 
fisher groups to enhance buy-in by the industry. 

i. It is important to encourage fishermen to submit all the monthly catch reports (USVI), to 
submit reports for months when they do not fish, and to complete all the fields in the 
reports, since critical information such as effort, gear, and location fished are often 
missing or incomplete. 

2. All sources of mortality should be considered in the analyses especially for the recreational 
fishery catch in Puerto Rico for Silk and Queen Snapper. 

3. Given the importance of the SEINE method and that extensions of this method are likely to be 
used into the near future, the following additional modification are required: 

a. When the full likelihood surface for the SEINE analyses were shown in session, it was 
clear that unnecessary combinations are sampled and that the surface is reasonably flat 
near the optimal likelihood, which means more sampling needs to be undertaken within 
this range. 

b. The SEINE method should be extended to apply a Bayesian hierarchical model that 
draws on species with more information (Punt et al., 2011, although this method is not 
Bayesian). This method would integrate across all the different forms of uncertainty and 
also allow more data rich species’ information to be drawn from for the data poor 
species. 

c. The SEINE method should be extended to include the estimate of M for those species 
where this information is available. . This directly acknowledged the correlation 
between growth, maximum length and natural mortality.  

d. The SEINE method should be tested in a simulation study using a simulated population 
with known parameters, recruitment, and size frequency and including variability in key 
parameters. Furthermore, these results should then be converted to a guideline on how 
to apply this information in a data poor situation. 

e. Some preliminary analyses were undertaken during the Review that should be further 
investigated. 

Medium priority 

1. For all landings series, a more appropriate method would be to present median estimates of 
landings with confidence intervals for all regions. All sources of uncertainty should be included 
in this analysis. 

2. The CPUE standardisation methods needs much more extensive investigation, including: 

a.  The feasibility of including additional factors or variables either as offsets or ratios of 
catch to relevant species total catch should be undertaken in the future. An overall 
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Redtailed Parrotfish index from the catch rate standardisation is developed in the 
future. 

b. Developing an overall Redtailed Parrotfish index from the catch rate standardisation be 
developed in the future 

3. Given the uncertainty in the data, any future FIS should be designed in such a way as to be 
aligned with the earlier surveys. This would be extremely useful for comparison. 

Lower priority 

1. There is some question whether changing the commercial catch expansion method during the 
series produces biases. Therefore, the effect of the two different methods over the time series 
to develop the expansion factors should be tested. 

2. There is a need to develop sampling efforts to better identify and quantify discards in the 
commercial fisheries. 

 

Redtailed Parrotfish 

Data Workshop 
LIFE HISTORY WORKING GROUP 

• It will be important to develop regional sampling programs to collect age and growth data for 
silk snapper, queen snapper, and redtail parrotfish to estimate growth parameters essential to 
length-based analyses.  Estimates of age-growth parameters are currently limited for the three 
species in question, therefore, it is essential to continue to build upon the existing published 
research.   

• Regional data collection programs should also be designed to evaluate morphological 
conversion factors for each species.  There is a lack of consistency in the units of measure for 
length among the studies reviewed by the LHWG.  An important area of research will be to 
develop length-length conversion factors for the three species.    

• Length-at-full vulnerability is an important input for length-based analyses.  Expansion and 
improvement of the TIP program will be crucial for continued collection of species-specific size 
information, which be used to estimate length-at full vulnerability.  

PUERTO RICO CATCH STATISTICS WORKING GROUP 

• Commercial Landings Expansion Factor - all recommendations are in progress. Port samplers are 
visiting different fishing centers, collecting data of landings by trip, species and effort 

• The working group also recommended that the uncertainty in the annual reported landings be 
characterized by computing the variance of the expansion factors and confidence intervals 
about the calculated total landings.  
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• Increasing the dockside sampling of recreational fishing trips in Puerto Rico to reduce the 
uncertainty in the catch estimates and 2) 20 extending / initiate MRIP’s efforts in the US Virgin 
Islands to quantify the magnitude of recreational catches. In addition, recreational effort.  

• The recreational statistics Program recommends increasing the minimum number of trip 
interviews to 130 for shore fishing, 200 for private boats and 90 for charter boats.   

• There is an immediate need to develop sampling efforts to better identify and quantify discards 
in the commercial fisheries. 

USVI CATCH STATISTICS WORKING GROUP  

• Initiate MRIP’s efforts in the US Virgin Islands to quantify the magnitude of recreational catches.  
• It is important to determine the efficacy of expansion factors used to estimate total catch.  The 

information used to calculate expansion factors by year need to be verified. 
• The collection of landings statistics in the U.S.V.I. should be species-specific because analysis of 

the current species-groupings is not informative for stock assessments.  Species composition 
from TIP is not appropriate, given the current sampling methodology, for estimating species-
specific landings using ratio estimators. 

• It is important to encourage fishermen to submit all the monthly catch reports, to submit 
reports for months when they do not fish, and to complete all the fields in the reports, since 
critical information such as effort, gear, and location fished are often missing or incomplete. 

