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Abstract

The third Transboundary Resources Assessment Committee (TRAC) meeting was held in Woods

Hole, MA, USA during 26-28 April 2000 and provided a forum for joint Canada/USA peer -

. review of assessments for Georges Bank cod, haddock and yellowtail flounder resources. For
(Canada, these discussions produced Stock Status Reports for use in management for the 2000
fishing year. For the USA, the meeting produced advisory reports, which will be considered for -

“developing harvest advice for the 2001 fishing year: Technical issues related to the assessments
were also raised, including alternate assessment approaches, bias correction, and the need for
joint work on stock assessment methodology. Recommendations were made to improve future
assessments. ' '
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Executive Summary

The third meeting of the Transboundary Resources Assessment Committee (TRAC) was held in
Woods Hole, MA from April 26-28, 2000 to review assessments for the Georges Bank and South
and Eastern Georges Bank cod, Georges Bank and Eastern Georges Bank haddock, and Georges
Bank yellowtail flounder management units. The TRAC was established by Canada and the

- USA for joint peer review of assessments for transboundary resources. The process includes a

- Transboundary Assessment Working Group (TAWG) which produces the assessments, and the. -
TRAC itself, which peer reviews these assessments and produces documentation on resource.
status required by the managers of both countries. The TAWG had met 3 - 5 April in St.
Andrews, N.B. and had completed draft assessments for the above management units, and had
also developed guidelines for short-term projections as heeded for preparation of management
advice for the 2001 fishing year.

The two cod assessments were consistent, indicating sharp reductions in exploitation since the
mid-1990s, and a slight increase in biomass, primarily due to growth of individual fish.
However, biomass is still considerably below levels that would be expected to produce strong
recruitment required to sustain a healthy fishery, and year classes since the early 1990s have been
significantly below average. Assessments for the two haddock management units and Georges
Bank yellowtail also indicate substantial reductions in exploitation since the early 1990s, *with
significant increases in stock biomass and recruitment levels. These resources are clearly
rebuilding, although stock biomass and year-class size for haddock remain well below historical
averages.

There was general consensus as to the current status and outlook for these transboundary
management units. However, concerns-were raised about data availability and analytical
approaches which could affect the reliability of future assessments if not addressed. These and -
other substantive issues include the following:

1. There was considerable concern relative to levels of USA commercial port sampling for all
. three species, and resultant impacts on our ability to characterize the length and age
compositions of USA landings. In recent years and particularly in 1999, sampling of USA
landings was judged to be both insufficient in quantity and poorly distributed across gears
and market categories. Immediate measures are necessary to increase USA port sampling
coverage.

2. The need for improved information on discard through additional sea sampling was
reiterated at several points. Sea sampling in the USA groundfish fishery has been
chronically inadequate, e.g. precluding use of such data in the Georges Bank and South cod
assessment. On the other hand the USA sea scallop fishery in Closed Area Il was
adequately covered, documenting a bycatch of yellowtail which was limited by TAC.




Increased observer sampling in the USA groundfish fishery and coverage of Canadian sea
scallop fisheries is needed to enhance our assessment capabilities.

. The desirability of an ageing workshop was reiterated again this year. Cod hasbeena
primary focus in previous meetings although such a workshop could provide benefits for
haddock and yellowtail as well. - The USA co-chair agreed to pursue optlons for an agelng

workshop in Woods Hole in summer or autumn of 2000 : ST

Bycatch of cod in the haddock fishery has beconle an important issue to Canadian industry
because the low cod quota is now limiting the ability of the fleet to harvest haddock TACs.
This has led to changes in historical fishing patterns. Effort has been redirected to areds of
lower cod abundance but it is anticipated that this problem will per51st and become more
severe as the haddock stock continues to rebuild.

. Canadian and USA research vessel surveys provide generally consistent indices of year class
strength and stock abundance. A number of aspects related to research vessel surveys were
discussed, including effects of unusually large (outlier) tows, sampling intensity, and
catchability influences on indices for young fish (retrospective patterns indicate that .
numbers tend to be underestimated). Recommendations to address the outlier problem
included use of transformations on survey catch-per-tow data and use of weighted least
squares in ADAPT runs, e.g. weighting by the inverse of the variance of the tuning indices.
Participants also suggested use of temperature and substrate data overlays to examine
catchability at size/age. It was also noted that USA survey coverage on eastern Georges
Bank was less intensive than that for Canadian surveys, with an increased possibility for
missing important concentration areas.

