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Report on the Assessments of Groundflsh Stocks
In the Canadian Northwest Atlantic

May 4-14, 1993

Abstract

Sinclair, A. (Editor). 1993. Report on the assessments of groundfish stocks in the Canadian northwest
Atlantic, May 4-14, 1993. Can. Tech. Rep. Fish. Aquat. Sci. 1946e.

Stock assessment scientists from the Canadian Department of Fisheries and Oceans met from May 4-14,
1993 in St. John's, Newfoundland to review stock assessments of groundfish stocks within the Canadian
northwest Atlantic. This report presents the proceedings of this meeting and has two main purposes.
Firstly, it provides the scientific basis for a report on stock status which was presented to the newly formed
Fisheries Resource Conservation Council. Secondly, it provides a record of the technical discussions at
the meeting, the main issues faced, decisions taken, and research recommendations for future work.

Resume

Sinclair, A. (Redacteur). 1993. Rapport sur J'evaluation des stocks de poisson de fond des eaux
canadiennes de l'Atlantique nord-ouest du 4 au 14 mai 1993. Rapp. tech. can. sci. halieut. aquat.
19461.

Les scientifiques responsables de I'evaluation des stocks au ministere des Peches et des Oceans du
Canada se sont reunis du 4 au 14 mai 1993, a St. John's (Terre-Neuve), pour examiner les evaluations
des stocks de poisson de fond dans les eaux canadiennes de I'Atlantique nord-ouest. Le present rapport.
qui rend compte de cette reunion, visait deux grands objectifs. D'une part, fournir les bases SClentlfiques
necessaires a un rapport sur I'etat des stocks, qui a ete presente au tout nouveau Conseil pour la
conservation des ressources halieutiques. D'autre part, relater les discussions techniques tenues et les
principaux sujets traites a cette reunion, ainsi que les decisions et les recommandations de travaux
scientifiques futurs qui en sont issues.
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10. Stock Assessments

The following section contains reports on assessments of 27 groundfish stocks from the northwest Atlantic.
Supporting figures are given In section 16 and the figures numbers correspond to the assessment section
number. Unless otherwise stated, population numbers and blomasses from sequential population analyses
(SPA) are given as beginning of year.

A prognosis summary figure Is given for each stock for which an analytical assessment was performed and
catch projections made. These figures give catch In year t and adult biomass at the beginning of year t +1
as a function of fishing mortality (F) In year t. These are deterministic catch projections and In no way
indicate the uncertainties associated with the specific parameters used. The figures summarize catch
projections over a broad range of F (0.0 - 1.0) and provlcle four points of reference; Fa." twice Fa." the
current (beginning of year 1993) adult biomass (on the right axis), and the current (1992) fishing mortality
(on the bottom axis).

Reading the projection figures Is quite straightforward. In Fig. 10.3j, the catch at any F may be read by
moving vertically from the bottom axis to the catch line (solid line) and then horizontally to the left axis (e.g.
20,000 t at Fa.,). If one wishes to determine the projected adult biomass at the beginning of 1995 that
corresponds to a given F, one moves vertically from the bottom axis to the biomass line (dashed), then
horizontally to the right axis (e.g. 87,000 t at Fa.1 ). To determine the Fin 1994 that would leave a given adult
biomass at the beginning of the year 1995, one moves horizontally from the right axis to the biomass line,
then vertically to the bottom axis (e.g. 0.88 to leave the current biomass). The associated 1994 catch may
be read by moving vertically to the catch line, then horizontally to the left axis.

General comments on flatfish in 4VWX

American plaice, witch and yellowtail in 4VWX have been managed as a species complex with a single
flatfish TAC since the mld-1970s. CAFSAC recommended that It would be more appropriate to assess the
'species separately and that stocks could be separated into 4X and 4VW. It was also noted that landings
by species were required in order to assess these individual stocks. The 1992 landings of unspecified
fl0':lnder was the highest in the time series. However, landings in this category have always been high'
preventing any analysis of commercial landings on a species basis. Before January 1991, unspecified
flounder were partitioned by species according to the district in which they were landed. The unspecified
category must be partitioned to species in order to provide useful information on the Individual stocks.

Winter flounder is also caught on the Scotian Shelf. Because it is not under quota regulation, It is vulnerable
to a shift of fishing effort or to misreporting by species as a result of changes in management practices and
decreases in other groundfish. Winter flounder is currently increasing in abundance in 4X although being
a more coastal species, a portion of the fishery is outside the survey area. Because It was considered
primarily a coastal species and outside the ICNAF convention area It was not considered when the other
flatfish species were put under quota regulation.