FISHERY INDEPENDENT RESEARCH 

• Continuation of ongoing, long term research may provide additional information for future 
assessments. 

INDICES OF ABUNDANCE WORKING GROUP  

• Well-designed, systematic research programs are essential to providing the data necessary for 
effective management. Much of the research reviewed lacked the necessary sample sizes and 
regular (ongoing) data collection needed to construct an adequate time series of catch and 
abundance indices 

• A commitment to long-term research and data collection is essential for effective management. 
Short-term research and data collection are not the solution to the data problems identified in 
this assessment. Long-term research and monitoring are necessary in the Caribbean, as in any 
other managed fishery 

• Emphasis should be placed on the improvement of the TIP sampling program, as catch rate 
standardization, catch composition and size-frequency analyses will continue to rely upon this 
information.  Fishery-independent surveys and the collection of other biological data, however, 
are extremely important to develop alternative indices of abundance. 
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• Need to continue efforts to develop partnerships with local fishermen to conduct research and 
to collect needed data. Partnerships with the fishing community and other stakeholders are a 
cost effective way to collect components of the data necessary for the assessment process. 

Assessment Workshop 
Research efforts should focus on improved data collection efforts, particularly on trip based catch and 
effort and recording of more detailed geographical data on catch area.  Surveys should be considered 
that will allow validation of fisher reported catch, landings, and trip effort.  Surveys are needed that 
allow characterization of multi- species trips to allow identification of trips that split fishing effort across 
different gears and species groups.  These surveys should be coordinated with fisher groups to enhance 
buy in by the industry. 

Length-frequency data and the corresponding age-growth relationships will likely serve as the primary 
source of information for assessments in the US Caribbean in the near future. A direct focus on 
increasing sampling intensity with a well-designed program (as being developed in the current 
Caribbean Data Improvement Plan) should be placed as a top priority.  

Reliable estimates of the von Bertalanffy growth parameters, required inputs for length-based mortality 
estimators, should be another research priority. Deriving age-growth relationships from data collected 
from the region would also allow stronger conclusions to be drawn from the TIP data.  Well-designed 
age and growth studies in Puerto Rico and the USVI should be instated to meet this research objective. 

 

Review Workshop 
Major priorities 

1. There is large degree of uncertainty in the assessment due to the data poor nature of this 
fishery. In the short to medium terms, the key data set is likely to remain size frequency 
distributions. The ability to utilize length-frequency data is contingent upon having reliable 
estimates of life history parameters (von Bertalanffy parameters in particular), therefore the 
highest priority for future research are: 

a. Studies on basic life history (e.g. age-growth relationships and estimating natural 
mortality) are essential in the US Caribbean and will greatly enhance the utility of the 
existing length-frequency data. This information should provide the greatest benefit to 
providing management advice in the short term. This should be placed as a top priority 
for key species. 

b. At present, the TIP size frequency data provides the only source of information on stock 
status and benchmarks and it is therefore essential that this program be at least 
continued. However, expansion (for example, to USVI) and improvement of the TIP 
program will be recommended for continued collection of species-specific size 
information. 
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c. Focus should be on developing more complete and accurate data sets into the future, 
particularly on trip based catch and effort and recording of more geographical data on 
catch location. 

d. The recreational catch and effort is an important data set and should be continued. 
Expanding this system to the USVI may also be useful. Furthermore, this source of 
mortality should be included in the analyses. 

e. Emphasis should be placed on extension, as compliance and unreporting is likely to 
increase when more data is required of fishers. Given the present low rate of reporting 
in Puerto Rico, this would be of great concern. 

f. Validation of fisher reported catch, landings and trip effort should be undertaken. 

g. The collection of landings statistics in the USVI should be species-specific because 
analysis of the current species-groupings is not informative for stock assessments, 
unless future assessments and management action focus on logical clusters of species. 

h. Characterization of multi- species trips to allow identification of trips that split fishing 
effort across different gears and species groups. This work should be coordinated with 
fisher groups to enhance buy-in by the industry. 

i. It is important to encourage fishermen to submit all the monthly catch reports (USVI), to 
submit reports for months when they do not fish, and to complete all the fields in the 
reports, since critical information such as effort, gear, and location fished are often 
missing or incomplete. 

2. All sources of mortality should be considered in the analyses especially for the recreational 
fishery catch in Puerto Rico for Silk and Queen Snapper. 

3. Given the importance of the SEINE method and that extensions of this method are likely to be 
used into the near future, the following additional modification are required: 

a. When the full likelihood surface for the SEINE analyses were shown in session, it was 
clear that unnecessary combinations are sampled and that the surface is reasonably flat 
near the optimal likelihood, which means more sampling needs to be undertaken within 
this range. 

b. The SEINE method should be extended to apply a Bayesian hierarchical model that 
draws on species with more information (Punt et al., 2011, although this method is not 
Bayesian). This method would integrate across all the different forms of uncertainty and 
also allow more data rich species’ information to be drawn from for the data poor 
species. 

c. The SEINE method should be extended to include the estimate of M for those species 
where this information is available. . This directly acknowledged the correlation 
between growth, maximum length and natural mortality.  

d. The SEINE method should be tested in a simulation study using a simulated population 
with known parameters, recruitment, and size frequency and including variability in key 
parameters. Furthermore, these results should then be converted to a guideline on how 
to apply this information in a data poor situation. 
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e. Some preliminary analyses were undertaken during the Review that should be further 
investigated. 