. Participants noted the desirability for further development of stock condition factors and
other relevant biological and environmental information for use in future assessments.
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Introduction

“The third meeting of the Transboundary Resources Assessment Committee (TRAC) was held in
Woods Hole, MA USA April 26-28, 2000. The meeting was attended by 32 Canadian and USA
scientists, managers and industry representatives, and was co-chaired by Drs. Wayne Stobo
(DFQ, Canada) and Steve Clark (NMFS, USA). The purpose of the meeting was to review
assessments for Georges Bank cod, haddock and yellowtail flounder management units and to
prepare documentation required for management of these resources in the upcoming fishing year.
A listing of participants, Terms-of Reference and an-agenda for the-meéting are givenin
Appendices I, TI, and II1, respectively. ‘

The USA co-chair opened the meeting by greeting the participants and asking them to introduce
themselves. He then briefly reviewed the TRAC process, noting that it included the
Transboundary Assessment Working Group or TAWG, consisting of Canadian and USA
scientists and industry members, which produces the assessments and other analyses and
research recommendations; and the TRAC itself, which reviews the assessments and generates
final documentation on stock status. For Canada, products are the stock status reports, for
immediate use by the Fisheries Resource Conservation Council (FRCC), while for the USA,
products are advisory reports for use by the New England Fishery Management Council’s
Multispecies Monitoring Committee (MMC). He stressed that the meeting would consider
resource status only and would not be concerned with management issues, such as allocation
questions or differences in management systems. For more detailed information participants
were referred to a “Description of the TRAC Process” given in the Proceedings of the 1998
meeting, an updated version of which is included herein as Appendix IV,

The co-chair then outlined how the meeting would be conducted. Five assessment working
papers had been tabled for the five management units; these are listed in Appendix V. An
external reviewer/rapporteur had been assigned to each management unit; he/she had been
responsible for reviewing the working paper prior to the meeting. The senior author was
responsible for presenting the assessment, during which time only questions of clarification
would be allowed. Following the presentation the reviewer/rapporteur would be responsible for
initiating discussion and questions and for preparing a summary of major points and issues.
External reviewers/rapporteurs by stock were as follows:

5Zjm cod - Dan Lane

5Z cod - Jon Brodziak

5Zjm haddock - Heath Stone

57 haddock . Mike Fogarty
5Zjmmh yellowtail - Lou Van Eeckhaute

The co-chair concluded by expressing his appreciation to the members of the TAWG for their
efforts in completing the assessments and working papers in time for the meeting in spite of
numerous other pressures and commitments.

w




4

* During the meeting the TRAC took note of the “Science and Industry Meeting on Georges Bank
+ Groundfish” held in Yarmouth, N.S. March 27. This meeting involved Canadian Dcpartment of _
Fisheries and Oceans staff and Canadian industry members, and constituted a forum for
exchange of information on resource status for Eastern Georges Bank (5Zjm) cod and haddock
and 5Zjmnh yellowtail flounder. The TRAC did not have the opportunity to discuss results of
this meeting due to time constraints; but minutes of the meeting are attached as Appendix VII.
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Rei)ort of the Transboundary Assessment Working Group .

Rapperteur: Ralph Mayo

A brief summary of the Report of the Transboundary Assessment Working Group meeting was
presented to the TRAC. The full report is attached as Appendix VI. Thrée major points were
- emphasized. _ ' ‘

Fitst, there has been a déterioration in the quantity and the intensity of commercial port samples”
 used to characterize the size and age composition of USA landings of cod, haddock and -
yellowtail flounder. The TAWG emphasized that, despite lower levels of landings in recent
years, a minimum number of samples must be taken regardless of the magnitude of the landings.

