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GROUNDFISH STOCK STATUS REPORT

Introductio n

This report presents the results of groundflsh stock assessments for the Canadian Atlantic for 1993 . Stock
assessments experts from the four DFO Atlantic regions and Headquarters have peer reviewed the
assessments. Their report will be published shortly in the Canadian Technical Report of Fisheries and
Aquatic Sciences series and it will be available from DFO Regional Offices .

Sections 1, 2 and the graphs from the present report are extracts from the full report while Section 4 Is new.
Section 1 .1 Is a global ove rview of groundflsh stock status for the Atlantic Zone, while sections 1 .2 to 1 .4
are regional overviews for Newfoundland, the Gulf of Saint Lawrence and Scotia-Fundy respectively. Section
1 .5 Is an ove rv iew of dimatic and hydrological conditions in 1992 compared with average conditions.
Section 2 presents one page summa ry sheets for each stock similar to those produced by the Northwest
Atlantic Fisheries Organization (NAFO) and the International Council for the Exploration of the Sea (ICES) .
The graphs are numbered to correspond with the numbers of the summa ry sheets. The first line of the
tabular information on each summary sheet - Reference Level - refers to the advice that was provided by
the former Canadian Atlantic Fisheries Scientific Advisory Committee (CAFSAC) for that year. Most of the
time, CAFSAC provided catch advice at the F0 . 1 reference level, but other approaches have been taken, e.g .
the 50% ruie. Section 4 contains descriptive narratives for cod, haddock, pollock, and Gulf of St. Lawrence
redfish stocks i n the same order as that of Section 2 and of the graphs .

As was done by former CAFSAC, it is expected that the data on which the assessments are based as well
as technical details on the analyses will be documented in research documents that will be publically
available . Any comments on the present document should be addressed to your Regional Director of
Science as i ndicated below:

Newioundland/Ten-e-Neuve : Larry Coady (709-772-2028)
Scotia-Fundy: Stephen MacPhee (902-426-3492)
Gulf/Golfe: John Loch (506-851-6257)
Québec: Jean Boulva (418-775-0555)

1. Overview of Groundfish Stocks

1.1 . General Overview of Commercially Exploited Groundfis h

The mortality rates of the cod, haddock, pollock and many flatfish resources on the Canadian Atlantic coast
have recently reached very high values and stock sizes are currently low . Less than 50% of those fish of
recruited age that are present at the beginning of a year are still alive at the end of the year . The catch
depends on two or three age-groups at a young age while these species could easily live up to 20 years
with many more ages contributing to the catches. The fisheries are very dependent on recruiting year-
classes and the fish are harvested at a rate considerably greater than their growth rate . This means that
biomass is declining steadily with no hope of sustained increase at current high mortality rates . Adult
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blomasses are either the lowest obse rved or very close to it. In all cases the estimated fishing mortality rate
is substantially higher than the target rate of F .

Fishing mortalities in excess of the target have been noted since at least 1987 . At that time, stock sizes were
high and recruitment appeared to be average or better; there was no apparent urgency to reduce fishing
mortalities abruptly to Fo., from one year to the next . The 50% rule was therefore introduced to gradually
achieve the target of F . This was not successful . Fishing mortalities have continued to increase and stocks
have continued to decline to reach their current historical minima .

A number of factors are responsible for the current state of the stocks . A comparison of biomass trends
among cod stocks shows significant correlations (p<0.05) among northern stocks (2J3KL, 3Ps, 3Pn4RS,
4T-4Vn, 4VsW) which are different than the trends for southern stocks (4X and 5Zjm) . Year-class survival,
defined here as the abundance of a year-class when it enters the fishe ry divided by the spawner biomass
that produced it, in the no rthern stocks in the mid-to- late 1980s has been considerably lower than in
previous years . This implies that the mortality between the time the eggs were produced and the time the
recruits enter the fishery has increased, perhaps because of ocean climatic conditions, predation,
competition, disease, or fishing (discarding) . As a result, there have been several below average year-
classes produced In the 1980s, with only the 1987 year-class showing average or sligh tly above average
strength . Growth rates have also been low. The geographical distribution of many fish stocks is now
considerably smaller than In previous years making them more vulnerable to fishing . Finally, total mortality
rates (fishing+natural) have been high and have Increased i n recent years as the stock biomasses have
decreased.

TACs, in the vast majority of cases, have been set based on scientific assessments, but these have generally
overestimated potential catches. This is partly due to methodological deficiencies, not unique to Canadian
fisheries science, such as the inabiliry to predict future weights at age and recruitment which have both
been declining almost steadily over this period . However there are also serious problems with the data that
have been used . It is widely accepted that misrepo rt ing, dumping and discarding have been major problems
in groundfisheries from at least 1985 . The severity of misrepo rt ing, dumping and discarding has probably
decreased i n recent years as a result of better enforcement, but it still existed in 1992 and remains
unquantffied . The scientific assessments are critically dependent on the accuracy of catch data.
Inaccuracies In repo rted catches have therefore caused major problems in assessing the size of the stocks .

Fishing is not the only cause of mortality. The sudden decrease in biomass estimates from research surveys
observed from one year to the next in several cod and flatfish stocks cannot be attributed entirely to fishing .
Changes in migration and shrinking geographical distributions, increases in natural mortality because of
harsh climatic conditions, combined with poor feeding, predation by seals and other predators or
competition with them are additional possible causes of increased mortalities . Given these added causes
of mortality, the remaining stocks should be given as much protection as is possible in order to take
advantage of better survival conditions when they occur .

The Immediate and medium term prospects are poor. Recent year-classes appear to be weak and will
therefore not contribute substantially to stock rebuilding . Even if the 1992 year-classes in those stocks were
to be strong, they would not make significant contributions to spawning until 1997 at the earliest . Stock
rebuilding will be slow and it will depend on future recruitment which will be Influenced largely by dimati c

July 1993



GROUNDFISH STOCK STATUS REPORT 7

conditions. However, even If nature were to produce good recruitment, this would not lead to sustained
rebuilding unless fishing mortality is decreased substantially and permanently .

Controlling catches is a necessary prerequisite to reducing fishing mortality, but it is not sufficient on its own .
It Is now widely accepted (for example, In the North Sea and in New Zealand) that attempting to reduce
fishing mortalities only by controlling catches, without some direct control on the fishing effort exerted will
be unsuccessful in fisheries with severe overcapacity problems such as those of the Canadian Atlantic coast .
The Georges Bank cod and haddock fisheries are good examples of the potential to exert fishing mortality ;
In 1989, the mobile gear fleets fished for only one month and this was sufficient to exceed F . The
necessary drastic reductions in fishing mortalities can only be achieved by substantially decreasing fishing
effort and these reductions need to be permanent . As stocks recover, catches will increase and there will
be pressure from the industry to increase fishing effort . However, these pressures will have to be resisted
if the benefits of an F0.1 management strategy are to be realized .

Decreasing the fishing mortality however does not mean that the stocks will increase forever . There will still
be variability In year-classes and stocks will still fluctuate. However, dangerously low stock sizes such as
those currently estimated for our Canadian Atlantic groundfish resources will be less likely to happen .

The principal index of abundance used to paint the grim picture above comes from the research vessel
surveys DFO conducts to estimates biomass. These surveys are statistically designed, similar to opinion
polls or tree abundance estimation in forestry, to provide unbiased estimates . However a number of factors
may influence the results of any one year quite importantly. The results are notably variable from one year
to the next, with some years overestimating abundance while others underestimate it. It is therefore possible
that the stocks could be higher than described in this document, although there is no question that the
stocks are very low .

1 .2. Overview of Commercially Exploited Groundfish on the Newfoundland Shelf and on the Grand
Banks

The groundflsh fisheries in the waters around Newfoundland exploit three main species groups : the gadoids
(mainly cod with some haddock, pollock and hake), the flatflshes (American plaice, yellowtail flounder, witch
flounder, Greenland halibut and Atlantic halibut) and the others consisting of species such as redflsh and
grenadiers . The relative importance of the different species and stocks has varied over time, but recently
cod, American plaice, yellowtail flounder, witch flounder, Greenland halibut and redflsh have been the most
important.

Of these, cod has historically dominated the catches . Most important has been the Div . 2J3KL or'northem'
cod stock but important cod fisheries also take place on the southern Grand Banks (Div . 3NO stock) and
off the south coast (Subdiv. 3Ps stock) . Cod catches from all of these areas gradually declined after
peaking in the 1960s. In 1976, the last year before extension of jurisdiction, catches were 6,000t from 2GH,
214,000t from 2J3KL, 24,000t from 3NO and 37,000t from 3Ps . Although some of the reduction was due to
quota management through ICNAF, the declines generally reflected stock reduction because of overfishing .
Since extension of jurisdiction, the trajectories of the stocks have shown both similarities and differences.
The resource in Div. 2GH has almost disappeared based on recent survey estimates (1991). A number of
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possible causes have been put forward to explain the dramatic decline in 2J3KL cod. Many have variously
blamed the decline on the Canadian offshore trawler fleet (destroying habitat, interrupting spawning,
excessive dumping and discarding), the foreign fishery outside 200 miles, gillnets, cod traps, seals and the
environment . It is currently believed that all of these may have contributed, In part , to the decline . It is not
possible, however, to determine the relative importance of each factor. It is also not clear when the decline
took place. Evidence from various su rveys and fisheries may Indicate that the decline occurred during the
first half of 1991, but the earlier decline In biomass In the more northern areas, in 2J and perhaps In 2GH
may suggest that events began as early as the late 1980s . On the Grand Banks (Div. 3NO), the decline in
recent years Is thought to be due to a combination of factors . There were a number of years of poor year-
classes during the mki-1980s. Beginning around 1986, total catches far exceeded TACs due to foreign
catches outside 200 miles on the °taiP of the Grand Banks . The problem of overfishing Is exacerbated by
the fact that these foreign fisheries are taking ve ry high numbers of small fish probably as a result of the use
of undersized mesh in cod ends . In Subdiv . 3Ps, survey estimates fluctuated considerably between years
but gradually increased until about 1988 (85,000t) before declining somewhat . The 1992 survey results
suggested a decline to only 16,000t and the 1993 results were 12,000t and 7,800t from the Februa ry and
April surveys respectively. With set tlement of the boundary dispute, French catches dropped from about
16,000t In 1991 to only 7,000t In 1992 . There has been no French catch to date In 1993. This stock is
considered to be at a low level, primarily due to high fishing mortalities In recent years .