Medium priority 

1. For all landings series, a more appropriate method would be to present median estimates of 
landings with confidence intervals for all regions. All sources of uncertainty should be included 
in this analysis. 

2. The CPUE standardisation methods needs much more extensive investigation, including: 

a.  The feasibility of including additional factors or variables either as offsets or ratios of 
catch to relevant species total catch should be undertaken in the future. An overall 
Redtailed Parrotfish index from the catch rate standardisation is developed in the 
future. 

b. Developing an overall Redtailed Parrotfish index from the catch rate standardisation be 
developed in the future 

Given the uncertainty in the data, any future FIS should be designed in such a way as to be aligned with 
the earlier surveys. This would be extremely useful for comparison. 

Lower priority 

1. There is some question whether changing the commercial catch expansion method during the 
series produces biases. Therefore, the effect of the two different methods over the time series 
to develop the expansion factors should be tested. 

2. There is a need to develop sampling efforts to better identify and quantify discards in the 
commercial fisheries. 
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SEDAR 27: Gulf of Mexico Menhaden 

Data Needs:  

Collection of structures from gillnet surveys – Need to start collecting scales from gulf menhaden 

captured during the state gillnet surveys.  Collection of scales would allow for the age of individuals to 

be determined in order to provide gillnet survey age composition data for the stock assessment. 

 

Adult Monitoring Survey - Need to expand existing sampling protocols or develop additional protocols to 

monitor adult populations that specifically target adult menhaden inshore.  Aerial surveys may be useful 

tools with ground-truthing for size and age. 

 

Standardized Juvenile Index Sampling - Design and implement a survey dedicated to determining 

menhaden recruitment in the rivers and upper bays of the northern Gulf of Mexico. 

 

Maturity and Fecundity - The seminal study on fecundity and sexual maturity of gulf menhaden was 

published thirty years ago (Lewis and Roithmayr 1981) with data from the late 1970s.  It is 

recommended that a study should be initiated to re-examine the reproductive biology of gulf menhaden 

in the northern Gulf of Mexico, which includes updating fecundity estimates, maturity schedules, and 

sex ratios.  Any study needs to reinvestigate whether gulf menhaden are determinant or indeterminant 

spawners. 

 

Understanding Predator/Prey Relations - Expand the diet and stable isotope database to determine the 

trophic role of gulf menhaden in the northern Gulf of Mexico.  Investigate fatty acids profiles as an 

additional more specific indicator of important prey items of gulf menhaden. 

 

Most data available for Brevoortia spp. feeding behavior is based on examination of Atlantic menhaden 

(B. tyrannus).  One key research need is that data on gulf menhaden feeding be collected to improve the 

specificity of ecosystem models.  This includes direct analysis of diet, as well as examinations of feeding 

behavior, in response to key prey items.  Direct diet enumeration is difficult due to the planktonic nature 

of the prey, but biochemical techniques such as analysis of stable isotope ratios (Litvin and Weinstein 

2004, Rooker et al. 2006) and fatty acid profiles (Rooker et al. 1998), provide valuable tools for diet 
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analysis of filter feeders.  These techniques can also be used to examine the role of gulf menhaden as a 

prey item for higher trophic level piscivores, which will allow for a more precise inclusion of menhaden 

in food web models of the Gulf of Mexico.  An emphasis on quantifying the trophic role of menhaden in 

the Gulf of Mexico is an important step in the move towards ecosystem-based management. 

 

Genetics - There is a need for further research on gulf menhaden stock structure, with an emphasis on 

increased genetic sampling (i.e. larger nuclear DNA marker data sets).  More specifically, priority areas 

should include:  

1. Identification in the Clupeid literature of potential new heterologous nuclear DNA markers 

(preferably microsatellites or SNP’s) which will potentially enhance genetic sampling in gulf 

menhaden. 

2. Identification of menhaden-specific nuclear DNA markers (preferably microsatellites or 

SNP’s) using a lab-based DNA library screening technique. 

3. Evaluation of the markers identified in (1) and (2) for appropriateness in population genetic 

studies of gulf menhaden. 

4. Reassessment of gulf menhaden samples throughout the range of the species using a larger, 

more informative genetic panel of markers than that described in Anderson (2006). 

Tagging Studies - Re-institute the gulf menhaden tag/recovery study.  Many more tools exist today to 

simplify tag/recapture of fishes, and an updated tag/recapture study would allow for the estimation of 

natural mortality.  Generally, natural mortality is one of the most difficult values in a stock assessment 

to determine, thus empirical evidence of the natural mortality rate would be beneficial.  In addition, 

redoing the natural mortality study of Ahrenholz (1981) would provide information on whether or not 

the natural mortality rate is changing through time and whether it is increasing or decreasing. 