Second, the TAWG developed guidelines for conducting short-term projections of stock size and
catch. Derivation of input parameters such as mean weights, maturity, and partial recruitment at
age should follow standard procedures which ensure that projections reflect the most recent
biological conditions of the stock. Short-term recruitinent can usunally be estimated by re-
sampling recent observed values at SSB levels expected in the near-term. Medium and long term
projections are more problematic with respect to estimation of future recruitment. In these cases,
many parametric models may be used to derive likely recruitment in the out years. '

Thirdly, the TAWG addressed the issue of the delay which occurs between the review of stock
status at the TRAC and the time at which projections for use by USA managers are conducted.
Delaying the projections until autumn altows the use of current year landings estimates to derive
current year fishing mortality. However, during the intervening period, additional survey data
may become available for potential use in assessing stock status or for calibrating recruitment.
The TAWG recommends against the use of additional survey data to re-evaluate stock status
during the interim period. However, information from recent surveys may be used in a
qualitative sense to calibrate recent recruitment.

"TRAC Comments - -

Members of the TRAC expressed concern over the deterioration of recent commercial port
sampling of USA landings of cod, haddock and yellowtail flounder and resultant impacts on
ability to properly characterize the length and age composition of these landings. In the
Canadian fishery, a minimum of 4 samples per targeted species per month for each gear sector is
the desired goal. In contrast, some gears in the USA fishery have not been sampled at all in
recent years, and the sampling that has been done has been poorly distributed among market
categories and months. Although USA biological sampling is stratified by market category, it is
still desirable to have each major gear represented in the samples. A member of the New
England Fishery Management Council indicated that he will inform the Council of the
inadequacies of the USA biological sampling program.
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The TRAC discussed the recommendation of the TAWG regarding use of information which -
may become available for the 5Z stocks between the time of the TRAC assessment review and
the time when the USA Multispecies Monitoring Committee performs projections for the 2001
fishing year. The TRAC concluded that additional survey data may be used in a qualitative sense
to aid in evalhating near-term recruitment, but there should be no attempt to re-calibrate VPAs
with additional survey indices, given the fact that the TRAC has endorsed the assessments
presented herein and has reached consensus based on these assessments. However, the TRAC -

" recommends that all-available fishery catch data should be used as a ba51s for determining

current year fishing mortahty rates.

Stock Assessments‘

Eastern Georges Bank (5Zjm) Cod |

Working Paper: Hunt, J.J. and B. Hatt.. Population status of eastern Georges Bank cod (Umt
Areas 57j,m) for 1978-2000. Transboundary Resources Assessment
Committee, Third Meeting, Working Paper 2000/A, 39 p.

External Reviewer/Rapporteur: Dan Lane

- Terms of Reference:

» Report on the status of the stocks, updating results for the latest information from fisheries
and research surveys and characterize the uncertainty of estimates. '

+ For arange of yield quotas in 2000, evaluate the consequences on exploitation rate in 2000
and on spawning stock biomass (or its proxy) in 2001.

. Estimate the risk that the 2000 fishing mortality rate would exceed F,; and that the spawning
- stock bipmass in 2001 would not achieve a 0%, 10% and 20% increase compared to 2000, for
a range of yleld quotas in 2000. : '
+ Evaluate additional measures of stock status, and consider their interpretation.

+  Report on progress against research recommendations made at the 1999 TRAC.

The 5Zjm stock assessment was presented by Joe'Hunt. The comments helow summarize the
ensuing discussions.

The Fishery

Members of the fixed gear fleet noted again this year that due to restrictive management
measures on cod in the mixed cod-haddock fishery, historical fishing patterns on Georges Bank
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‘have changed. In particular, longline fishermen have adapted their fishing practices to avoid cod
by not fishing in traditional areas where cod continue to be found. Longliners tend to seek
haddock first in order to build up catches of this species in proportion with recent allocations
before fishing cod available in the traditional areas. The mobile gear fleet appears to be more
adept at directing fishing to catch their haddock allocations with cod as by-catch.

The distribution of observed versus predicted 5Zjm cod landings at age revealed a predominance
" of age 3 cod (the 1996 yéar ¢lass). The predicted proportion of older fish (ages 6+, incliding the
~ strong 92 year class), thought to be fully recruited to the fishery, was .overestimated compared to
the observed proportion landed for the second year running. However, it was also noted that
landings of cod over 5 years of age in 1999 were not much different than the longer term average
proportions for these same ages. Discussion on this point also focused on the possibility that
older cod, e.g., through fish behavioral changes or as a consequence of changes in fishing
practices, may not be fully availabie to fishing gear as is presently assumed in the existing _
flat-topped partial recruitment vector at age. Similar to the 1999 TRAC recommendation, further
study on the partial recruitment of the 5Zjm cod stock 1s warranted.