Of the flatfish stocks, American plaice on the Grand Banks (Div . 3LNO) Is historically the most important .
The 1992 biomass estimate from surveys Is the lowest In the series . As with cod on the Grand Banks,
foreign catches outside 200 miles have been greater than their allocations since 1986, and they have caught
smaller fish than taken in the Canadian fishery . This has resulted in exploitation rates exceeding reference
levels. There are however, Indications that the declines in biomass in Div. 3L are greater than can be
explained by the fishery alone . It is unknown if this is related to factors contributing to the decline in 2J3KL
cod or not. American plaice fisheries also take place in SA2+ Div. 3K, and Subdiv. 3Ps . Research vessel
survey results Indicate that through the 1980s, the greatest proportion of biomass was In Div . 2J where it
peaked in 1983 then gradually declined thereafter . In Div. 3K biomass was stable until about 1987 then
declined . Estimates In the 1990s from both divisions continued to decline, and the 1991 and 1992 estimates
were only 12,800t and 5,500t respectively. The observed declines cannot be attributed to fishing mortality
alone. Similar to 2J3KL cod, non-fishery related factors are probably contributing to the observed declines,
although these cannot be quantified at present. In Subdiv . 3Ps, survey estimates of trawlable biomass
fluctuated through the 1980s but there has been a gradual and systematic decline since about 1989, and
the two estimates from the 1993 surveys are the lowest observed . Although fishing mortality has probably
been above Fo.y in recent years, it is not believed that catches in the range of 2,500 - 5,000t could be fully
responsible for declines of about 90% (from surveys) since 1986-1988 . As with other American plaice stocks
around Newfoundland, it appears that non-fishery related factors may be contributing to the observed
declines .

The only significant fishery for yellowtail flounder is on the Grand Banks (Div . 3LNO). After remaining stable
through most of the 1980s, biomass as estimated from Canadian surveys, steadily declined and In 1992 was
only about one third that estimated from the 1985 and 1986 surveys . Until fishing effort is curtailed, it is not
expected that this resource will Increase significantly .

July 1993



GROUNDFISH STOCK STATUS REPORT 9

Witch flounder fisheries take place In Div. 2J3KL, Div. 3N0 and Subdiv. 3Ps. Biomass estimates from
surveys peaked in Div. 2J in 1986 but declined during the more recent period . In Div. 3K, estimates were
stable through the early 1980s (about 30,000t) but declined subsequently . The total estimated biomass in
these two divisions in 1992 was only 1435t . In Div. 3L, estimates were between 6,000 - 7,000t untii 1988 but
declined to only 1,500t in 1992 . In 1992, the stock was at the lowest level ever observed . As with other
stocks in the area, current fishing effort cannot account for the observed declines in biomass . On the Grand
Banks (Div. 3N0) survey estimates of biomass show considerable fluctuation over the time series, but are
generally lower now than in the mid-1980s . Whether this indicates a decline in stock size, or a movement
of the fish to deeper water outside the survey area is unclear. Biomass estimates from surveys in Subdiv.
3Ps have fluctuated substantially between years, but there does not appear to be any long term trend In the
estimates. The fluctuations may be the result of some portion of the stock being distributed in deeper water
outside the survey area . Possible Impacts of the fishery cannot be determined .

It is currently believed that Greenland halibut in the northwest Atlantic (with the exception of those in the Gulf
of St. Lawrence) constitute one stock extending from Davis Strait (SAO+ 1) to around the Grand Banks (SA3) .
Results of surveys to Div. 2GH in the late 1980s indicated that the biomass had decreased by about 50% .
The biomass in Div . 2J3K also declined by about 50% between 1987 and 1990 . The TAC was therefore
lowered to 50,000t in 1990. The estimate from the 1991 survey was only 55,000t . The observed declines
in Greenland halibut in the northern areas cannot be explained by the fisheries . It is possible that the fish
have redistributed to deeper water, and they may have moved further south and outside 200 miles where
they have become available to the foreign fleets . At present there are no data to suggest that this foreign
fishery is being prosecuted on a separate stock, and the high catches of recent years from this fishery are
cause for concern .

There are four stocks of redfish in the Newfoundland area ; SA2+3K, Div . 3LN, Div . 30 and the newly defined
Laurentian Channel stock . In SA2+3K, survey estimates of biomass reflect a decline in the size of the stock .
Estimated biomass declined from over 100,000t In the early 1980s to only about 2,000t in 1992 in Div . 2J.
In Div. 3K, the decline over the same period was from over 200,000t to only 1135t in 1992 . There can be
no optimistic outlook for this resource until about 9-10 years after good recruitment occurs . In Div. 3LN,
much of the resource is distributed outside the 200 mile iimft In both 3L and 3N . There are Indications that
the foreign fishery continues to be excessive, and concern exists that this stock will be rapidly depleted in
a short time. Because of rough bottom in much of Div . 30 where redfish could be caught, it Is difficult to
carry out trawling and the fleets are restricted to shallower water where smaller fish reside. These fish are
unsuitable to the Canadian processors although acceptable to the foreign fleets which fish in the area
outside 200 miles. Little is known about the status of this resource . The Laurentian Channel redfish stock
was recently defined based on evaluation of available data from the fisheries and research in the area .
Estimates of biomass in Div . 3P have fluctuated considerably over the period of surveys, but there are no
long term trends in the data . There is no evidence to suggest that fishing pressure is excessive on this
stock, and the size of the resource should fluctuate In the future with recruitment levels. Because new
recruitment will not reach the fishery until 1997-1998, biomass and catch rates are expected to decline until
then .

In the Newfoundland area, groundfish stocks can be divided into two general groups . In the areas south
of Div. 31- they appear to be primarily responding to fishing pressure . With the possible exception of
Subdiv. 3Ps American plaice, all declines can be linked to excessive fishing ; either Canadian or foreign. The
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status of the various resources Is only changing in parallel for those stocks subjected to this pressure .
Trends In other stocks appear to be Independent . Of particular concern is the effort being exerted outside
200 miles on the various Grand Bank stocks . AM of these are important to Canadian interests, and the
current moratorium on 2J3KL cod magnifies this importance . The outlook for these stocks cannot be
improved unless the excessive fishing pressure is curtailed .

In the more northern areas (Div . 3L and north), the situation is less clear . While it can be argued that
fisheries have affected the resources In these areas, they alone cannot account for the observed declines
that are occurring across all groundfish species . For some of these species (for example, cod) the decline
may have been abrupt, but there are Indications of changes taking place earlier . For example, the reduction
in biomass appears to have progressed from Div . 2J (and possibly 2GH), to Div . 3K to Div. 3L Condition
factors of cod began declining In 1990 . For other species, the declines seem to have been progressive
through the 1980s. Survey and fishery data also indicate that many of the species are now distributed
further offshore and in deeper water than previously . The reasons for this are unknown . Although the 1981
year-class of redfish was relatively strong throughout all the rest of the northwest Atlantic, this was not the
case In Div. 2J3K and northern 3 L

During the 1990s, sudden declines were also observed in the capelin biomass . Offshore acoustic surveys
consistently failed to detect large concentrations beginning In 1990 although Information from the Inshore
fishery suggests that the decline in biomass may not have been as precipitous as suggested by the offshore
data. The abundance of harp seals has increased, but as is noted elsewhere in this report, no clear
assessment of the harp seal's impact on cod can be made at this time although it can be hypothesized that
increasing harp seal abundance will have an increasing impact.

AM of these observations are coincidental with a gradual cooling trend in the area through the 1980s. In
1991, the ice cover was the greatest observed in 40 years, and the cold intermediate layer (CIL) was more
extensive than had been observed previously. The impact of these changes on the blota of the area is
unclear, and especially uncertain are the possible impacts on species interactions (both plant and animal) .

For these northern resources, it is unclear if decreased or complete cessation of fishing will result In
Improvements In stock status . No meaningful predictions concerning the future of these resources can be
made until the processes at work are better understood .

1 .3. Overview of Commercially Exploited Groundfish in the Gulf of St . Lawrence

The Gulf of Saint Lawrence groundflsh fishery Is dominated by three species : cod no rth and south of the
Laurentian Channel (stocks of 3Pn4RS and 4TVn [Jan.-Apr .]), redflsh in the deep waters of the Laurentian
Channel, and to a lesser extent, American piaice in the southern Gulf . There are smaller localized directed
fisheries for Greenland halibut in the St . Lawrence estua ry and western Gulf, witch along the southwest coast
of Newfoundland and 4T, white hake in No rthumberland Strait, and winter flounder in Inshore areas. Both
cod and redflsh are migrato ry and sustain winter fisheries in the Cabot Strait area and summer fisheries
within the Gulf of St . Lawrence.
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The water temperature in the Gulf of St . Lawrence was substantially cooler from 1990 to 1992 than In the
mid-1980s. Bottom temperature in the southern Gulf in September were warmer in the 1970s and have been
cold since the early 1980s . Since 1990, cold waters coming through the Strait of Belle-Isle have occupied
increasingiy large areas in inshore zones of the northern Gulf . The deep Atlantic waters moving through
Cabot Strait were colder (reduction from about 6° to 4° C) bringing about a cooling of the deep waters in the
Gulf . Ice coverage in recent years has been much more extensive than normal . This has considerably
delayed the spring fisheries for cod, both in the northern and southern Gulf .

