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C.M. Legault and H.H. Stone. 2004.  Assessment of Georges Bank (5Zhjmn) yellowtail flounder for 2004.  TRAC Working Paper 2004/05.

Input data for the latest assessment of Georges Bank yellowtail flounder were reviewed and information was presented for both Canada and the USA on the commercial fishery distribution, landings, size composition, port and at-sea sampling results, and catch- and weight-at-age.  New information was presented on the estimation of yellowtail discards from the Canadian offshore scallop fishery for 1996-2003 based on bycatch ratios calculated from observed trips prorated by scallop effort data.  However, these bycatch estimates were not included in the Canadian CAA owing to a lack of information on size composition.  The Canadian fishery in 2003 was comprised mainly of fish in the 33-44 cm size range, while the USA fishery proportionately captured more large fish (33-52 cm).  The US age composition in 2003 it was dominated by ages 3 and 4 (2000 and 1999 year classes, respectively), which represented 38% and 27% of the catch. The Canadian catch in 2003 was dominated by ages 2 (2001 year class) and 3 (2000 year class), which represented 38% and 42% of the catch, respectively with fewer older fish in the catch compared to the US fishery. Overall, the 2003 catch age composition was represented by the 2001 (age 2) and 2000 (age 3) and 1999 (age 4) year classes, with age 3 dominant.  Although not used in VPA calibration, a standardized catch rate series for Canadian mobile gear was updated and compared to the DFO spring survey biomass index for stratum 5Z2 (Canadian portion of the Bank < 90m). Canadian mobile gear catch rates showed a strong decline in 2000 and 2001, and have remained at low levels through 2002 and 2003.
Abundance and biomass indices from DFO, NMFS spring and NMFS fall surveys were presented and discussed along with the spatial distribution of survey catches and the size composition by sex and survey strata.  All three groundfish surveys indicated an increase in abundance from 1995 to 2002 and a decline since 2002, with the DFO and NMFS spring series showing further decline in 2004.  The 2000 year-class (age 3) was dominant in 2003 DFO/NMFS spring surveys but declined in 2004 as age 4.  The 2001 year-class at age 2 was dominant in the NMFS 2003 fall series and as age 3 in the 2004 DFO and NMFS spring surveys.  The NMFS scallop survey index showed a slight decrease in abundance for age 1 yellowtail, but continues to indicate good abundance relative to the 1980s. 

The VPA (ADAPT) and surplus production model (ASPIC) formulations were the same as the previous year.  Sensitivity analyses were conducted using both the VPA as well as an alternative forward projecting age-based model (ASAP).  The sensitivity analyses produced results intermediate between the current low abundance of ADAPT and current high abundance of ASPIC. Retrospective analysis updated with recent ADAPT results indicated a more pronounced retrospective pattern compared to previous assessments and showed a strong tendency to underestimate F on ages 4-5, and to overestimate spawning stock biomass (SSB) and age 1 recruitment.  The impact of this pattern on abundance and F was consistent back to 1994.  The trajectories of F, SSB and recruitment are now considerably different from past assessments.  There were large and negative residuals in the 2004 DFO and NMFS spring survey indices (ages 1-6+) and the NMFS 2003 fall survey (ages 4-6+) (model predicts higher abundance for these ages), and concern was expressed that these may significantly impact parameter estimates of current abundance.


Overall, results from the current assessment showed lower abundance and higher Fs for the same age groups than the values provided in the 2003 assessment. Age 1+ VPA population biomass for 2004 (24,000 t) was at a lower level than predicted last year (42,000 t) and considerably lower than the total biomass estimated from the surplus production model (70,000 t).  Similarly, the estimate of 2003 SSB of 16,000 t is much less than predicted last year (32,000 t).  Although recruitment has improved relative to the mid-1990’s, with several good year-classes since 1996, current estimates of abundance are much lower than last year.  The 1997 year-class is now estimated to be only of moderate strength (age-1 abundance was 22 million vs 59 million estimated in 2002) and the 2001 year-class is now estimated to be the strongest since 1980 at 35 million age-1 recruits.  The current age structure indicates that the proportion of older fish (ages 4+) in the population has increased only very slightly and that younger fish (ages 1 and 2) are still predominant.  This scenario is inconsistent with the perception of recent low exploitation.  Exploitation of age 4+ since 1994 is now higher than previously estimated and have not declined below Fref .  F on age 3 has not decreased proportionately and is currently at a level higher than Fref. The outlook suggests that the Fref yield in 2005 is 4,200 t.  The 2002 and 2001 year classes are expected to contribute about 61% of the total yield in 2005 as ages 3 and 4 and represent 47% of total biomass.  At the Fref yield in 2005, age 3+ biomass is expected to increase from 16,000 t in 2005 to 21,000 t in 2006. Alternative assessments with different assumptions regarding selectivity of the fishery produced higher 2005 catch quotas, but less than the 2004 level. Conversely, if the observed retrospective pattern continues, the estimated 2005 catch quota of 4,200 t may produce higher fishing mortality rate than the target of Fref.
Applegate, A.J.  2004.  Is a flat-topped partial recruitment vector the appropriate assumption for Georges Bank yellowtail flounder?  TRAC Working Paper 2004/07.
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The Fishery

It was noted that the Canadian discard estimates in the scallop fishery are high compared with USA.  Comparability of the Canadian gear rigging was discussed. It was noted that the USA uses larger mesh “twine-top” than does Canada.  