Further Analyses and Modeling Approaches: 
Fishery-independent data – Further evaluation of the available fishery-independent data and exploration 

of ways to combine the data from each state in order to provide a single coastwide index would benefit 

the stock assessment by providing information on trends in abundance over time.  

Environmental factors – Exploration of environmental factors that play a crucial role in gulf menhaden 

recruitment dynamics and catchability (both fishery-dependent and fishery-independent) would be 

beneficial.  Relationships related to recruitment could be applied to the stock-recruitment curve in the 
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model to better define the number of recruits produced each year.  The effects that environmental 

factors have on catchability of different fishery-independent and fishery-dependent gears would provide 

information to the model on if catchability is changing over time and how, which will lead to better 

estimates of abundance and trajectory over time. 

Establish additional research of simulation models to incorporate the fishery into ecological scenarios 

which may include MSVPAs, ECO-SIM, EcoPath, etc. to get better estimates of natural mortality, which 

would account for predator-prey dynamics. 

Review Workshop 
Although results were unsatisfactory for this stock assessment, they did serve to clarify additional 

research necessary for future assessment efforts. Prioritized lists of short- and long-term research 

recommendations are presented below.  

 

Prioritized list of short-term research recommendations:  

Adult abundance index: Review methods that could be used to provide a reliable fishery-independent 

adult abundance time series. A pilot survey should be implemented as soon as possible. Development of 

a long-term time series is needed to increase the certainty of menhaden stock assessments.  

Analysis of CDFR data: These data may contain an abundance signal on a weekly and/or an annual basis. 

In the long-term, the data should be fully analyzed in this regard. In the short- term, a standardized 

CPUE time series should be developed from the data for use in stock assessment.  

Further analysis of fishery-independent state indices: These data need to be fully analyzed with regard to 

determining the best methods to use the data to provide potential juvenile and adult abundance 

indices.  

Ageing: The consistency of the age readings throughout the whole time series should be checked. The 

current reader has read scales since 1969 and there may be some drift in her readings. Also, other 

readers participated up to the early 1970s and there is evidence of relative bias in the readings up to 

1970 which should be investigated.  

Further development of the SRA: The incorporation of catch-at-age data into the SRA approach is 

encouraged as this would allow the method to provide a stand-alone stock assessment for menhaden. 
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Prioritized list of long-term research recommendations:  

Adult abundance survey: The existing state sampling of coastal waters is not adequate for providing a 

defensible adult abundance index. In the absence of such an index, stock assessment of menhaden will 

continue to be problematic. The development of a fishery-independent adult-abundance index should 

be given a very high priority. A review of possible methods is the first step (see short-term research 

recommendations above). Aerial surveying using visual estimation and/or LIDAR should be considered 

among the options.  

 

Biological data: All biological parameters pertinent to the stock assessment should be updated. 

Subsequently, they should be monitored every few years.  

 

Catch sampling: The potential bias associated with sampling only the last catch of the day should be 

investigated. It is important to know if there could be a bias and whether it is towards larger/older fish 

or smaller/younger fish. 
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SEDAR 28: Gulf of Mexico and South Atlantic Cobia and Spanish Mackerel 

South Atlantic Cobia: 

Data Workshop 
 
Life History 

• The LHWG recommends implementation of a tagging study along the entire east coast of Florida 
and the evaluation of genetic samples from the same to determine more precise stock 
boundaries.  

• Recommend developing a tagging program for inshore and offshore South Atlantic Cobia 
populations. The goal would be to deploy tags inshore during the spring migration and offshore 
during the fall and winter to get a clearer picture of fall and spring migrations and to better 
identify spawning areas and aggregations.  

• Explore the feasibility of satellite tags for Cobia movement studies.  
• Provide genetic sampling kits to interested groups to better understand the stock division line 

between the Gulf and Atlantic Cobia stocks. Possible collectors of genetic samples could include 
Charter operators, fishing clubs and state fisheries personnel.  

• Further research is needed on Cobia and Spanish mackerel release mortality.  
• To increase the overall amount of data available on Cobia, it is recommended that port samplers 

do complete workups when sampling, including otolith removal for aging, length, weight, sex, 
genetic sampling and record a catch location.  

 
Commercial Statistics 
Although under the category of research recommendations, this list is not research per se, but rather 
suggestions to improve data collection. The first three recommendations were modified from the 
SEDAR17 DW report.  

• Need to expand observer coverage. 
• Expand TIP sampling to better cover all statistical strata.  
• Trade off with lengths versus ages, need for more ages (i.e., hard parts).  
• Consider the use of VMS to improve spatial resolution of data. 
• During discussions at the data workshop it was noted that the logbook categories for discards 

(all dead, majority dead, majority alive, all alive) are not useful for informing discard mortality. 
Consider simplified logbook language in regard to discards (e.g., list them as dead or alive). 

• Uniformity between state and federal reporting systems/forms would vastly improve the ease 
and efficiency of data compilation.  