The two cod stocks in the Gulf have fluctuated in harmony with the other °Northern stocks' (i .e. northern
cod, Saint-Pierre Bank cod, and eastern Scotian Shelf cod) . After a period of high abundance in the 1960s,
the two stocks declined to very low levels in the mid-1970s, increased to very high level of abundance in
the mid-1980s, to decline very sharply since then to the lowest levels on record . The exploitation rate on
these stocks increased gradually throughout the 1980s, and has Increased abruptly in the 1990s . In-recent
years, with the decrease in growth rate and lower abundance of larger cod, the fishery has been
characterized by large catches and discards of small fish (less than 41 cm) . Recruitment for the two stocks
has been well below average since the mid-1980s, despite high levels of spawning biomass at that time . This
means that fewer recruits are produced per unit of spawning biomass. The low recruitment, combined with
slower growth has contributed to the decline in biomass of cod in the Gulf of St . Lawrence .

The redfish °stock' was recently redefined to take into consideration the migration into the Cabot Strait area
in the winter. Two species comprise the stock, but the dynamics of these two species are not well
understood . Gulf redfish seems closely related to Laurentian Channel redfish (3P4V), The history of the
stock, and hence of the fishery, is dominated by the appearance of very large, sporadic year-classes (late
1950s, early 1970s, 1982, and now 1988 . The catches of redfish have a tendency to fluctuate as these
strong year-ciasses move through the population . The large 1982 year-class is now fully recruited to the
fishery and it has allowed catches and catch rates to be very high since 1990 . The next visible year-class
will recruit to the fishery in 1997-1998, but as this year-ciass recruits, the species composition of redfish in
the Gulf should shift from Sebastes mentella to S. fasciatus.

The flatfsh stocks, with the exception of Greenland halibut, do not seem to show these large fluctuations .
After a period a relatively high abundance in the 1960s and early 1970s, the exploited flatfish stocks declined
to somewhat lower levels in the recent past but have remained relatively stable since then . The fishery for
Greenland halibut was characterized by large fluctuations (5 fold differences between the lows and the high
over 5 years), a consequence of highly irregular recruitment and very high exploitation that does not allow
the persistence of the incoming year-class in the population .

American piaice abundance varies on a much longer time scale, and for a time, appeared to be inversely
related to cod abundance. American plaice abundance is now lower than average and this fishery is plagued
with a major discarding problem .

1 .4. Overview of Commercially Exploited Groundfish on the Scotian Shelf and on Georges Bank

The Scotian Shelf and Georges Bank groundfish fisheries are dominated by cod, haddock and pollock . In
addition, important fisheries for flatfish, (plaice, yellowtail, witch and winter flounder), Atlantic halibut, redfis h
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and silver hake are conducted in the Region (the silver hake fishery Is mostly by foreign vessels) . The area
can be considered as two major ecosystems, the eastern Scotian Shelf and the southwest Scotian
Shelf/Georges Bank area.

Since 1970, groundfish stock abundance In these two ecosystems has Increased to a peak in the mid-1980s
and thereafter declined to the current historical low levels . These changes have been particularly pronounced
on the eastern Scotian Shelf. This year's assessment of the 4VsW cod resource is considerably more
pessimistic than last year's, with downward adjustment of the 1985-90 year-dasses and estimation of the
highest fishing mortalities recorded . The mature biomass which was high in 1985, by 1992 had declined to
the lowest levels observed . The status of this resource Is precarious and there are concerns about its long
term viability If fishing mortality is not reduced .

The analysis of the Sydney Bight cod (4Vn May to December) resource focused on confirming that fish
present in the area du ring December were of 4T origin. The definition of the management unit should be
adjusted accordingly.

Present estimates of eastern Scotian Shelf haddock (4TVW) spawning biomass are lower than last year with
concomitantly lower probability of average or better recruitment. The population size structure has narrowed
to the point where a single year-ciass, the 1988 year-class, dominates the population. Fishing morality rates
on the fully exploited size ranges are presently very high and, if continued, will slow or prevent the rebuilding
of spawning biomass . Year-classes after 1988 have been below average .

Flatfish resources (plaice, yellowtail and witch) while under quota management, have been under increasing
pressure since the introduction of individual quotas in 1991 . In 4VW, yellowtail and plaice abundance are
either relatively stable or increasing while that for witch is decreasing . Atlantic halibut abundance of older
fish has fallen steadily since 1988 .

It is evident that for most of the eastern Shelf resources, recruitment has declined since the mid-1980s . While
a reduction in spawner biomass may be partially the cause, the low survivorship of ages 1-3 cod in 4VsW
since 1985 Indicates that other factors are Involved . Ocean climate changes may be implicated. There Is
considerable evidence to show that the oceanographic regime on the Shelf has changed in recent years .
During 1992, sea surface temperatures were generally below normal throughout most of the year. An
analysis of near-bottom temperatures suggests that the region is in a period of ocean cooling with
particularly cold conditions in 4V. In this area, summer bottom temperatures have declined steadily since
1978 to reach an all time low in 1992. These climate changes have been accompanied by an Increase in the
abundance of capeiin, a cold water species . Grey seal abundance has also Increased markedly since the
1960s due to sustained high pup production . While this increase has likely had some impact on eastern
Shelf populations, the extent of this cannot be determined. Suspected high discard rates in the fishery may
also have decreased survivorship of ages 1-3 cod .

The cod and haddock on the southern Scotian Shelf and on Georges Banks grow faster and recruit to the
fishery at an earlier age than those on the eastern Scotian Shelf . Since the early 1970s, high exploitation
rates mean that fish are harvested at a young age . This makes these fisheries extremely dependent on
incoming recruitment. As a result, landings have fluctuated greatly with changes in recruitment . Specifically,
the 4X cod and haddock fisheries are presently dependent on only 1 or 2 year-ciasses, with biomass eithe r
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declining or expected to decline due to recent poor recruitment and high exploitation rates . Misreporting

of catches by management unit (e.g. 5Z haddock catches reported as 4X haddock) continues to occur,

though apparently to a lesser degree than in the 1980s .

The only positive sign Is an Indication, based on Georges Bank cod, of an above-average 1990 year-class.

The Georges Bank cod and haddock stocks are severely depleted as excess fishing capacity has been
channelled to those stocks when individual quotas were introduced on the Scotian Shelf In 1991 . The

transboundary nature of these resources has complicated management. A study of migration patterns

suggests that for haddock in particular but also for cod, there would be benefits to Canada if it were to
unilaterally adopt conservation measures. However, considering the presently very low stock sizes, stock

rebuilding would require joint management .

The Scotian Shelf pollock has been declining as the year-classes which followed the exceptional 1979 year-
class have been moderate at best . Exploitation for this species Is also very high and a continued decline

Is forecast until better recruitment occurs .

Flatfish resources (plaice, yellowtail and witch) In 4X while under quota management have also been under
increased fishing pressure since the introduction of individuai quotas on the Scotian Shelf In 1991 . Survey
estimates indicate that witch flounder abundance is decreasing while for plaice and yellowtail, abundance

is either stable or increasing slightly.

Winter flounder are currently outside the quota management system although landings in 4X are higher than

for other flatfish species. Survey catch rates have increased since 1988, however being in part a coastal
species, the survey only covers the offshore portion of this resource . Industry comments suggest that catch

rates are declining in Inshore areas . If individuai quotas are introduced for flatfish, winter flounder should
be included under quota management to prevent a shift of effort to non quota species or to misreport quota

species. Overall the status of flatfish stocks on the Scotian Shelf cannot be assessed with present
information because landings are not reported by species .

Contrary to the situation on the eastern Scotian Shelf, while recent recruitment on the southern Shelf has
been low, this does not appear to be as a result of low survivorship of young fish . Sea surface and near
bottom temperatures on the southern Scotian Shelf and Georges Bank were generally below normal

throughout most of 1992 . Also, in 1992 normal low spring salinities extended deeper into the water column
and persisted longer than usual . It is not possible to relate these changes to the declines in abundance .

Overall, except for stocks such as 4X haddock, 4VW plaice and yellowtail and 4X winter flounder, all
groundfish resources have declined in abundance since 1988, In some cases to historical low levels . These

declines are due to a combination of recent low recruitment and high exploitation rates . Examination of
stock/recruitment relationships Indicates that juvenile survivorship In a number of stocks has declined in
recent years, with fewer recruits being produced per unit of spawning biomass . Some of this may be due

to seal predation or discarding by the commercial fishery. However, the dramatic changes in the ocean

climate likely also play a large role .
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1 .5 Environmental Condition s

The Fisheries Oceanography Subcommittee reviewed the ocean dimate condition in the northwest Atlantic
at its March, 1993 meeting . This involved analysis of broad-scale environmental data with emphasis on
atmospheric and oceanographic conditions in 1992, analysis of hydrographic conditions from each region
during the 1992 groundflsh surveys and comparison of environmental conditions In 1992 and the recent past .