The percentage of trips covered by observers in the Canadian scallop fishery was discussed.  The target was to cover one trip per month, but overall, the percent coverage was quite low.  It was pointed out that the strengths of the conclusions concerning discarded amounts are based on the coverage.  Biased coverage was raised as a possibility, and the question of how observers were assigned to the trips was raised.  The possibility of an “observer effect” was noted.  Only 18 observed trips are available between 1994 and 2002, so data are very sparse to conduct detailed analyses.

Given the uncertainties in the catch, how are we going to account for this in future assessments?  It was noted that there is a need to decompose the uncertainties into random and systematic sources, and models could account for random aspects (for example, allow for error in catch in age).  For systematic sources, get estimates if possible.  For example, there is a recommendation for consistent and credible observer coverage of the scallop fishery in Canada that may assist in this regard.  In the Canadian commercial catch, the removals are reasonably well reported and it is assumed that no systematic biases exist.

Regarding sampling, a meeting participant asked if differences in fishery catch at size between countries be attributed to sex composition.  This issue was not resolved, but the possibility could not be dismissed.  The difference in the size composition between the two countries was noted last year as well.  It was noted that fish may be somewhat more mobile than previously appreciated, but age and sex related aspects of yellowtail movement are not yet well understood.  Industry representatives noted differences in sex composition as the fishing season progresses.  Trends in weights at age were observed for the Canadian fishery (increasing since late 1990s), particularly in older ages. It was noted that the trend in weight at age was not reflected in another figure showing length at age, but in explanation, authors noted that the source of the information shown in the two figures was not the same.   The desirability of examining similar data for survey information was noted.  It was also requested that the authors consider showing changes in weights in age on a proportional basis.  Finally, it was noted that the large change in weights at age in the oldest group shown in the figure may reflect the older fish now building up the plus group that comprises that series.

Resource Status

Participants then focussed on the RV survey information, and noted that noisy data prevent easy tracking of cohorts.  Positive signal from surveys do not follow a sequential pattern expected from cohorts passing through population, and recent increases could be explained by year effects as readily as the passage of strong cohorts.  However, meeting participants noted that it seemed unlikely that three surveys would all show year effects.  The absence of older fish in all three surveys was noted (absolute magnitude).  A caveat regarding that conclusion was that for USA surveys where sampling intensity is low, it may not be advisable to examine year by year survey results closely for coherence of strong or weak cohorts.  However, the Canadian survey series shows no increase in older ages, inconsistent with the view that the abundance of older fish is increasing.  It was noted that consistency of cohorts cannot be well established from age specific indices from the surveys.

During the discussion of the positive indicators for the fishery, it was asked if the USA fishery has changed its distribution.  The authors responded that the fishery distribution was stable since 1994, so the observed pattern of increased large fish in the catch cannot be attributed to changes in the fishery distribution.

During the course of the discussion, the relative contribution of USA survey strata was raised as a key point.  Currently, USA Stratum 16 contributes the vast bulk of the overall index.  Implications for the sharing agreement were briefly discussed, and the possibility of modifying survey tow allocations within strata was raised.

Adequacy of the population models was discussed.  ASPIC results seemed problematic, with many model iterations failing to converge.  Meeting participants gave less weight to ASPIC noting that it may be a few years before this simple two parameter model captures recent declines in the available indices.   Considering other alternative models, what were the consequences of model formulations that assume higher abundance of older ages (dome shaped availability).  Consistency with survey results was suggested as a useful topic for the benchmark assessment.  

The retrospective pattern for fishing mortality was discussed.  A participant noted that the retrospective pattern only goes back six years, and asked if a longer series give a different impression.  Work completed during the discussion suggested that the pattern is not consistent further back in time.   Possible causes included fairly substantial discarding and the effect of the closed area.  It was noted that the magnitude of biomass decline was such that discarding is not likely to be a complete explanation.  

Considering the range of options available, it was noted that the ADAPT approach (flat partial recruitment) is not the most pessimistic plausible formulation, given the serious retrospective problem.  Others argued that the available data do not support the assumption of flat partial recruitment well.  Evidence for domed availability was extensively discussed.  It was agreed that while the evidence either way is not clear-cut, imposition of Closed Area II may have had significant impacts on fishery availability and may have contributed to observed dome.