10.1. Cod in Divisions 2J + 3KL (WP 120, 122) C. Bishop, C. Taggart

10.1.1. Introduction

Landings from 1959 to 1992 have ranged from a high of 810,00Ot (1968) to a low of 44,ooOt in 1992
(Fig.1 0.1 a,b)

54
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In June 1991, CAFSAC commented on the appropriateness of the 185,000t TAC as Incorporated In the loog
term management plan. It was concluded that this would allow stock size to Increase. The poor commercial
fishery of 1991 and much lower than expected research survey results In the autumn of 1991 led to a
reassessment of stock status. A preliminary assessment in January 1992 recommended limiting the catch
In the first half of 1992 to half that taken in the first half of 1991; that Is, in the order of 25,000t. The TAC
was reduced to 120,0001 In February.

In July 1992, CAFSAC advised that the 2J3KL stock was at an extremely low level; the 3+ biomass and
the 7 + biomass (the latter approximating the spawning stock biomass) estimates were at or near the lowest
levels ever observed. The fishery was expected to be dependent on the 1986 and 1987 year-classes with
the 1988 year-class being below normal and approximating the low 1983 and 1984 year-classes. Analysis
indicated a 1992 FO•1 catch of between SO,OOOt and 79,000t. Reported and projected catches by mid-year
would account for approximately 35,0001. CAFSAC recommended that the catch In 1992 be restricted to
the lowest possible leVel. Similar advice was provided after the June 1992 Scientific Council meeting of
NAFO. The Canadian offshore fishery was closed in May 1992, and subsequently the entire commercial cod
fishery in 2J3KL was closed with the announcement of the cod moratorium in July 1992.

10.1.2 Data

Catch and average weight at age

Sampling data were available only for the Canadian commercial catches and these were used to obtain
estimates of catch and average weights at age for the total catch in 1992. Ages 5 and 6 (the 1987 and 1986
year-classes) were most abundant by number in the commercial catch as was the case In 1991. Average
weight at age 7 in 1992 was the second lowest since 1977 (Fig.10.1c).

Research vessel survey data

Research vessel surveys have been conducted by Canada during the autumn In divisions 2J, 31<, and 3L
beginning In 1977, 1978, and 1981 respectively. Biomass and abundance estimates have Indicated a
declining trend since 1988, especially in Divs. 2J and 3K (Figs 10.1d,e,f). The 1992 estimates for all 3
divisions were the lowest in the time series.

In the autumn 1992 survey, over 80% of the estimated biomass was located in Div. 3L, and survey catch
rates indicated the greatest concentrations of cod in the deeper strata near the shelf break (Fig.1 0.1 g). The
1987 year-class was most abundant in divisions 2J and 3K while in Div. 3L the 1987 and 1988 year-classes
dominated. No cod older than age 7 were collected in Division 2J. The autumn survey results Indicate that
there has been no Improvement in recruitment prospects.

Survey time in 1992 was allotted for limited coverage (using the bridge sounder to detect fish, and trawling
where possible) of the nearshore areas which are not normally included in the regular survey. Very few cod
were encountered in the inshore areas surveyed.

Additional surveys

Wil')ter (February) hydroacoustic surveys offshore In 1991 to 1993 indicate substantial declines In average
density, particularly in 1993. The only significant concentrations were located outside the normal survey area
in waters 930m deep where the foreign fleet was fishing. The January 1993 offshore tagging Initiative was
unable to locate any suitable cod concentrations along the entire shelf break from Hamilton Bank (2J) to
the Nose of the Bank (3L) at depths ranging from 150m to 600m.
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10.1.3. Estimation of Stock Parameters

An illustrative sequential population analysis (SPA) suggested that total mortalities were high, as was the
case last year. Presently, there Is not sufficient information to partition total mortality Into fishing and natural
components. It would therefore be misleading to present the results either assuming a constant natural
mortality (M) of 0.2 or with an arbitrarily increased M In 1991 and 1992. There are no doubts, however, that
biomass is extremely low. Based on the 1992 survey, the total biomass could be as low as 100,000
150,0001.

10.1.4. Discussion

Possible factors effecting the abundance of cod are fishing, biological Interactions, and environmental
conditions.