• Establish online reporting and use logbooks as a backup.  
• Establish a mechanism for identifying age samples that were collected by length or market 

categories, so as to better address any potential bias in age compositions.  
• Compiling commercial data is surprisingly complex. As this is the 28th SEDAR, one might expect 

that many of the complications would have been resolved by now through better coordination 
among NMFS, ACCSP, and the states. Increased attention should be given toward the goal of 
"one-stop shopping" for commercial data. 
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Recreational Statistics 
• Increase proportion of fish with biological data within MRFSS sampling.  
• Continue to develop methods to collect a higher degree of information on released fish (length, 

condition, etc.) in the recreational fishery.  
• Require mandatory reporting for all charter boats state and federal.  
• Continue development of electronic mandatory reporting for for-hire sector.  
• Continued research efforts to incorporate/require logbook reporting from recreational anglers. 
• Establish a review panel to evaluate methods for reconstructing historical landings (SWAS, FWS, 

etc.).  
• Quantify historical fishing photos for use in reconstructing recreational historical landings. 
• Narrow down the sampling universe. Identify angler preference and effort. Require a reef fish 

stamp for anglers targeting reef fish, pelagic stamp for migratory species, and deepwater 
complex stamp for deep-water species. The program would be similar to the federal duck stamp 
required of hunters. This would allow the managers to identify what anglers were fishing for. 

• Continue and expand fishery dependent at-sea-observer surveys to collect discard information, 
which would provide for a more accurate index of abundance.  

 
Indices 

• Explore SEFIS video data as a potential fishery independent index of abundance for cobia.  
• Using simulation analysis, evaluate the utility of including interaction terms in the development 

of a standardized index and identify the potential effects these interaction terms have on stock 
assessments. 

 

Assessment Workshop 
The assessment panel made the following recommendations.  

• Develop a fishery independent sampling program for abundance of cobia and other coastal 
migratory species. Fishery dependent abundance indices used in this assessment were uncertain 
in part due to the lack of an effective sampling methodology.  

•  Implement a systematic age sampling program for the general recreational sector. Age samples 
were important in this assessment for identifying strong year classes but sample sizes were 
relatively small and disparate in time and space.  

• Better characterize reproductive parameters including age at maturity, batch fecundity, 
spawning seasonality, and spawning frequency.  

• Better characterize the genetic structure of the stock and evaluate the possibility of local 
population structure.  

• Better characterize the migratory dynamics of the stock and the degree of fidelity to spawning 
areas.  

• Age-dependent natural mortality was estimated by indirect methods for this assessment of 
cobia. Tag-recapture programs for cobia exist and may prove useful for estimating mortality. 

• Obtain MRIP intercept numbers at the DW for cobia and other rarely caught species. 
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Review Workshop 
• Motives and selectivity of discarding fish by fishers. The current data compilation exercises 

appear to concentrate on estimating discard mortality, without any consideration of the 
selective impact of discarding. It would be beneficial to broaden our understanding on the 
motives for discarding and the selectivity imposed by the behavior to aid considerations of size 
at age and what appropriate assumptions could be included in the assessment model.  

• Further analysis of the interactions of length/age and maturity of Cobia. The number of 
observations that drive the maturity ogive is very low, even relative to the total number of Cobia 
aged. The minimum landing length appears to impact on the collection of potential samples and 
is above the likely length of 50% mature. A research approach needs to be developed that 
strengthens the estimation of the maturity ogive by considering the interaction of size and age 
and the impact of variability in female maturity on the estimation of benchmarks/reference 
points. This research will probably have to increase the number of observations of maturity 
status of 1, 2, 3 and 4 year old fish by sex.  

• The DW recommended tagging to study movement patterns. The RW suggests that a tagging 
program may also help to inform the cobia stock assessment. The fishery and biology of cobia 
seems to be conducive for a successful tagging program. The fishery for cobia is currently 
dominated by a recreational fishery with a two-fish bag limit and a minimum landing size, 
resulting in a large portion of discarded catch. Discarded cobia appear to have high survival (e.g., 
95% discard survival assumed in the assessment). Therefore, a tagging program conducted as an 
industry partnership could release tagged fish from normal fishing operations. Few cobia are 
discarded per trip, so the additional costs and resources required per trip would be expected to 
be small, and the data recording aspects at sea would be minimal. The impact on the fishing 
operations would be anticipated to be negligible. The major costs would be organization, tags, 
data collation, outreach, a reporting system for recaptured tags, and subsequent data analysis. 
Industry participation rates might be high if information is provided back to participants, and 
their collaboration improves stock assessment and fishery management. This information 
should improve estimates of discard numbers and potentially fish sizes. Estimates of discard 
mortality may be possible from initial Z from early returns compared with Z on later returns, 
though this will be compounded with selection. Estimates of Z or tag recovery rate on older ages 
will help to inform on the appropriate selection function to be used in the assessments could be 
obtained from ratio of tag returns on from one year to the next. Using tag return data the total 
mortality Z(i,j,y) between year i and year j, of fish belonging to year class y is obtained using the 
Jolly- Seber estimator (see Ricker, 1975):  