Labrador and Newfoundland

In 1992, relatively cold conditions were observed in the waters off southern Labrador and no rthern
Newfoundland. A cold Arctic air mass covered the region during the winter of 1991-92 which promoted early
ice growth. Strong northwesterfy winds pushed the ice southward so that the areai extent of ice through
most of the first three months of 1992 was above normal . The offshore limits of the ice edge matched or
were near their long-term maxima through much of the winter. Ice also persisted longer than normal with
new records being set for the date of the presence of the last ice in the offshore regions of northem
Newfoundland . Relatively high numbers of icebergs drifted south of 4if N during the spring and summer .
Air temperatures continued to remain below normal throughout the year except in the late summer and early
autumn. In response to the cold air, sea surface temperatures were generally below their long-term means .
At Station 27, the monthly sea surface temperature anomalies were a ll below normal with the largest
anomalies (near -2°C) occurring In July and October. Negative temperature anomalies also persisted
throughout the water column at Station 27 during most of 1992 . The near bottom temperatures (175 m)
were below normal for the 10th consecutive year but a slight warming was observed during the year.
Salinities throughout the water column at Station 27 were typically fresher than normal in 1992 . The area
extent of the cold Intermediate layer (CIL), defined by waters of temperature <(f C, along several transects
off southern Labrador and no rthern Newfoundland was slightly above normal but had decreased significantly
from a maxima in 1990. During the annual fall groundfish su rvey surface temperatures and near bo ttom
temperatures were generally below normal . The amount of water <-1° C was less in the faii of 1992 than
in 1991 but was greater than the long-term mean. In general the cold air temperatures, heavy ice and cold
sea temperatures observed In 1992 are similar to the previous two years and match conditions In the early
1970s and mid-1980s . These cold conditions are related to the wintertime atmospheric circulation, and
specifically an intensification and/or westward shift in the strength of the Icelandic low which generates
relatively strong no rthwesterly winds over the Labrador Sea.

Gulf of St. Lawrence, Scotian She/f and Gulf of Maine

Colder than normal air temperatures were also present south of Newfoundland during the winter of 1991-92.
In the Gulf of St. Lawrence, the timing of the ice formation was within a week of Its normal occurrence but
by the end of January the Ice extent was greater than normal . Ice pushed onto the northeastern Scotian
Shelf in February and its areal extent exceeded the long-term median . On the Scotian Shelf and in the Gulf
the ice retreat was late with new records set for the last presence of ice on the Magdalen Shallows . Sea
surface temperatures on the Scotian Shelf and in the Gulf of Maine point to cold water throughout most of
1992. These reflect conditions in the upper layers (50-100 m depth) based on data from Prince 5 and
Emerald Basin. In Emerald Basin, lower layer (>75m) temperatures increased dramatically over near record
cold conditions last year to above normal temperatures in 1992 . A similar event was observed in the deep
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(200 -300 m) waters in Cabot Strait . These warmer waters are believed to be related to changes In the slope
waters off the continental shelf which then Intruded onto the shelf during late 1991 or early 1992 . In
contrast, in the northern Gulf of St. Lawrence, waters of Labrador origin penetrated the Strait of Belle Isle
and spilled over Into the Esquiman Channel . Consequently, bottom temperatures in this region dropped by
approximately 2°C between 1990 and 1992 . On the Magdalen Shallows, temperature data collected during
the September groundflsh survey revealed colder than normal bottom waters at this time in 1992 . The area
of the waters on the Shallows with temperatures below 0°C was much greater than normal during the past
three years . Other years of extensive cold waters were 1972 and 1984 . On the northeastern Scotian Shelf,
near-bottom temperatures in the summer of 1992 were also colder than their long-term means and the
largest volume of cold Intermediate layer water was recorded in over 20 years . Saiinities at this time were
typically fresher than average . Colder than normal bottom temperatures in summer were also observed off
Browns Bank, southwest Nova Scotia and throughout the Bay of Fundy. On Georges Bank, temperatures
recorded during the spring groundfish surveys indicated near normal bottom temperatures and salinities .

Offshore

The shelf/slope front and the Gulf stream were generally northward of their long-term mean positions during
1992 .
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2. Summary Sheets
2.1 COD in 2J, 3K and 3L

SUMMARY
Fig . 1 .1a-1 .1 h

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Med ? Max?

Reference level/Niveau de 266 266 293 N/A N/A 100- 185 ?
référence '000t 21 5

TAC - TPA 'OOOt 266 256 266 235 199 190 120

Rep.catches-Prises d6d . 252 235 269 253 210 1713 44~ 49 278 810
'OOO t

Unreported catche s
Prises non-déclarée s

Est.discards - Rejets est .

Tot . catches - Prises Tot.

Tot .biomass-Biomasse Tot.

Sp .biomass-Biomasse Rep.

Mean - F - Moyen

1 For/ Pour 1962-1992
2 June 1992 - lowest possible/juin 1992, plus bas possible .
3 Prelimina ry statistics/Statistiques provisoires

Forecast for 1994: Conti nuing fisheri es (the Canadian recreational fishery and foreign catches outside the 200 mile limit) may be factors
in retarding the recove ry of the stock .

Catches: A moratorium was imposed on the Canadian fishery in July 1992 . Canadian fishing In this area was severely curtailed with
about 29,000t taken In 1992 . However, 14,300t of cod were also caught outside of the Canadian Economic Zone in Division 3L during the
first half of the year by non-Canadian vessels.

Data and Assessmerrt The principal index of abundance is an autumn research vessel survey series . From 1978 to 1990, the catch per
tow has averaged about 50 fish with the 1990 catch per tow equal to the average . The catch per tow decreased to 33 fish in 1991 . The
decline was more pronounced for fish age 6 and older . Despite the severe reduction in fishing activity as a result of the moratorium, the
catch per tow decreased further during the 1992 autumn survey to 9 fish per tow .

Fishing Mbrtafrty. Total mortality Is estimated to be very high, above 1 in 1991 which means that more than 60% of the fish are dying each
year. Under the normal assumption of constant natural mortality (M=0 .2), this would impiy very high fishing mortality . However, fishing
activity has not increased in the Canadian Zone so as to explain such an increase in total mortality. The fishing mortality, however, may
have Increased because the fish could be substantially more catchable, perhaps because of climatic conditions . Another possible
explanation is that natural mortality may have increased as a result of harsh climatic conditions, poor feeding, predation by seals or
competition with them, or migration out of the area .

Reauitrnent: The 1986 and 1987 year-classes are still dominating the stock despite their being less abundant than the average for
corresponding age . Based on relationships between recruitment success and hydrographic variables, it is likely that the 1988 to 1991 and
probably 1992 yearclasses will be weak .

Staie of the Stock The stock is In a very depressed state, probably the lowest abundance in the 2f?h century.

Environmenfal Factors: Climatic and hydrographic conditions in 1991-1992 off the Newfoundland shelf have been among the worst
recorded for ice coverage, duration of ice, extent of the cold intermediate layer of water less than (f C .

Multispecies Oore3lderatiorm Capelin abundance as estimated from acoustic surveys have been very low since 1990 in these areas and
the biomass of several other groundfish stocks, some very lightly exploited have also decreased markedly during the 1980s . Following the
cessation of the large vessel hunt for harp seals In 1983, the abundance of the seal herd is estimated to have Increased to about 3 million
seals in 1990. However, the increase is likely to have continued .

Long-term Prospects: Catches since 1960 have averaged about 350,000t during a period of relatively high exploitation rates . Before the
expansion of the fishery in the 1960s, catches have generally been in the 200,000t to 300,000t range . Given the current state of the stock,
and considering that fish are normally becoming mature at about age 7, recovery of the spawning stock biomass is unlikely before the
year 2000 at the earliest.
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2.2. COD in 3Ps
SUMMARY

Figs. 1 .2a - 1 .2f

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Med~ Max~

Reference level - Niveau de 26-61 26-58 37 20.5 N/A 29-44 .5 39- 20
référence 'O00t 44 . 5

TAC - TPA 'OOOt 60.1? 60. 0 60 .63 50 4e 443 443 20

Rep .catches-Prises d6d . 57 57 43 39.5 412 432 31 .52 27 49 84
,000t

Unreported catche s
Prises non -déclarées

Est.discards - Rejets est .

Tot . catches - P rises Tot.

Tot .biomass-Biomasse Tot4 200 168 144 141 139 111 81 80 168 293

(low)

Sp .biomass-Biomasse Rep4 60 57 49 43 36 28 24 18 58 123

( 1000 )

Mean - F - Moyen (6+)4 .55 .66 .59 .46 .58 .70 .70 .33 .54 1 .1 6

1 For/ Pour 1959-1992
2 Preiimina ry statistics/Statistiques provisoire s
3 This is the effective TAC which was obtained by combining the Canadian quota and the French quota of the TAC set by eac h
$arty/TPA'defacto' obtenu en additionant les quotas établis par le Canada et la Franc e

Not calibrated, for Illustrative purposes/Non ajusté, calibré pour illustratio n

Forecast for 1994: No quantitative forecast was made . Fishing mortality, and therefore fishing effort, would
have to be decreased by a factor of about 3 to correspond to F0 .1 .

Catches : 1992 catches were 32,000t, markedly lower than those during 1991 . The decrease was partly due to
the settlement of the boundary dispute because France did not fish after July 1992 .

Data and Assessment : Canada conducted two surveys in 1993 (February and April) to ensure that the timing of
the cod migration would not impact on the estimate of biomass . Results from the two surveys confirmed the low
estimate from the 1992 survey. France discontinued their surveys after 1992 . Based on multiplicative analyses
of catch-at-age from research surveys and the commercial fishery and on average fishing mortalities from
preliminary SPA, it was concluded that fishing mortality in recent years has probably been in the range of 0 .5 to
0.9. An illustrative SPA using F=0 .70 was conducted to demonstrate stock size trends.

Fishing Mortality : Results from the illustrative SPA indicate that fully recruited fishing mortalities have been
greater than twice Fo, since the extension of Jurisdiction, and have been gradually increasing since that time .
Coincidentally, there has been a graduai decline in stock size through the second half of the 1980s .

Recruitment: The 1993 survey results indicated that the 1987 and 1989 year-classes are relatively strong .

State of the Stock : The stock abundance is at about its lowest since 1978 .