The fishery in 1992

The total estimated cod .catch for 2J3KL in 1992 was approximately 44,OOOt. The reported Canadian
commercial catch was 23,7961, a commercial catch of 583t was reported by France; the offshore foreign
catch (outside 200 mile-limit on the Nose of the Grand Bank) was estimated by Surveillance Branch at
14,3001 (10,7501 of which comes from the European Economic Community (EEC); the EEC has reported
9,5321 to NAFO as of the end of November 1992), and 5,000t estimated from the Inshore -recreational
fishery-. The latter estimate is based on a combination of information supplied by DFO and the United Fish,
Food, and Allied Workers Union.

No commercial catch was reported from Div. 2J. Almost all (95%) of the Canadian catch was taken In Div.
3L over the period of January to May 1992. Approximately 30% of the total Canadian catch was taken by
the recreational fishery using jiggers or baited hooks. The Canadian offshore otter trawl fishery was typified
by low catch rates and catches of small fish.

A continuing fishery may retard the recovery. It was noted that the survey abundance estimates showed a
greater decline in 2J and 3K while most of the fishery occurred in 3L The autumn surveys were conducted
in the offshore areas and do not provide the status of potential inshore stocks. The Impact of recreational
fisheries on these stocks is not known.

Biological and environmental considerations

The following biological and environmental information is drawn from a meeting of Fisheries Oceanography
Subcommittee (March 1993), and the Northern Cod Hypotheses Workshop (Jan. 1993) and are presented
as important ancillary information to be considered in assessing the status of the 2J3KL cod stock(s).

Biological considerations

There are indications from trawl and acoustic surveys, and from the commercial fisheries that the recent
decline in stock biomass was abrupt and occurred between January and June 1992. Other Interpretations
of the data suggested a more gradual decline that began first In the north (2J) In 1990 and propagated
southward, The survey shows that changes in distribution were taking place prior to 1991 (Fig.1 0.1 g) and
the biomass of other commercial and non-commercial demersal species declined gradually dUring the 1980s
(Fig.10.1h).

There is a significant non-linear relationship between area occupied and biomass for most species, In each
division. This relationship has important assessment consequences as catchability will Increase with
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decreasing stock distribution, causing increased fishing mortality per unit effort. This may have happened
with northem cod as the autumn 1992 survey showed a concentration of cod In the deeper portion of Div.
3L near the shelf break (Fig. 10.1 g)

Declines were also observed in capelin biomass during the 1990s. Offshore acoustic surveys consistently
tailed to detect large concentrations beginning In the autumn of 1990, although Information from Inshore
Indices suggests that biomass has remained normal or above normal for the period. If capelln biomass has
not declined, then results from recent acoustic surveys would suggest distribution or behavlourlal changes.

The condition of cod according to body and liver indices In 19n-92 both Indicate declining trends In 2J
and 3K from 1989 onward with the decline being most pronounced In 2J. Cod feeding data from 1978 and
1980-91 Indicate that stomach fullness Indices In 1991, when capelln abundance was relatively low, were not
substantially lower than In 1978, 1980 and 1982.

There Is considerable interannual variation In size and. age of maturity, but cod were mature at a
considerably smaller size in 1992. In all three divisions females mature at a later age and larger size than
males. Older female cod begin annual maturation later than younger females and males are In spawning
condition for a longer period than females. The reduction in the proportion of older Individuals wUI likely
reduce the duration of spawning. This may have two consequences: increased recruitment variability, and
reduced probability of good recruitment. It was also determined that the number of recruits required to
maintain the spawner biomass has increased steadily since 1980 as a consequence of reduced weights at
age (see Section 13.3).

Inshore spawning may have provided a considerably larger contribution to recruitment In coastal regions
than previously thought. Published Information on spawning distributions has shown that spawning occurs
on the outer edges of the offshore banks (Fitzpatrick and Miller 1989). This had been Interpreted as
representing the main spawning component of the stock. However, analysis of data from 1946 to 1992
indicated that spawning can occur across the entire 2J3KL shelf to within 10 km of the coast In eastern
Newfoundland and southeastern Labrador.

Inshore trap landings in Bonavista and Trinity bays generally start one month earlier In the Inner reaches of
the bays relative to the outer reaches suggesting the earlier landings may be derived from cod overwintering
in the nearshore and later landings derived from offshore-ta-inshore migrants. The regional timing pattern
of inshore landings varies among years (relatively high landings in the north and west while poor In the south
and east and vice-versa). The pivot for oscillations appears to be In the area of Bale Verte Peninsula.