It was reported that landings of cod by the USA otter trawl fleet in 5Zjm were the highest since
1994 and represented nearly 40% of total 5Zjm cod landings (the highest proportion since 1989).
It was noted that no analyses had been undertaken of the potential impact of cod discard by either
the Canadian or the American fleets. Here it was noted that recent US management regulations
(i.e., 2000 1b trip limits implemented in August, 1999) may aggravate the potential severity of the
discard problem. However, recent USA mesh regulation changes, which corrected earlier
discrepancies between minimum fish size and mesh size, would be expected to reduce cod
discarding.

The presentation included information on the spatial distributions of landings by Canadian
longhne and otter trawls for 1998 and 1999. This information was presented in response to the
research recommendation made at the 1999 TRAC. The availability of spatial landings data by
gear for.the period 1994 to 1997 is being investigated.

~ Resource Status

As recommended in the previous two TRACs (1998 and 1999), the necessity for an aging
workshop was again restated this year. It is anticipated that the workshop, originally scheduled
for 1999, will take place in Woods Hole in the second or third quarter of 2000.

The assessment noted the need for more length and age samples from the USA commercial
fishery for 5Zjm cod. This need was also reported for other stocks on Georges Bank and was
presented as a serious concern for developing quality stock assessments. TRAC was unanimous
in recommending that the dearth of US samples from the commercial landings be addressed,;
specifically, that measures be taken immediately to augment sampling information from the US
commercial fishery to be more commensurate with the level of sampling from the Canadian




commercial fishery.

In the presentation, it was reported that a single tow from the Canadian DFO Spring survey in
2000 accounted for over 50% of the observed increase in mean survey cod numbers per tow.
However, removal of this tow did not appreciably change the estimates of stock abundance from
_ the énsuing VPAs; and it was decided not to discount the 2000 survey estimate and to leave it 1n
the assessment data set. (A similar approach was used in the handling of an anomalous 1982 .-

' 'NMFS Spring survey data point and this data point has also been retained in subsequent analyses
" - despite the high residuals it produces.) It was also noted that year effects seemed evident for .
survey indices, although residuals were reasonably well balanced. Different methodologies have
been used in the past to treat specific outliers (including removing the suspicious data point).
Standard statistical methodologies for identifying and dealing with outliers, e.g., re-weighting by
inverse variance measures, were mentioned; and the TRAC suggested that alternative methods be
explored to identify and examine the influence of outliers and to take appropriate action for

- re-weighting influential points.

Analysis of maturity data from the Canadian 2000 spring survey revealed that 90% of the 2 year
old cod sampled in 5Zjm were mature, continuing a trend of increasing proportions of mature 2
year olds in this stock during the late 1990s. Evidence from more limited USA data did not.seem
to corroborate this trend. It was uncertain as to what this information might be conveying about
stock status, and further investigation was recommended to determine (1) the validity of the
observation, and (2) implications relative to stock status.

The catchability of young fish in the research vessel surveys was discussed in light of
retrospective patterns that showed that these cohorts tended to bé underestimated as young of the
year (0 Group) and age 1 cod. It was suggested that further investigation of the spatial-temporal
dynamics of juvenile cod together with a review of research vessel survey methods may provide
insight into why catchability appears to be low and how this may be addressed in future surveys.
It was suggested that the annual information collected on fish distribution from spatial fishing
Jlocations by gear be augmented with overlays from spatial data on habitat and other existing
ecosystem data for'the 5Zjm area, including data on sediment bottom maps, and temperature

. profiles (as, for-example; presented in the USA 5Z cod assessment). It was understood that this
kind of information may provide insight into potential stock behavior.