Z(i,j,y) = log{_r(i,k,y)/_r(j,k,y)*R(j,y)/R(i,y)} (1)  
where R(i,y) is the number of tagged fish of year class y that were released in year i , R(j,y) is the 
number of tagged fish of the same year class that were released in year j (j>i) and _r(j,k,y) is the 
numbers of such tagged fish that were recaptured in the years k summed over all k > j. Though 
variability may be caused by variation in initial tagging losses, small numbers of recovered tags 
and errors in ageing (Antsalo, 2006). If resources are available consideration should be given to 
coupling two types of tagging: 1) high volume, low cost tagging would be most informative for 
estimates of Z that would help with population level estimates of total mortality and possibly 
selection and natural mortality; 2) high cost, electronic tagging might give more detail on 
migration. Of the two methods, the high volume approaches are more likely to be informative 
for management parameters at a population level.  
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South Atlantic Spanish Mackerel: 

Data Workshop 
 
Life History 

• Collect Spanish mackerel maturity data from both regions and both sexes from specimens 
approximately 275 mm FL and lower to be staged via histological methods.  

 
Commercial Statistics 
Although under the category of research recommendations, this list is not research per se, but  
rather suggestions to improve data collection. The first three recommendations were taken  
verbatim from the SEDAR17 DW report.  

• Need observer coverage for the fisheries for Spanish mackerel (gillnets, castnets (FL), handlines, 
poundnets, and shrimp trawls for bycatch):  

o 5-10% allocated by strata within states  
o possible to use exemption to bring in everything with no sale 
o get maximum information from fish  

• Expand TIP sampling to better cover all statistical strata 
o Predominantly from Florida and by gillnet & castnet gears 
o In that sense, we have decent coverage for lengths  

• Trade off with lengths versus ages, need for more ages (i.e., hard parts) 
• Consider the use of VMS to improve spatial resolution of data  
• During discussions at the data workshop it was noted that the logbook categories for discards 

(all dead, majority dead, majority alive, all alive) are not useful for informing discard mortality. 
Consider simplified logbook language in regard to discards (e.g., list them as dead or alive)  

• Uniformity between state and federal reporting systems/forms would vastly improve the ease 
and efficiency of data compilation.  

• Establish online reporting and use logbooks as a backup.  
• Establish a mechanism for identifying age samples that were collected by length or market 

categories, so as to better address any potential bias in age compositions. 
• Compiling commercial data is surprisingly complex. As this is the 28th SEDAR, one might expect 

that many of the complications would have been resolved by now through better coordination 
among NMFS, ACCSP, and the states. Increased attention should be given toward the goal of 
"one-stop shopping" for commercial data. 

 
Recreational Statistics 

• Increase proportion of fish with biological data within MRFSS sampling.  
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• Continue to develop methods to collect a higher degree of information on released fish (length, 
condition, etc.) in the recreational fishery.  

• Require mandatory reporting for all charter boats state and federal.  
• Continue development of electronic mandatory reporting for for-hire sector.  
• Continued research efforts to incorporate/require logbook reporting from recreational anglers. 
• Establish a review panel to evaluate methods for reconstructing historical landings (SWAS, FWS, 

etc.).  
• Quantify historical fishing photos for use in reconstructing recreational historical landings. 
• Narrow down the sampling universe. Identify angler preference and effort. Require a reef fish 

stamp for anglers targeting reef fish, pelagic stamp for migratory species, and deepwater 
complex stamp for deep-water species. The program would be similar to the federal duck stamp 
required of hunters. This would allow the managers to identify what anglers were fishing for.  

• Continue and expand fishery dependent at-sea-observer surveys to collect discard information, 
which would provide for a more accurate index of abundance. 

 
Indices 

• Collect and analyze fishery independent data for adult Spanish mackerel.  
• Using simulation analysis, evaluate the utility of including interaction terms in the development 

of a standardized index and identify the potential effects these interaction terms have on stock 
assessments. 

 

Assessment Workshop 
The research recommendations from the AW panel were as follows:  

• Establish a fishery-independent survey meant to capture the population trends of coastal 
pelagics in the south Atlantic.  

• Examine how schooling or migratory dynamics may influence the catchability of the species. In 
particular, research the assumption of the hyperstability of indices that sample the schooling 
portion of the stock.  

• Determine whether it is important to model both sexes in the population for assessment 
purposes. 

 

Review Workshop 
• Stock structure. Following on from the comments in section 2.3 of SEDAR 28, South Atlantic 

Spanish mackerel Section II, the review recommends that recently developed genetic techniques 
be utilized to investigate the stock structure of Spanish mackerel. The studies cited are relatively 
old, and use techniques that could be now considered antiquated and may not have the power 
to distinguish population structure in highly migratory species. Microsatellite information should 
be explored to consider both stock identity and internal population structure.  