Outlook

Given the range in assessment and projection results, the meeting participants next considered how best to proceed.  ASPIC projections were rejected because of past practices of this group to discount the results of projections using this method.  Discussions focussed on ASAP and ADAPT results.  The standard model indicates a yield of about 4000 t in 2005 and alternative models give advice ranging as high as 7000 t.  A reasonable upper bound is similar to the catch last year and possibly as low as 4000 t.  While there is a lot of uncertainty concerning the 4000 t level, plausible model options generally indicated that the fishery removals should be less than 2003 removals.

For the summary, it was concluded that there is no need to include the plot showing deterministic projections.  There is, however, a need to reflect the retrospective problem apparent in the analyses.

It was noted that the current assessment models are constrained by the last benchmark completed for this resource, and such approaches now appear to require revision in the next benchmark scheduled for 2004/05.
H.H. Stone, P. Perley and S. Gavaris. 2004.  Aging studies on Georges Bank yellowtail flounder with an example of the iterative age length key method applied to NMFS survey ages.  TRAC Working Paper 2004/06.

After a brief review of the conclusions from earlier studies on the age estimation of Georges Bank yellowtail flounder using otolith thin sections (described in Res. Doc 2002/076), results from more recent studies comparing age interpretations within and between labs (DFO, NMFS,CEFAS) from stained otolith sections and scales and otolith sections from the same fish were described.  It was concluded that while staining may improve the clarity of some growth rings, it does not appear to be that helpful for age determination. The staining plus smooth cuts made by the CEFAS Accutom cutting machine actually enhances the appearance of splits and checks in the otolith section and may lead to overaging.  Agreement between age readers from the NMFS and DFO labs was lower than previous comparisons in 2002, and continues to reflect the poor clarity of marks and resulting subjectivity in determining ages from otolith sections and scales.  Failure to achieve good agreement between labs when different structures are used (i.e. scales by NMFS, thin sections by DFO) results from differences in the interpretation of growth patterns in these structures.  Without age validation to provide accurate age confirmation for otolith sections, there is no way of knowing whose age interpretations are correct.  Agreement between age readings for the primary DFO ager was 61% for all ages and 68-73% to age 4. Whether this is acceptable for assessment purposes remains to be determined.  It was noted that there was higher within lab agreement for more experienced NMFS ager.
An alternative approach for generating survey abundance indices was examined using the iterative age length key (IALK) method of Kimura and Chikuni.  This method combines an age length key and distribution mixture methods for resolution of lengths to ages. The first step involved an examination of mean age at length and mean length at age to determine consistency in age interpretation across years for NMFS spring and fall surveys. Following this, growth templates were developed for NMFS spring and fall surveys for ages 1-6+ using combined survey abundance at length by age for 1999-2003. The growth templates were then used iteratively to generate ALKs which were then applied to abundance at length data from 1999-2003 surveys to generate age-specific indices. The IALK method applied to NMFS spring and DFO surveys resulted in higher levels of abundance for ages 5 and 6+ compared to the standard ALK. This scenario would be expected when the exploitation rate is low since a reduction in effort should lead to an increase in the abundance of older fish. The IALK method applied to NMFS fall survey also showed higher levels of abundance for ages 5 and 6+ for 2003 compared to the conventional ALK, but there was a problem fitting growth template to the catch at size, with  age 4 showing a sharp decline in 2000. The low numbers at 45 cm in 2000 fall survey may result in fewer fish at age 4 and more at age 5 when the IALK is applied.  The fall survey growth template also showed considerable overlap between ages 3-5, which may be difficult to separate out using IALK method.  In addition, fall survey abundance at length data is quite variable due to low sample sizes, and possibly more difficult to fit to the growth template. 
It is not clear if the IALK approach will be a viable option for generating reliable age specific indices of abundance for the surveys.  There is a need to explore smoothing of the growth template by using more years of survey data (i.e. extend back further than 1999) or applying Lowess method. Alternatively, one could also look at a growth templates based on all surveys combined that track seasonal progression of growth
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The iterative approach was supported by Jon Brodziack as a robust method suited to the type of situation seen for yellowtail. This method allows pooling of several years length at age data to obtain a growth template. A more modern approach that was suggested was the 'stock synthesis' method. These options only very briefly discussed and could be explored for the benchmark. Although there are other issues that need to be pursued (e.g. spatial aspects for yellowtail) for the benchmark assessment, ageing error could be fairly easily modelled and should be examined also.

Although there were significant differences between labs, the within lab differences in ageing of yellowtail were low and suggest some potential for ageing at SABS. Validation of ageing data for this species would be very desirable (there is currently some validation of scale ages but nothing for otoliths). One of the objectives of the NMFS cooperative  yellowtail tagging project is to valid ageing. The uncertainty between labs suggests the use of alternate models for assessment.
It was noted that the trend in the mean length at age was fairly significant and should be investigated more closely and noted in the research document.

The iterative alk method is a work in progress and will be pursued further for the benchmark assessment. The option to increase the number of ages in the plus group (e.g. from 6+ to 4+) would not solve the ageing problem since there are difficulties with the interpretation of younger ages. 