‘The TRAC noted that the Canadian longline research survey would be in its fifth year of
operation in 2000. It was suggested that 5 years of data should be the minimum time series

- available for reliable use as an index of abundance. Preparation and review for the inclusion of
this survey in the 2001 assessment is anticipated. It was also suggested that an at-age condition
factor (e.g., comparative annual fish “plumpness™ or dlstnbutlon of length and welght for
selected ages) be prov1ded for this stock. :



Outlook

Although the stock remains above the historical low observed in 1995 and-F for older age groups
is relatively low, the TRAC expressed considerable concern due to the apparent lack of recent
recruitment. Growth of the stock is coming primarily from body growth. .Since these

‘ observations were similar to those made for the US 5Z cod assessment, the outlook for this stock
is consistent with events for Georges Bank as a whole. Consequently, it was recommended.that a
~ more complete treatment of this transboundary cod resource on Georges Bank be.investigated by
Canadian and US stock assessment scientists and managers 10 ensure the effective.conservation . .
and management of this resource for the benefit of both countries.

The outlook for the 5Zjm cod stock would be enhanced by the development of longer-term -
thresholds and tfargets, such as the threshold of 25,000 t spawning stock biomass now commonly
referred to above which probability of improved recruitment appears enhanced. The
establishment of limit thresholds on stock size is consistent with a precautionary approach to
stock management that would help guide management alternatives. Biological rationale should
accompany relevant target and limit thresholds.

The presentation of data on the relative proportions of the 5Zjm cod biomass on the Canadian
and the American sides of the Hague Line boundary during research vessel surveys was -
_discussed. It was felt that this measure was a valuable statistic that could be important to future
joint management considerations for the stock. It was also noted that such statistics were
regularly produced for other Georges Bank stocks (e.g., 5Zjm haddock) and that the vetted
methodology used there could likewise be applied to the 5Zjm cod stock.

The TRAC accepted the assessment for eastern Georges Bank cod as presented.
Research Recommendations

o Itis recommended that an ageing workshop be held at the earliest opportunity, and definitely
‘ dunng the year. 2000

o Ttis recommended that the PR be examined temporally, by gear to detect any shxfts n the
relative contribution by fleet sector.

+ Itis recommended that TAWG investigate the importance of data outliers and consider
alternative methodologies for treating influential data.

+ It is recommended that further anatysis and review of age of first maturity be undertaken to
- (1) verify the occurrence of a decline in age of first maturity, and (2) hypothesize causes and
implications.
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. It is recommended that ecosystem and environmental 1nformatlon be provided to supplement
spatial data on cod catch areas by gear.

« It is recommended that data on stock condition factors for selected ages be included in the
2001 stock assessment.

. Itis recommended that stock biomass long-term targets and lower limit biomass thresholds
“be estabhshed for this stock based on biological ratlonaie

» Ttis recommended that statistics on the relative proportions of the Sij cod stock biomass on
the Canadian and American sides of the Hague Line be produced as-part of future stock
assessments.

Georges Bank (5Z) cod

Working Paper: O’Brien, L. Assessment of the Georges Bank cod stock for 1999.
Transboundary Resources Assessment Committee, Third Meetmg,
Working Paper 2000/B, 10 p, Appendices.

External Reviewer/Rapporteur: Jon Brodziak
Term of Reference:

» Update resource status through 1999 and characterize the variability of estimates of stock size
and fishing mortality rates.

The 5Z cod stock assessment was presented by Loretta O’Brien. The comments below
summarize the ensuing d1scu551ons

Ext‘ernal Reviewer’s Comments:

" Stock structure is a minor source of uncertainty.l Spatial definition of the stock corresponds to
the Georges Bank gyre system and continental shelf areas north of Cape Hatteras. Tagging
studies document some movement of cod between Browns Bank and Georges Bank but the rate
of interchange appears to be low. Development of a spatially explicit model of cod population
dynamics would be necessary to account for interchange of cod among areas but data are a
severely limiting factor. Given the apparent magnitude of interchange, however, the current
approach of assessing Georges Bank cod as a single management unit appears sufficient for
evaluating fishery impacts. :

Commercial landings constitute the vast majority of fishery removals from this stock. The
limited sea sampling information available suggests that discard rates are probably low, on the
order of 3-5% by weight. Recreational removals have varied, but appear to be on the order of 3-
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12% of commercial landings by weight for 1999. Commercial fishery discards and recreational
catches are not included in the VPA due to limited data earlier in the time series (1978-1988).
Inclusion of fishery removals due to discards and recreational catches in assessment modeling
would be expected to increase estimates of stock biomass and alter age-specific estimates of
fishing mortality. It is recommended that a Bayesian approach be explored to explicitly account
for uncertainties about the magnitude and composition of discards and recreational catches.