• Investigation of steepness and alternative models for the stock recruit relationship. In particular 
evaluate if there is newer data available on steepness from other analyses of S-R for pelagic 
stocks with similar reproductive strategies. However, the RP was uncertain as to how much the 
analysis would further inform the model or management at present.  
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Gulf of Mexico Cobia: 

Data Workshop 
Life History 
1. Implement a tagging study along the entire east coast of Florida and evaluate genetic samples 
from the same to determine more precise stock boundaries. 
2. Explore the feasibility of satellite tags for Cobia movement studies. 
3. Provide genetic sampling kits to interested groups to better understand the stock division line 
between the Gulf and Atlantic Cobia stocks. Possible collectors of genetic samples could include 
Charter operators, fishing clubs and state fisheries personnel. 
4. Recommend developing a tagging program for inshore and offshore South Atlantic Cobia 
populations. The goal would be to deploy tags inshore during the spring migration and offshore 
during the fall and winter to get a clearer picture of fall and spring migrations and to better 
identify spawning areas and aggregations. 
5. Conduct research on cobia release mortality. 
6. To increase overall amount of data available, have port samplers do complete workups when 
sampling, including otolith removal for aging, length, weight, sex, genetic sampling and record a 
catch location. 
 
Commercial Statistics 
The WG determined the following recommendations be added to any pending recommendations 
issued in SEDAR 17 that have not been addressed. 
 

•Need expanded observer coverage for the fisheries encountering cobia 
– 5-10% allocated by strata within states 
– get maximum information from fish 
•Need research methods that capture cobia in large enough numbers to create a reasonable 

index for young (age 0) cobia 
•Expand TIP sampling to better cover all statistical strata 
– Predominantly from Florida and by hand line 
– Greater emphasis on collecting unbiased samples 
•Establish a mechanism for identifying age samples that were collected by length or market 

categories, so as to better address any potential bias in age compositions. 
•Need better information on migration patterns 
•Need to address issue of fish retained for bait (undersized) or used for food by crew (how 

tocapture in landings) 
•Compiling commercial data is surprisingly complex. As this is the 28th SEDAR, one might 

expect that many of the complications would have been resolved by now through better 
coordination among NMFS, ACCSP, and the states. Increased attention should be given 
toward the goal of "one-stop shopping" for commercial data. 

 
Recreational Statistics 
1) Increase proportion of fish with biological data within MRFSS sampling. 
2) Continue to develop methods to collect a higher degree of information on released fish 
(length, condition, etc.) in the recreational fishery. 
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3) Require mandatory reporting for all charter boats state and federal. 
4) Continue development of electronic mandatory reporting for for-hire sector. 
5) Continued research efforts to incorporate/require logbook reporting from recreational anglers. 
6) Establish a review panel to evaluate methods for reconstructing historical landings (SWAS, 
FWS, etc.). 
7) Quantify historical fishing photos for use in reconstructing recreational historical landings. 
8) Narrow down the sampling universe. Identify angler preference and effort. Require a reef fish 
stamp for anglers targeting reef fish, pelagic stamp for migratory species, and deepwater 
complex stamp for deep-water species. The program would be similar to the federal duck stamp 
required of hunters. This would allow the managers to identify what anglers were fishing for. 
9) Continue and expand fishery dependent at-sea-observer surveys to collect discard information, 
which would provide for a more accurate index of abundance. 
 
Indices 
None provided. 
 

 

Assessment Workshop 
Gulf of Mexico cobia suffers some of the same problems that make assessments of data poor 
species so difficult.  There is not a large targeted fishery for cobia and they tend to occur mostly 
as an opportunistic catch.  For this reason, many sources of data lacked sufficient sample sizes to 
be included in the assessment.  Given the low frequency of positive catches pre trip, both of the 
fishery dependent indices of abundance and the annual estimates of recreational discards were 
sensitive to individual positive catches.  
  
The majority of the length composition data, all of the age-composition data, and both indices of 
abundance came from the recreational fishery which is the primary fishery.  The landings data 
are dominated by the recreational fishery; however, catches prior to 1981 are likely highly 
uncertain.  Uncertainty in the hindcast estimates of recreational landings was not incorporated 
into the model and should be evaluated in future assessments.   
Data on the size of discarded fish was lacking for the recreational fishery.  The reef fish observer 
program provided some information on the size composition of released fish for the commercial 
fishery in recent years.  This information helped in estimating the selectivity and retention 
parameters of the commercial fishery.  Length composition data of discarded fish for the 
recreational fishery would have improved the assessment model.   
 
Lack of age composition data restricted the assessment from being able to track cohorts through 
time or identify strong year classes.  A systematic age sampling program for the recreational 
fishing sector would improve future assessments.    
 
The parameters describing early growth of cobia and the selectivity pattern of the shrimp fishery 
had the greatest uncertainty and required extensive model diagnostics to reconcile.  Additional 
information on the size selectivity patterns for the shrimp fishery would have improved the 
assessment model. 
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Gulf of Mexico Spanish Mackerel: 

Data Workshop 
Life History 
None provided. 
 
Commercial Statistics 
The WG determined the following recommendations be added to any pending recommendations 
issued in SEDAR 17 that have not been addressed. 
 