Environmental Factors:

Muttispecies Considerations :

Long-term Prospects : There has been a graduai decline in stock size through the second half of the 1980s .
Some decrease in the rate of decline can be expected because of recruitment of the relatively strong 1987 and
1989 year-classes. However, unless there is a considerable reduction of fishing effort, longer term increases in
stock size cannot be anticipated at this time.
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2.3. COD In 313n and 4RS
SUMMAR Y

Fig. 1 .3a - 1 .3j

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min? Med ? Max?

Reference level - Niveau de 83 80.3Z 73 .92 72 56 35 24-35 35
référence '000t

TAC - TPA '000t 92 .1 80 .3 73 .9 76.5 58 35 35 3 1

Rep .catches-Prises déd . 83 67 48 47 40 321 293 29 79 106
,000t

Unreported catches
Prises non-déclarées

Est .discards - Rejets est.

Tot . catches - Prises Tot .

Tot .biomass-Biomasse Tot. 303 210 168 162 211 188 172 193 162 303 444
,OOOt

Sp .biomass-Biomasse Rep . 111 87 59 62 47 34 29 46 29 99 182
,OOOt

Mean - F - Moyen (7-9) 0 .69 0.86 0.53 0.69 0 .69 0 .57 0 .51 0.36 0 .51 0.86

1 For/Pour 1974-1992
2 50% rule / Règle du 50%
3 Preliminary statistiques/Statistiques provisoires

Fwecasi tor 1994: Fishing at F0.1 =0.20 i n 1994 will yield catches of about 20,000t . The total biomass would i ncrease to 210,000t and the
spawning biomass to 81,000t in 1994 .

Catches: Peaked at 106,000t in 1983 and have steadily declined to an historic low of 29,000t in 1992 . Catches since 1987 have been
lower than the average for the period 1964-1992 which equals 75,000t .

Data and Assessment Commercial catch rates are not considered reliable indices of abundance because of contradictory trends between
fleets (work to Investigate this question is ongoing) . Therefore the assessment is calibrated with the results of a research survey conducted
in January. The results for 1993 are the second lowest in the time series . The assessment was calibrated using ADAPT in a manner very
similar to last year .

Fishing MortaGty: Is estimated to have been about F=0 .50 on fully recruited ages, substantially above the target of F0.1 =0.2 .

Recxûfiment The 1971 to 1983 year-classes ranged from 61 million to 196 million . Since then, with the exception of the 1987 year-class at
140 million, year-classes have ranged between 43 million and 90 million, considerably less than during the previous decade . The 1988 and
1989 year-classes are estimated to be weak although the information on their abundance is not precise .

State of the Sixlc This ood stock is at a very low level, probably the lowest in the last 20 years.

Ernironmerttal Factors: The distribution of ood (based on the research survey data) moved to considerably greater depths, from 150m in
1978 to 250m In the early 1980s, and over 450m from 1991 to 1993 . Bottom water temperatures have been lower than average in 1991
and 1992.

6Aultispecies Considerations: Shrimp, snow crab, lobster, herring and mackerel abundance are generally high in this area . Grey seal
abundance in the Gulf of St . Lawrence is increasing albeit at a rate slower than on Sable Island . A component of the harp seal herd
breeds in the Gulf of St . Lawrence .

Long-term Prospects: Under condi tions of average productivity, cod in this area should yield in the order of 80,000t per year . Biomass Is
expected to Increase in the near future as a result of the average 1986 and 1987 year-classes. However considering the current low
abundance and weak incoming recruitment, sustained stock rebuilding is likely to be slow.

Special Comment: This assessment is currently entirely dependent on the research vessel survey conducted in January which could
cease to be conducted after 1994. However this may be counteracted by the addition of new indices of abundance . The index fishers
program started in 1990, the summer survey, and the new commercial catch rate series based on individuai vessels may show some
promising avenues.
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2.4. COD in 4T and 4Vn (Jan .-Apr.)
SUMMAR Y

Figs. 1 .4a - 1 .41

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Medo Max~

Reference Level - Niveau de 60 24 49 55 53 48-53 43 13-1 5
référence 'OOO t

TAC - TPA 'OOOt 60 45 54 54 53 48 43 1 3

Rep.catches-Prises décl . 67 .2 53.2 54.6 55 .4 54.f 47.42 38 .72 22 .2 56 104. 5
,OOO t

Unreported catc hes
Prises non-déclarées

Est.discards - Rejets est. 3 .0 2.6
'OOOt

Tot catches - Prises Tot.

Tot.biomass-Biomasse Tot . 324 279 213 196 184 153 119 102 102 279 491
'000t

Sp .biomass-Biomasse Rep . 249 219 181 154 121 103 83 63 63 189 427
,000 [

Mean - F - Moyen (7+) .66 . 48 .61 . 84 .97 .95 .87 . 28 .54 1 .39

1 For/ Pour 1950-1992
2 Preiiminary statistics/Statistiques provisoires

Fonecast for 1994: Fishing at F0 .1 =0 .20 in 1994 will yield catches of about 8,000t . Both the total biomass and the spawning biomass would remain
stable, close to the lowest values observed .

Catches: Catches from 1950 to 1992 have averaged 56,000t . The 1992 catches of 38,666t (4,358t of which were taken outside of the stock area,
primarily in unit area 4Vsb) were lower than the TAC because fixed gear did not catch their allocation . The average size in the catch is small and
very few fish greater than 50 cm (about 20 inches) have been caught in recent years . Persistent ice during the spring of 1992 delayed the fishery
until mid-May in 4T .

Data and Assessment The average catch per tow during the September 1992 survey was the second lowest since 1971 when the surveys started .
The 1992 survey was done using a different vessel and results were adjusted to take into account changes in vessel fishing power . The commercial
catch rates for otter trawlers Increased slightly in 1992. The assessment was made using Sequential Population Analyses calibrated with ADAPT as
in previous years, but also using the Laurec/Shepherd hybrid and the Extended Survivor methodology (XSA) .

Fishing Mortefrgr. Fishing mortality varies depending on the assessment method used, but It is likely high, quite substantially above the target of

Fo.1 =0.2 .

Fàscruihnent All indices and all assessment methods used indicate that recruitment since the 1982 year-class has been below average. The 1988-
1990 year-classes appear to be particularly weak, much lower than the previous smallest year-class .

S1sie of the Stock This stock is currently at its lowest observed level in recent history since about 1950. Weights-at-age remain below average and
there are no signs of improving recruitment.

Environmental Factors: The average temperature in which cod are found during the research survey is considerably lower during the 1980s than
during the 1970s. The period of low temperature also corresponds to the period during which average weights have been lower .

Multispecies Considerations: Snow crab, lobster, herring and mackerel have been and are probably still relatively abundant in this area .

Long-tertrr Prospects: Given average conditions for recruitment and weights-at-age, this resource could produce in the order of 50,000t in the long
term. Cod are first recruited to this fishery at age 3, but they make their greatest contribution to the stock at age 5 to age 7 . Considering that the
1989 and 1990 year-classes appear to be weak, spawning stock biomass is not expected to recover by any significant amount until recruitment
improves and the fish become mature . Recovery after 1995 is dependent on future recruitment on which there is at present no information .
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2.5. COD In 4Vs and in 4W
SUMMARY

Figs. 1 .5a - 1 .5n

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Miny Mee Maxy

Reference level - Niveau de 36 40 32 33.2 35 21-35 35 .2 1 1
référence 'OOOt

TAC - TPA '000t 48 44 38 35.2 35.2 35.2 35 .2 1 1

Rep .catches-Prises déci . 52 46 38 37 302'4 242 .4 &.4 10 52 80
'OOOt

Unreported catche s
Prises non-dédarées

Est.discards - Rejets est . 3 3 3 3 3 3 3

,()()()t

Tot . catches - Prises Tot

Tot .biomass-Biomasse Tot. 175 136 110 101 86 67 50 37 37 151 243
'000t

Sp .biomass-Biomasse Rep. 100 84 71 52 33 19 18 14 10 59 102
,()()()t

Mean - F - Moyen (7-9) 0.44 0.53 0.66 0 .55 1 .31 0 .73 1 .56 0.22 0 .46 1 .56

1 Catches/Prises: 1958-1992; Blom . & F; 1970-1992
2 Adjusted for 4T / Ajusté pour 4T
3 Discards reported to have been high but not quantified/Rejets ont été élevés mais non quanti fié s
4 Prelimina ry stati stics/Statistiques provisoire s

Forec asst for 1994: Fo t catches in 1994 are in the order 2,500t.

Catches: Discards are reported to have been high In some years, but they have not been quantified . Reported catches have been maintained close
to the TAC partially because of the harvest of 4T-4Vn cod In 4Vsb in the winter . Historically, longlines have taken larger fish than mobile gear . In
1992, however the size composition for both gear was very similar with very few fish larger than 70cm and most of the catch in the 45 to 60 cm
range . After the mobile gear closure in 4W to protect juvenile haddock came into effect, there has been a marked increase In longline catches of
cod in the dosed area.

Data and Agsessrnent The sequential population analysis was calibrated with the results of a spring survey (1979-1992) and a summer survey
(1970-1992) . The spring 1992 survey was the lowest ever with less than 200 fish taken during the entire survey. The July 1992 survey was higher
than the 1991 value, but still low. The 1993 spring survey was similar to the July 1992 summer value but was not used in the calibration .

Fishing 1Aort aGly: Total mortality is estimated to have Increased substantially over the 1980s and was above 1 .0 In 1992, Implying that more than
60% of the population Is dying each year. With a constant natural mortality rate of M=0 .20, this would mean that fishing mortality Is substantially
above the F0.1 =0.20 target . A shrinking of the distribution may have increased catchability and fishing mortality per unit of fishing effort .

Recruitment Has been substantially below average since 1984 . The 1988 to 1991 year-classes, according to preliminary estimates are small .