Juvenile survey data from 1992 indicate that O-group cod were restricted to the Inshore bays. One and two
year-old cod occurred on the shelf but were most abundant within the Inshore bays. By age 3+, cod were
distributed more abundantly over the shelf and at the shelf edge, although the highest catch occurred
inshore. These results indicate that inshore abundance of juvenile cod was high relative to that offshore.
There were few juvenile cod observed offshore in 1992, when compared with the historical distributions of
young cod in the autumn research vessel surveys (1981~2) and to pelagic O-group cod surveyed In 1981.

Environmental considerations

Near record low air temperatures persisted throughout 1992 in coastal regions bordering the Labrador Sea.
Cold air and strong northwesterly winds during winter resulted in earlier ice formation, greater extent and
later retreat than normal.

Station-27 water temperatures for 1992 were generally below normal throughout the water column. Near
bottom temperatures were slightly warmer than in 1991 but continue the pattern of below normal values as
observed since 1983. Station-27 salinities were below normal through most of 1992. The summer areal extent
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of the cold Intermediate layer decreased relative to 1991 but was stUllarger than normal. The generally cold
conditions observed during the 1990s are similar to those observed In the earty 19708 and mld-198Os.
Surface temperatures over the 2J3KL survey area were 1.0 to 2.0 degrees below the long-term average
during November 1992 and 1.0 to 3.0 degrees below the 1991 values for the same period. Bottom
temperatures over the 2J3KL survey area in the autumn 1992 were as much as 1.0 degree below the 1980
1990 average. Negative bottom temperature anomalies were mainly restricted to Div. 3L In 1991, but were
distributed throughout 2J3KL In 1992. Oxygen levels in June 1992 at depths greater than 200m over a large
part of the shelf In the Cape Bonavista area were below 75% saturation. Cod are believed to become
stressed when the water is below 60% oxygen saturation. Oxygen minima were associated with salinities
of 34.25-34.50 psu and located In the "cod migration corridor". No data are available for previous years.

The North Atlantic oscillation (barometric pressure difference between Azores and Iceland) has shown a
positive (cold Winters) trend over the last several years and the continuing poor growth and recruitment In
northem cod may be associated with this trend. Predictions of recent recruitment are not high, based on
a combination of spawning biomass and salinity-based models.

10.1.5. Prognosis

Although a moratorium was In effect dUring the last half of 1992, It Is estimated that about 5,OOOt or more
were taken by the "recreational" fishery. Research vessel survey biomass and abundance estimates In 1992
were the lowest observed in the time series.

Data from a 1993 winter hydroacoustic survey Indicate very low densities with cod being most abundant at
depths in excess of 900m in the area of the Nose of the Bank. The foreign fleet was also observed fishing
in the same area. Surveillance Branch has verified that there was cod directed effort In this area In 1993 and
that the catch may have been in the order of 3,000-4,OOOt.

Any recovery In 2J3KL cod depends on the appearance and survival of strong year-elasses like those seen
in 1986 and 1987. The population appears to have continued to decline In 1992, even In areas In which no
fishing occurred. The recreational fishery is likely to be harvesting inshore populations which may be
important for stock rebuilding. Growth of the offshore populations may be compromised by harvesting in
offshore areas.

The significance of predation by harp seals must be viewed in the context that only 2 of 122 harp seals
captured away from areas of offshore commercial fishing contained significant amounts of cod In their
stomachs, while seals near fishing vessels had eaten cod predominantly less than 41 cm, some of whk:h may
have been discards. Investigations of seal diets that take into account the distribution of seals througllocA
the year are being developed to estimate actual volumes of dietary items.

The decline In the 2J3KL stock appears to be continuing even in areas where there was no fishing In 1992
The 1992 research vessel biomass index decreased by 70%. There are a number of envirOl'llTl8lUl.
biological and fishery related factors that have, and are likely to continue to contribute to declines. Any
recovery will depend on the appearance of and survival of strong year-elasses. The 1986 and 1987 year
classes which had previously been estimated as above average have decreased substantially In abundance
and they are now below average. The 1988-1991 year-elasses are all expected to be below average In
abundanc~. Recovery of the spawning stock biomass Is unlikely for several years.
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CocI in 2J-3KL . Abundance Indice.

Fig. fO.1d. RV Abundance· 2J ( '000)
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Cod in 2J-3KL Abundllnce Indices

Fig.10.1e. RV Abundance - 3K ( '000)
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Cod in 2J-3KL Abundance Indices

Fig.10.1f. RV Abundance· 3L ( '000)
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Figure 10.1g. Cod Distribution 1989-1992 from Autumn 2J3KL RV Surveys, Numbers per Tow.
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