•Need expanded observer coverage for the fisheries for Spanish mackerel. 
– 5-10% allocated by strata within states 
– get maximum information from fish 
• Need research methods that capture Spanish mackerel in large enough numbers to create a 

reasonable index for young (age 0) Spanish mackerel. 
• Expand TIP sampling to better cover all statistical strata. 
– Predominantly from Florida and by gillnet 
– Greater emphasis on collecting unbiased samples 
• Establish a mechanism for identifying age samples that were collected by length or market 

categories, so as to better address any potential bias in age compositions. 
• Need better information on migration patterns. 
• Need to address issue of fish retained for bait (undersized) or used for food by crew (how to 

capture in landings). 
•Compiling commercial data is surprisingly complex. As this is the 28th SEDAR, one might 

expect that many of the complications would have been resolved by now through better 
coordination among NMFS, ACCSP, and the states. Increased attention should be given 
toward the goal of "one-stop shopping" for commercial data. 

 
Recreational Statistics 
1) Increase proportion of fish with biological data within MRFSS sampling. 
2) Continue to develop methods to collect a higher degree of information on released fish 
(length, condition, etc.) in the recreational fishery. 
3) Require mandatory reporting for all charter boats state and federal. 
4) Continue development of electronic mandatory reporting for for-hire sector. 
5) Continued research efforts to incorporate/require logbook reporting from recreational anglers. 
6) Establish a review panel to evaluate methods for reconstructing historical landings 
(SWAS, FWS, etc.). 
7) Quantify historical fishing photos for use in reconstructing recreational historical landings. 
8) Narrow down the sampling universe. Identify angler preference and effort. Require a reef fish 
stamp for anglers targeting reef fish, pelagic stamp for migratory species, and deepwater 
complex stamp for deep-water species. The program would be similar to the federal duck stamp 
required of hunters. This would allow the managers to identify what anglers were fishing for. 
9) Continue and expand fishery dependent at-sea-observer surveys to collect discard information, 
which would provide for a more accurate index of abundance. 
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Indices 
None provided. 
 

Assessment Workshop 
Gulf of Mexico Spanish mackerel has a lengthy history of exploitation dating to the early late 
1800s.  Directed commercial gillnet fisheries have operated on this resource for well over a 
hundred years and recreational fisheries more than 65 years.  However detailed catch statistics on 
size and individual weight of removals only exists for the recent time period, since the mid to 
late 1980’s.  In addition, management measures including size limits (30.5 cm FL beginning 
1983) and quotas (beginning in 1987) have resulted in discards for both fisheries.   
 
Gulf of Mexico Spanish mackerel are not a directed target of the commercial line gear fisheries 
(COM_RR fleet) therefore extensive samples for length and/or age-length key characterizations 
are not available.  Efforts should be made to obtain samples from this fleet in order to better 
inform future stock assessment evaluations as relates length composition and discard levels. In 
particular, a review of the sampling protocols for length and age – length collections is needed to 
better characterize the catch length and age at length compositions.  In addition, attention is 
needed to evaluate optimal spatial sampling factors in relation to overall removals throughout the 
year and region. 
 
The magnitude of discards from the recreational fleet is high and very variable over the time 
series for which estimates exist from the MRFSS/MRIP survey (1981 forward).   Hind casting 
was used to develop estimates of recreational removals and discards prior to 1981 however 
information on uncertainty in the hind casting was not incorporated into the stock assessment.  
Future assessments should consider uncertainty around hind casted data. 
 
The indices of abundance are generally flat but variable yielding little information with which to 
characterize abundance.  In addition the additional observations of length and conditional age at 
length are more recent thus providing only limited history of data with which to estimate the 
spawner- recruit relationship during the early part of the time period.  The quantity and quality of 
length and age composition information directly impacts the ability to estimate recruitment.  
 
There was difficulties with estimating steepness thus the AW felt that providing benchmarks at 
several levels and making projections using several levels of steepness was needed. 
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SEDAR 29: HMS Gulf of Mexico Blacktip Sharks 
Research recommendations from the Standard Assessment Report 

• Conduct age, growth and reproductive studies of blacktip sharks in the western Gulf of Mexico. 
• Examine the stock structure of blacktip sharks in the Gulf of Mexico using genetic analyses, 

continued conventional tagging and advanced tagging technologies. 
• Benchmark assessment to be undertaken focusing on treating blacktip sharks in the eastern and 

western Gulf of Mexico as separate stocks. 
• A brief technical document should be produced to define “post release”, ”at vessel mortality”, 

“status” and other terms for consistency and future discussions. 
• Mexican colleagues must be involved in the next assessment to improve data inputs. 
• Continue to work to achieve good species identification for weighouts/landings/reporting for 

commercial fisheries.  Continue to have workshops for fishers/dealers to learn species identification. 
Workshops for recreational fishermen to work towards better species ID are also needed. 

• Add a discards section to the logbooks for commercial fisheries. 
• More research is necessary on post-release live discard mortality for both commercial and 

recreational fisheries 
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SEDAR 30: Caribbean Blue Tang and Queen Triggerfish 

Blue Tang: 

To be added 

Queen Triggerfish: 
To be added 
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SEDAR 31: Gulf of Mexico Red Snapper 

Data Workshop 
To be added 

 

Assessment Workshop 
To be added 

 

Review Workshop 
To be added 
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