State of the SEodc The spawning stock biomass and fishable biomass are at the lowest levels seen since 1970 . However, small fish are still seen in
the surveys . If the 1993 TAC of 11,000t is taken the spawning stock biomass will continue to decline. At such low biomasses and given the recent
poor survivorship of juveniles, any recovery will be slow .

Environmental Factors: Bottom water temperatures have decreased markedly since the early 1980s, particuiarty In 4Vs, somewhat In parallel with
decrease In recruitment, although no causes effect has been demonstrated .

MuFtlspedes Oorsideraiiors: Grey seal population abundance has Increased steadily since the early 1960s and pup production has been Increasing
since the early 1960s at about 12% per year . Although it is not presently possible to quantify the effects of grey seals on cod, they are certain to
exist either directly by predation or indirectly by competition . Grey seal stomach analysis from this and other areas show that cod can be an
important food item, with the largest proportion In the stomach being less than 30cm .

Long4erm Prospects: Cod in this area are first caught at about age 3, but they do not become mature until about age 6 . This means that even if
the 1992 year-class were to be strong, It would not result in a spawning stock Increase until 1998 . Stock rebuilding will therefore be slow .
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2.6. COD in 4X
SUMMARY

Figs. 1 .6a - 1 .6g

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min? Med~ Max ?

Reference level - Niveau de 13 9 12.5 12 20 20 2 6
référence 'OOOt

TAC - TPA 'O00t 20 17 .5 14 12.5 22 26 26 26

Rep .catches-Prises déd . 20 19 20 20 242 282 282 12 .2 21 .2 35. 5
'OOOt

Unrepo rted catche s
Prises non -déclarées

Est .discards - Rejets est.

Tot. catches - Prises Tot .

Tot.biomass-Biomasse Tot. 58 65 77 80 87 83 74 68 58 80 11 3
•OOOt

Sp.biomass-Biomasse Rep . 46 42 53 58 75 68 56 50 42 62 95
'OOOt

Mean - F- Moyen (4-6) 0 .55 0 .49 0.58 0 .40 0 .45 0 .48 0 .60 0.27 0.45 0.76

1 For/Pour 1948-1992 .
2 Prelimina ry statistics/Statistiques provisoire s

Forecast for 1994 : If the TAC of 26,000t in 1993 Is taken, F0. 1 catches i n 1994 would be about 7,000t .

Catches : Catches have been Irregularly cyclical since 1960 with peaks in 1968, 1982 and 1991 . They have
averaged about 20,000t over this period .

Data and Assessment: The assessment was done using sequential population analyses calibrated with ADAPT
using the results of a July research vessel survey . The 1992 survey biomass was 10% lower than in 1991 .

Fishing Mortality: F has been consistently above twice F0.1 and has been Increasing since 1989 .

Recruitment : The strong 1985 and 1987 year-classes have made most of their contribution to catches . Other
year-classes during the 1980s were generally below average . Incoming year-classes were assumed to be
average .

State of the Stock: This stock is rapidly declining from very high abundance in 1990. Aithough stock biomass
shows distinct Irregular cycles, there is a general downward trend .

Environmental Factors :

Muftispecies Considerations:

Long-term Prospects : Catches since 1948 have averaged about 20,000t, but the average for 1960 to 1992 was
higher . Decreasing maxima in biomasses may be indicative of decreasing productivity, perhaps because of
continued high exploitation . Yield has been foregone due to high fishing mortalities which do not permit the
growth potential to be realized. The fluctuations in biomass and catch could be dampened by reducing
exploitation rates and allowing each year-class to contribute to the fishery for a greater duration . This would
make the fishery less susceptible to recruitment variations.
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2.7. CODin5Zjandin5Zm
SUMMARY

Figs . 1 .7a - 1 .7b

Year- Année 1986 1987 1988 1989 1990 1991 1992 1993 M1n~ Mw Max~

Reference level - Niveau de 11 12.5 9 .9 8 8 11-22 15-22 1 4
référence 'OOOt

TAC - TPA 'OOOt 112 12.52 12 .52 if - 153 153 1 e

Rep .catches-Prises déd . 14 17 21 14 214 2Ô 1 .74 12 17 26
I(M

Unreported catches
Prises non-déclarées

Est.dlscards - Rejets est .

Tot . catches - Prises Tot.

Tot .blomass-Biomasse Tot. 63 71 72 64 68 57 41 29 29 62 75
(1 +) Mot

Sp .biomass-Biomasse Rep . 40 37 54 48 58 39 25 25 25 43 58
(3+) '000t

Mean - F - Moyen (3+) .49 .42 .50 .34 .52 .78 .86 .34 .48 .86

1 For 1978-1992 / Pour 1978-199 2
2 Canadian allocation / Allocation canadienn e
3 Canadien quota in the new management unit / Contingent canadien pour la nouvelle unité de gestio n
4 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : All indications are that this stock has declined substantially since 1990 and that further
reductions are expected if fishing continues at the present level . Given the indications that the 1991 and 1992
year-classes are well below average abundance, a catch equal to that of 1992 could result In a very high
exploitation rate of the 1990 year-class (over four times the F0 .1 reference) . This year-class will have to support
both the 1993 and 1994 fisheries . F0 .1 catches in 1994 would be less than 2,000t .

Catches : Landings in 1992 were the lowest since 1987 for the USA while Canadian landings decreased by 2,000t
compared with 1991 . The 1992 landings were 16,792t, equal to the long term average of 17,000t . Canadian
landings account for about 65% of the total . Canadian landings to the end March, 1993 were about 2,000t .

Data and Assessment : The 1993 Canadian survey shows a continuing decline and USA spring surveys also
show a decline in 1992 to the lowest observed . The USA autumn survey estimate, while increasing slightly in
1992, is very low compared with other values in the series . Canadian commercial catch rates show a substantial
decline since 1987 .

Fishing Mortality: Exploitation rates were above twice F0 .1 during 1978-1990 and about four times F0.1 in 1991-
1992 .

Recruitment : Preliminary estimates of the 1991 and 1992 year-classes based on research vesse) surveys appear
below average .

State of the Stock : Total and spawning biomasses are the lowest observed in the time series which begins in
1978 .

Environmental Factors : No abnormal water temperature conditions or long term trends have been noted on
Georges Bank.

Multispecies Considerations :

Long-term Prospects : Sustained stock rebuilding will probably require consistent management by the USA and
Canada. Because of the rapid growth rate of this cod stock, if good recruitment occurs and exploitation Is
reduced, the biomass could increase quickly .
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2.8. HADDOCK in 4T, 4V and in 4W
SUMMARY

Figs. 1 .8a - 1 .8h

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Med~ MaxO

Reference level - Niveau do 17 4.5 6.7 6 ? ? 4-6
référence 'OOOt

TAC - TPA DWt 17 3 3 6.9 6 3 3 3

Rep .catches-Prises déd . 16.9 3.9 4.5 9.1 74 5.44 É 1 .4 11.7 56
.()()()t

Unreported catche s
Prises non-dédarées

Est.discards - Rejets est.

Tot. catches - Prises Tot.

Ab. #/t (RV/NR) ( '000 t) 50.5 30.9 56.2 41 .6 42.4 63 28.6 3 38 85

Sp.biomass-Bomasse Rep .

Mean - F - Moyen

1 For/Pour 1954-1992, except/sauf #/t, 1970-1992
2 1987 lowest possible, 1991-1992 by-catch only / 1987 plus bas possible, 1991-1992 captures accessoire s
3 No TAC, by-catch only / Pas de TPA, captures accessoires seulemen t
4 Prelimina ry statistics/Statistiques provisoires

Forecast for 1994 : No quantitative catch forecast was calculated .

Catches: Landings averaged 26,500t per year from 1950 to 1969. The average was lower from 1970 to 1979 at
5,000t. Landings ranged between 8,000t and 20,000t from 1980 to 1987. Since 1987, iandings have been coming
exclusively from by-catches In other groundflsh fisheries . The 1992 total was about 6,000t.

Data and Assessment : The results of both the summer and spring surveys Indicate that haddock abundance is
decreasing . The bulk of the stock Is concentrated in Division 4W and Is mainly comprised of the 1988 year-class .

Fishing Mortality: Total mortality Is believed to have been high in recent years . If natural mortality is M=0 .20, this
would mean that fishing mortality Is substantially above the F0 .1 =0.25 target probably in the order of 1 .0 .

Recruitment : There are no indications of strong year-classes after that of 1988 .

State of the Stock : The stock has essentially disappeared from 4Vn and 4Vs. In 4W, summer survey estimates in
1992 are lower than those for 1991 .

Environmental Factors: Bottom water temperatures in large portions of the traditional stock area (4V) have been
too cold for haddock In recent years . These may have either caused mortality or migration . By restricting the
distribution of haddock and therefore concentrating the stock, water temperature may Increase the efficiency of
fishing where haddock concentrations are located .

Muitispecies Considerations: Although it is not presently possible to quantify the effects of grey seals on
haddock, they do not appear to be an important item in the diet of grey seals .

Long-term Prospects : Current stock sizes are much lower than those that produced average catches greater
than 25,000t for the period 1950 to 1969 . It is not possible to say if and when the stock can rebuild to such levels .
However It Is certain that current high exploitation rates will not allow such rebuilding. Reducing exploitation on
the 1988 year-class will allow for a more rapid rebuilding of spawning stock biomass and Increased potential for
stronger recruitment .
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2.9. HADDOCK in 4X
SUMMARY

Figs . 1 .9a - 1 .9h

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 MW Me& Max~

Reference level - Niveau de 12 12.3 8.2 <4 .6 4 .6 ? ? 3
référence 'OOOt -

TAC - TPA 'OOOt 15 15 12.4 4 .6 4 .6 ? ? 6

Rep.catches-Prises décl . 15 13.6 11 6.7 72 9.73 10.43 6.7 18.5 35. 9
'OOO t

Unreported catches
Prises non-déclarée s

Est.discards - Rejets est

Tot catches - Prises Tot.