. Biological sampling of USA catches for length and age d1str1but10ns should be mcreased to

' 1mprove the premsmn of catch at age estimates. :

Abundance indices from NMFS and DFO research surveys on Georges Bank are a minor source
of uncertainty for assessment modeling. Survey data from areas south of Georges Bank are
excluded because small and highly variable catches of cod have been reported within these low-
abundance areas. Indices of mean abundance at age were modeled as being proportional to-
relative abundance at the beginning of the year on a logarithmic scale. Exclusion of a few
unusually large survey catches of cod in historic NMFS research survey indices affects _
calculated values and is a source of uncertainty. Standardized USA commercial trawl landings
per unit effort indices were excluded from the assessment model because of changes in methods
of reporting catch and effort in 1994. Overall, standardized survey series are believed to provide
adequate and sufficient measures of relative abundance at age for tuning the age-structured
sequential population model of Georges Bank cod. .

Comparison of assessment results to management targets and thresholds are a source of
uncertainty for status evaluation. These targets and thresholds are embodied in a harvest control
rule developed to meet requirements of the Sustainable Fisheries Act. The model used to
develop the SFA control rule is not age-structured, although the assessment is based on an age-
structured model. Thus, translation of results from the age-structured assessment model to the
harvest control rule represents a potential source of bias. This may be exacerbated by apparent
retrospective patterns in the age-structured analyses (assumptions and treatment of partial
recruitment patterns in the retrospective analyses may affect interpretations). In addition, the
harvest control rule is deterministic and does not account for uncertainty in estimates of fishing
~ mortality and biomass, as well as inherent variability in population dynamics, e.g. recruitment.
" As a result, the range of uncertainty from assessment model outputs is not effectively conveyed
to managers in the harvest control rule. However, this is a minor source of concern in COMpArison
to effects on the resource when management targets have been exceeded.

TRAC Discussion

The TRAC noted that changes in the composition of commercial landings by fishing gear sector
and closures of several productive fishing areas had affected partial recruitment patterns in recent
years. Adequacy of sampling intensity of USA fishery catches by area and gear was also
discussed and there was a consensus that current biologicat sampling was limited and minimally
adequate. It is strongly recommended that biological sampling of USA catches, both dockside
and at sea, be increased to improve estimates of length and age distribution of fishery removals.
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The TRAC also reviewed survey abundance indices in relation to reliability and variability of
assessment results. Some sensitivity of the baseline assessment model to the exclusion of an age-
1 abundance parameter in 1999 was noted. The TRAC recommended evaluations of the effects
of excluding data south of Georges Bank on NMFS indices and evaluations of the effects of
removing outliers. '

" The TRAC noted a retrospectlve pattern in the VPA in which spawning biomass was
overestimated and fishing mortality was underestimated during a five-year retrospective analys1s
.The TRAC discussed potential causes of the pattern.and also whether it should be.accounted for
in management advice. It was resolved that the source of the retrospective pattern was unknown
and that the pattern was variable but consistent in directionality, Poor catch sampling,
underestimates of removals, changes in spatial distribution of the stock, model mis-specification,
and changes in stock availability due to closed areas were discussed as potential factors. The
TRAC accepted the baseline model and concluded that assessment results were credible,
although there was concemn about potential bias in management advice due to the retrospective
pattern. The TRAC recommended exploring whether the retrospective pattern was due to
changes in partial recruitment (e.g. closed fishery areas have altered the spatial pattern of fishing
effort, and may have served as refugia for older Georges Bank cod, thereby compromising
assumptions being made about the partial recruitment vector). :

The TRAC noted that maturity ogives for the 5Z and 5Zjm cod stocks had changed through time

~ and asked whether trends for age-1 through age-3 cod were consistent between the 5Z and 5Zjm
management units. It was unknown whether differences in maturation of 5Z and 5Zjm cod
observed over time were due to density-dependent effects, measurement errors, or environmental
factors. The TRAC recommended further review of maturity ogives and baseline studies of
reproductive potential.

Research Recommendations

+  Itis recommended that effects of the following on NMFS survey indices be determined:
(1) exclusion of survey data from areas south of Georges Bank; and
(2) removal of unusual