Draft Terms of Reference for GARM III “Data Methods” Meeting
Location:           Northeast Fisheries Science Center, Stephen H. Clark Conference Room, Woods Hole, Mass. 
Meeting Dates:   Oct 29-Nov 2, 2007
(TORs last updated: October 11 2007)
Purpose:   Review the commercial and survey data that will be used in the stock assessments.  Identify appropriate statistical methods for analyzing those data (including bycatch and discard issues, changes in growth rates and other life history traits, issues related to merging databases, etc.). Other sources of data to be considered are tagging programs for cod and yellowtail flounder, and Industry-Based Surveys.  Candidate sources of data relevant to ecological and ecosystem considerations will also be described.  

Emphasis will be placed on estimating precision and bias of data and derived quantities.  The variability in catch will be particularly important as it may have important implications for the retrospective patterns that characterize many age structured models. Attempt will be made to identify the component of variance for catch and the derivation of  catch at age. 
Measures of uncertainty in catch and fishery independent surveys will be considered with respect to their implications for use in stock assessment models.  Results from tagging experiments for yellowtail flounder and cod may be useful for developing independent measures of fishing mortality. In turn, such information could be used to stabilize recent F estimates in stock assessment models.
Six (possibly 7) major sources of data will be examined:

A. Commercial Landings

Context: A major change in the collection of commercial landings data occurred in 1994 when fishermen were required to use logbooks (Vessel Trip Reports) to report landings and other information for each trip. The lack of a unique key to link VTR records with Dealer landings has required development of imputation algorithms to assign trips to statistical areas.   Estimates of the variability in numbers landed at age have not previously been estimated 
1. Proration Methods for allocating dealer landings and port samples to Statistical and Stock Areas

a. Evaluate algorithms used to estimate assignment of statistical and stock areas for dealer records, based on Vessel Trip Reports (VTR) for 1994-2006.

b. Consider implications of algorithm for use of biological samples to estimate Catch At Age (CAA) by stock area.



c. Compare results of revised algorithm with landings from GARM II

2. Evaluate uncertainty in CAA using information from the realized sampling design for port samples, the Age-Length Key (ALK), and overall sampling intensity. 

B. Commercial Discards

Context: Total discards have not been routinely estimated for every groundfish species; measures of precision have not previously been estimated for the GARM species. As reductions in fishing effort have effectively reduced landings, such changes may have also increased discards in recent years.   A major technical issue is that at-sea observations of discards are not available before 1989. Methods for hindcasting are not well developed and use of such estimates may be problematic. Hence a major concern will be the implications of  having incomplete discard estimates for stock assessment model formulation. 
1. Evaluate methods for estimation of discards by stock area and measures of uncertainty.

a. Consider adequacy of sampling coverage by year and gear type and implications for measures of uncertainty.

b. Test and apply model-based methods for estimating discards in strata without observer coverage. 
 

c. Compare and contrast alternative models for estimation of discards

d. Consider methods to hindcast estimates of discards for years prior to start of Observer Bycatch program.  

e. Comment on appropriateness of hindcast estimates and their implications for stock assessments. 

f. Consider use of discard length samples from observer samples and “borrowing” of appropriate age-length keys from appropriate sources (eg. Research Trawl Surveys).  


g. Consider measures of accuracy (bias) for discard estimates.


C. Tagging Data for Yellowtail Flounder, Cod, and Haddock.
Context: Several major tagging studies have been implemented in the past 5 years.  These studies provide valuable information on basic biology and stock structure. It is hoped that application of advanced models may be an effective way to independently estimate fishing mortality rates for yellowtail flounder and cod. Such estimates might prove valuable for stabilizing estimates of F from assessment models, thereby reducing retrospective patterns.  Emphasis will be place on the estimation of parameters for stock assessment. 
1. Do results of tagging experiments support existing stock definitions for cod and yellowtail flounder? 


2. Can migrations among stock areas be quantified? 

3. Develop appropriate analytical models for estimation of migration and fishing mortality

4. If possible, simultaneously estimate migration and fishing mortality rates for cod and yellowtail flounder from tagging data. 

5. Consider sources of uncertainty, particularly tag reporting rates, and commercial fishing effort.

6. Consider use of tagging data to “inform” stock assessment. 

D.  Fishery-Independent Surveys

Context: Fishery independent surveys constitute the backbone of stock assessments as they provide measures of population trend. Measures of central tendency and dispersion have varied among stock assessments. Key issues include the applicability of model-based estimators (eg. delta-distribution) vs design-based estimators, measures of precision, and development of model based methods for imputation of missing strata means in years when the survey design is incomplete.  The presence of zeros in the survey data by species is a function of true abundance, average catchability of the trawl, the magnitude of subsampling, and the overall number of tows. Use of zeros in stock assessment models can be problematic unless guidelines can be developed. 
1.  Consider methods for estimation of abundance indices and precision from stratified random survey designs.

2.  Evaluate effects of missing strata samples on estimation of spatially and temporally consistent indices of abundance and consider model based methods for imputation of missing strata.

3. Compare model vs design based estimators of abundance, including but not limited to geometric means, delta distribution, zero inflated Poisson, and zero-inflated negative binomial. 

4. Consider implications of sampling design and age-length keys for estimation of CAA in surveys.

5. Consider implications of subsampling procedures for CAA and total survey effort for detection of “true” zeros and the use of multi-year ALKs.  Consider implications of subsampling procedures for maturation rates, length-weight relations, and sex ratios.
6. Investigate implications of D1-D4 for species with different catchability rates.

E. Industry-Based Surveys (IBS)

Context: Industry Based Surveys have been important for validating observations from research vessels and providing additional background on fine-scale temporal and spatial patterns for important groundfish species. It remains to be seen if these surveys can be used as measures of population trend.  External peer-reviews provide valuable guidance on the utility and limitations of such surveys.  
1. Summarize list of IBS and cooperative research projects to date and incorporate as appropriate into the stock assessments.
2. Comment on use of IBS as measures of trend, scale, and/or relevant fine-scale biological information.
F. Ecosystem Data for use in stock assessments

Context: Major trends in average length at age, maturation, and length-weight relationships have been identified at the previous GARM. A systematic review of these trends across species has not been done, nor has there been a rigorous test for the statistical significance of these observations.  This is required prior to any search for causal mechanisms or relationships with environmental variables.  One of the great difficulties of examining such relationships is determine the proper spatial and temporal scale of the putative explanatory variables. A review of the statistical significance of apparent trends and a rigorous evaluation of the appropriate spatial and temporal scale for ecosystem and environmental data will help reduce the likelihood of spurious correlations.
1. Describe methods for detecting trends in average size, maturity and weight at length.
2. Identify primary time series of extant environmental data and describe methods used to derive estimates on appropriate spatial and temporal scales.

3. Identify candidate measures of system-level productivity. 

G. Recreational Landings and Discards

Context: Some of the GARM species are caught by recreational fishermen, and this could have some impact on certain stocks. 
1. Retrieve relevant landings and discard information from MRFSS databases. 

2. Report measures of uncertainty for each species

3. Identify appropriate ALKs for estimation of recreational CAA. 
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