Tot.biomass-8iomasse Tot.

Sp .biomass-Biomasse Rep . 17 12 9 10 15 16 9 17 31
( Femaie) '000t (RV/NR)

Mean - F - Moyen

1 Catches/Prises : 1948-1992; Biomass/Biomasse : 1970-1992.
2 By-catch / Captures accessoires

3 Prelimina ry statistics/Statistiques provisoires

Forecast for 1994: Catches equal to the 1993 TAC of 6,000t will likely result in a reduction In fishing mortality .
Catches of about 6,000t In 1994 would permit a greater contribution to spawning by the 1987-1988 year-classes .

Catches : Long term reported landings since 1930 have averaged about 20,000t, and exceeded 30,000t during the
1960s and early 1980s. Landings have been lower than average since 1984, but they have Increased recently
reaching 10,000t under a°by-catch' fishery .

Data and Assessment : Commercial catch rates for both longliners and draggers have Increased somewhat In
recent years . Survey Indices of abundance have generally increased from 1989 to 1991, but the 1992 value Is
lower than 1991 .

Fishing Mortality : Fishing mortalities for fish at length for 40, 50, and 60 cm were estimated to have been high
(0 .5-1 .0) throughout the 1980s but have decreased to 1992 (0 .25 to 0 .50) .

Recruitment : Has been average or smaller since 1983 . The survey results suggest that the 1991 year-class may
also be below average.

State of the Stock: Stock abundance Is higher than the low values of the mid-1980s, but it remains below the
productive levels of the 1960s and early 1980s .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects : The 1987 and 1988 year-classes were close to average, but all year-classes since are
lower than average . Stock rebuilding is unlikely in the absence of large year-classes .
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2.10. HADDOCK in 5ZJ and in 5Zm
SUMMARY

Figs. 1 .10a - 1 .10e

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min ? Me& Max~

Reference level - Niveau de 4.35 8.35 8 .35 8.15 :f 5 .4 5 3.5-4
référence '000 t

TAC - TPA 'OOOt 5.14 8. e 8 .e 8.e, NA/ND 52 5Z 52

Rep.catches-Prises déd . 5.6 6.1 5.7 3 .8 4.51 6.43 5 .73 2 .4 5 .9 25. 0
,0001:

Unreported catche s
Prises non-déclarées

Est.discards - Rejets est .

Tot. catches - Prises Tot.

Tot.biomass-Biomasse Tot. 21 .5 19.7 18.8 16 .5 17 .0 15 .3 11 .8 13.9 7 .5 19 .7 57. 7

(000t )

Sp.biomass-Blomasse Rep. 16.5 13.1 14.4 9 .9 15 .6 12 .6 8.5 4.3 2.2 12 .6 42. 6

( 1000t )

Mean - F - Moyen (4+) 0.33 0.43 0 .46 0 .32 0.47 0 .6 1 .29 0.18 0.38 1 .29

1 For/Pour 1969-1992
2 Canadian quota for the current management unit/Con ti ngent canadien pour l'unité de gestion actuelle
3 Preliminary statistics/Statistiques provisoires
4 Canadian allocations for the management unit used prior to 1990/Alloca ti ons canadiennes pour l'unité de gesti on avant 1990
5 For/Pour 5Z
6 Canada only/Canada seulement

Farecast for 1994: The current Canadian allocation of 5,000t for 1993 will result in fishing mortalities greatly exceeding twice the F0 .1 =0.25
value . F0.1 catches in 1994 would be about 2,000t, but would be comprised almost entirely (70%) of the incoming 1992 year-class . it is too
early to reliably estimate the strength of the 1992 year-class .

Catches: The 1992 landings by Canada declined to 4,000t with a substantial shortfall in the mobile gear allocation which is an indication
of low abundance . Although catches during January and February 1993 (when haddock are in spawning aggregations) were good, catches
in June 1993 following the spawning closure period were generally poor.

Data and Assessment An assessment of yield per recruit for this transboundary resource concluded that the types of benefits expected
from fishing at F0.1 (higher catch rates, higher biomasses, and larger fish sizes) could accrue to Canada from unilateral Canadian
conservation actions . Yield for Canada and the Canadian F0 .1 exploitation rate are not affected much by USA actions because the stock
is largely distributed in Canadian waters and migration is limited .

The assessment of the status of the stock was done using sequential population analysis calibrated with ADAPT using the results from the
Canadian spring survey and the USA spring and fall surveys .

Fishing kAortalitlr. Has been higher than twice F. ., in recent years and increased markedly in 1992 to the highest level, corresponding to a
harvest rate of roughly 60% to 70% .

Reauitrnent: Recent recruitment has been poor, with occasional moderate-sized year-classes being produced . Early indications for the
1992 year-class suggest a moderate strength comparable to those of 1983, 1985, and 1987.

SfatB of the Stock The stock is near the historically low levels which occurred in the mid-1970s . It Is a small fraction of the previous
average stock sizes from 1920 to the 1960s.

Erniimrnerttsl Facbors;

Multispecies Conskleralons:

L=4)-terrn Prospecta: Rebuilding of this stock to its long term average will not be possible unless the exploitation rate is decreased
substantially. In the absence of a substantial standing stock, catches will fluctuate due to their dependence on variable recruitment . Heavy
harvesting of incoming year-classes as soon as they recruit to the fishery will not permit realization of their full growth potential resulting in
lost yield . The stock is mostly distributed in Canadian waters with limited migration . Therefore, unilateral Canadian conservation efforts
could be effective in managing a healthy stock . However, because the stock is presently severely depleted, consistent restrictive measures
by both Canada and USA would enhance the chances of accelerating recovery and restoring the stock biomass .
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2.11 . POLLOCK In 4V, 4W, 4X and in 5Zc
SUMMARY

Fig . 1 .11a - 1 .11 h

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ MW Max~

Reference level - Niveau de 43 30 42 42 .5 38 43 43 35
référence 'O00t

TAC - TPA '000t 40z 432 43z 432 43 43 43 35

Rep.catches-Prises décl . 44 46 43 43 373 393 343 26 37 46
'OOOt

Unreported catches
Prises non-déclarées

Est.discards - Rejets est .

Tot . catches - Prises Tot.

Tot .biomass-f3iomasse Tot . 179 167 174 155 143 148 148 98 148 208
, (œ

Sp .biomass-Biomasse Rep . 154 136 124 120 102 96 99 58 104 160
,OOOt

Mean - F - Moyen (7-9) .57 .69 .61 . 56 .61 .71 .55 0.25 0 .60 0.87

1 For/Pou r
2 Before 1990 Canadien allocation / Avant 1990, allocation canadienn e
3 Preliminary statistics/Statistiques provisoires

Forecast for 1994 : Fishing at Fo., would Imply catches of about 20,000t In 1994 .

Catches : Decreased from 39,000t in 1991 to 34,000t in 1992, continuing a generally decreasing trend since 1987 .
The decrease In catches is more pronounced in 4VW than in 4X+5Zc and catches have become more
concentrated during May-August .

Data and Assessment: The assessment is made using Sequential Population Analysis calibrated with the
summer research vessel survey results . Survey population estimates have decreased substantially from the high
value observed In 1990. The survey shows strong year to year variability, making it difficult to estimate
abundance .

Fishing Mortality: Fishing mortality has been about F=0.60 on fully recruited ages, twice the F0 .1 =0.30 target .

Recruitment : Recruitment has averaged 28 million since 1974 . The 1989 year-class appears to be above average .

State of the Stock: Pollock abundance is currently lower than average and it Is expected to continue to
decrease .

Environmental Factors :

Muitispecies Considerations :

Long-term Prospects : The average productivity of pollock in this area since 1974 has been 37,000t, with catches
in the 1980s being generally higher than average as a result of the strong 1979 year-class . If fishing mortality
remains high, the 1989 year-class, which may be above average, will not contribute substantially to spawning
stock increases.
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2.12. REDFISH In 4R,4S,4T,3Pn(J .-M.) and in 4Vn(J.-M.)
SUMMARY

Figs . 1 .12a - 1 .12d

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Med~ Max~

Reference level - Niveau de 67 60
référence 'OOOt

TAC - TPA'OOOt New Management Unit / Nouvelle Unité de Gestion 67 6 0

Rep .catches-Prises déd. 36 43.5 52 52.5 6d' 59 .d' 772 7.1 44 136
1000t

Unreported catches
Prises non-déclarées

Est .discards - Rejets est.

Tot . catches - Prises Tot .

Tot .biomass-Biomasse Tot

Sp .biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1959-1992
2 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : No quantitative forecast was made . Recent catches are expected to result in rapid decline In
abundance .

Catches : Catches have Increased substantially In 1992, exceeding the TAC suggested for the new management
unit by 10,000t .

Data and Assessment : Commercial catch per unit of effort and research vessel surveys are used as Indices of
abundance . The commercial CPUE Increased about 20% from 1991 to 1992 . The research surveys suggest either
stability or a decline in abundance. _

Fishing Mortaiity: No quantitative estimate available .

Recruitment : The 1988 year-class still appears strong, but it may be weaker than previously estimated . It will start
to contribute to the fishery in 3-4 years.

State of the Stock : The stock Is still quite abundant but it Is expected to continue to decrease as a result of
fishing and natural mortality until the 1988 year-class reaches maturity and Is recruited to the fishery .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects : Redflsh stocks are noted for recruitment occurring only periodically . This leads to wide
fluctuations In stock abundance . Given that the incidence of strong year-classes is infrequent and that growth
rates are very low, fishing mortalities on redfish stocks must be maintained at low levels .
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2.13. AMERICAN PLAICE in Subarea 2 and in 3K
SUMMARY

Figs . 1 .13a - 1 .13d

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min ~ Med ~ Max y

Reference level - Niveau de 10 10 10 10 10 10 10 5
référence 'OOOt

TAC - TPA 0 OOt 10 10 10 10 10 10 10 5

Rep .catches-Prises décl . 3 1 .1 1 4.2 1 .82 f .12 .1 3.6 12. 7
'OOOt

Unrepo rted catches
Prises non-déclarées

Est .discards - Rejets est.

Tot . catches - Prises Tot .

Tot .biomass-Blomasse Tot.

Sp .biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1963-1992
2 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : No quantitative forecast is possible. However stock size is very low .

Catches : Catches in the last two years are the lowest in the time series . The low 1992 catches may be due, In
part, to low fishing activity as a result of the cod moratorium .

Data and Assessment : Research vessel survey results are used as indices of abundance. They show a steep
decline In biomass from the late 1980s to the present, despite low commercial catches .

Fishing Mortality : Total mortality Is likely very high in order to have caused such a rapid decrease in
abundance . However, reported catches cannot explain such a rapid decrease. Misreporting of catches and
migration are thought to be unlikely causes .

Recruitment : Research surveys Indicate a decline in recent years.

State of the Stock : This stock had declined to very low abundance by the end of 1992 . The current TAC of
5,000t is about equal to the total biomass estimate from the 1992 survey. This means that if the TAC were to be
caught, it would result in very high fishing mortalities on a stock which Is at an extremely low level .

Environmental Factors: Extreme oceanographic conditions may have increased natural mortality by an
unknown mechanism.

Multispecies Considerations :

Long-term Prospects : The prospects for rebuilding in the long term are unknown . There Is no sign of good
recruitment. Considering that piaice ages 9-12 comprise the majority of commercial catches, a recovery of the
fishery is unlikely before at least 10 years . Both the total and the spawning stock blomasses are far below any
previous estimate in the 15-year time series.
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2.14. AMERICAN PLAICE In 3Ps
SUMMAR Y

Figs . 1 .14a - 1 .14f

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min? Mec o Ma)O

Reference level - Niveau de 5 5 5 5 4 4 3 3
référence 'OOOt

TAC - TPA 'OOOt 5 5 5 5 4 4 4 3

Rep.catches-Prises décl . 5.1 5.3 4 .4 4 4 .82 4.42 2 .32 .8 4.2 14.8
,OOO t

Unreported catches
Prises non-d éclarées

Estdlscards - Rejets est .

Tot. catches - Prises Tot.

Tot.biomass-Biomasse Tot .

Sp.biomass-Blomasse Rep .

Mean - F - Moye n

1 For/Pour 196a1992 .
2 Preiiminary statistics/Statistiques provisoires

Forecast for 1994: In the short term, fisheries can expect a continued down-tum, with no immediate
prospects for stock rebuilding.

Catches: The Canadian inshore catch In 1992 declined to the lowest value since 1985 . The catch by
Canadian offshore trawlers In 1992 was the lowest since 1983, at about half the 1990 and 1991 values .
The total 1992 catch was 2,300t, a 50% decrease compared with the average of the last 6 years .

Data and Assessment : The commercial catch per unit of effort decreased sharply In 1991 and 1992 to
the lowest levels observed . Research surveys biomass estimates were relatively stable around 30,000t in
1986-1988, the 1989 estimate was 17,000t and 4 of the 5 surveys since have estimated the biomass at
less than 7,000t. The two surveys conducted In 1993 gave biomasses less than 5,000t .

Fishing Mortality: Total mortality is likely very high In order to have caused such a rapid decrease in
abundance . Although recent catches have likely exceeded F0,1, it Is unlikely that reported catches are
solely responsible for the observed decline in abundance . Misreporting of catches and migration are
thought to be unlikely causes .

Recruitment : Recruitment is very low according to the surveys .

State of the Stock : Similar to other American plaice stocks in the Newfoundland and Labrador area, 3Ps
piaice has declined markedly since the mid-to-late 1980s and is now below any previously observed
value. The TAC of 3000t is In the range of the total biomass estimate from the 1993 survey . If caught,
the TAC would result in a very high fishing mortality on a stock that is at an extremely low level .

Environmental Factors : Oceanographic conditions In 1985 may have concentrated plaice, resuiting in
higher catchabilities to the commercial fishery and to the surveys .

Muftispecies Considerations :

Long-term Prospects : The prospects for rebuilding in the long term are unknown . Both the total and the
spawning stock biomasses are far below any previous estimate In the 15 years time series . There is no
sign of good recruitment .
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2.15. AMERICAN PLAICE In 4T
SUMMARY

Figs . 1 .15a - 1 .15b

Year - Année 1986 1987 . 1988 1989 1990 1991 1992 1993 Min~ Mee Max~

Reference Ievel/Niveau de 10 10 10 8 10 10 10 1 0
référence '000t

TAC - TPA 'OOOt 10 10 10 10 10 10 10 5

Rep .catches-Prises décl . 7.2 8 7 5.7 5.d2 5 .22 5.12 5.1 8.5 11. 8
'OOOt

Unreported catches
Prises non -déclarées

Est .discards - Rejets est. 3.2 3 . 3

Tot . catches - Prises Tot . 8.2 8 . 3

Tot .blomass-Biomasse Tot. 94 76 87 63 81 106 65 63 150 338
(RV/NR) '000[

Sp .biomass-Biomasse Rep .

Mean - F - Moye n

1 Catches/Prises: 1965-1992; Biom : 1970-1992.
2 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : Quantitative forecast is not possible, but landings are expected to remain stable or
decrease .

Catches : Past total catches are not known because of substantial discarding . Landings have
consistently been lower than the TAC except in 1979 . Landings have decreased steadily since the mid-
1980s.

Data and Assessment : The results of a September groundfish survey are used as an index of
abundance . They have also been used to estimate total mortality trends, biomass trends and year-class
trends.

Fishing Mortality: Recent total mortality estimated from the survey is 0 .54. Assuming M=0 .20, this
Implies a fishing mortality of F=0.34, between F0 .1 and twice F0.1 .

Recruitment : Recruitment appears to have decreased from 1972 to 1981 but has increased since,
although recent estimates are not precise .

State of the Stock : The stock is currently much lower than i n the mid-1970s. Recruitment appears to
have been Increasing since 1982 .

Environmental Factors :

Multispecies Considerations : Snow crab, lobster, herring and mackerel have been and probably still
are abundant In this area .

Long-term Prospects : Yield from this piaice resource could be increased substantially if discarded
plaice were not caught and were allowed to grow until they reach an appropriate commercial size .
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2.16. AMERICAN PLAICE In 4V and in 4W
SUMMARY

Figs . 1 .16a - 1 .16c

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min 1 MW Max 1

Reference level/Niveau de
référence

TAC - TPA New Management Unit / Nouvelle Unité de Gestio n

Rep .catches-Prises déci . 42.3 92.3

'o0ot

Unreported catches
Prises non -déclarée s

Est.discards - Rejets est.

Tot. catches - Prises Tot.

Tot .blomass-Biomasse Tot.

Sp .biomass-Biomasse Rep .

Mean - F - Moyen

1 For/Pou r
2 Prior to 1991, specles identifica ti on is unreliable / Avant 1991, l'identification spéc i fique n'est pas fiable .
3 Preliminary statistics/Statistiques provisoire s

Forecast for 1994: Assuming that the exploitation rate remains stable, catches are expected to also
remain stable .

Catches : Landings data are not reliable because plaice are reported as unspecified flounder .

Data and Assessment : Estimates from summer and spring surveys are used as indices of abundance .

Fishing Mortality :

Recruitment:

State of the Stock : The index of abundance from the summer research surveys has recently been
increasing except In 1992. The index from the spring surveys has been declining since 1990 .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :
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2.17. AMERICAN PLAICE In 4X
SUMMARY

Figs . 1 .17a - 1 .17b

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Me& Max 1

Reference level/Nlveau de
référence

TAC - TPA New Management Unit / Nouvelle Unité de Gestio n

Rep .catches-Prises décl . 1 .~.3 42. 3

'OOOt

Unreported catches
Prises non-déclarées

Est .discards - Rejets est.

Tot . catches - Prises Tot .

Tot .blomass-Blomasse Tot.

Sp .biomass-Blomasse Rep .

Mean - F - Moye n

1 For/Pou r
2 Prior to 1991, species iden ti ficati on la unreliable / Avant 1991, l'iden ti ficati on spécifique n'est pas fiable .
3 Preliminary statistics/Statistiques provisoire s

Forecast for 1994: Assuming that the exploitation rate remains stable, catches are also expected to
remain stable .

Catches : Landings data are not reliable because plaice were reported as unspecified flounder .

Data and Assessment : Estimates from summer and spring surveys are used as indices of abundance .

Fishing Mortality :

Recruitment :

State of the Stock : Abundance estimates from the summer surveys have increased in the last two
years .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :



33

2.18. Witch 2J, 3K, and in 3L
SUMMARY

Figs. 1 .18a - 1 .18c

Year- Année 1988 1987 1988 1989 1990 1991 1992 1993 N 1n~ Med~ Ma )O

Reference Ievel/Niveau de 8 4 4 4 4 4 4 4
référence '000t

TAC - TPA 'OOOt 8 6 5 5 4 4 4 4

Rep .catches-Prises décl . 3.9 4.5 4.2 4.9 3.6 2 42 2.32 .9 4 24
'OOOt

Unreported catches
Prises non -déclarées

Est.discards - Rejets est.

Tot . catches - Prises Tot .

Tot .biomass-Biomasse Tot.

Sp .biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1963-1992
2 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : No quantitative forecast possible .

Catches : Catches fluctuated between 3,000t and 4,500t from 1980 to 1991 . Catches in 1992 decreased
to 2,300t.

Data and Assessment : Commercial catch per unit of effort fluctuated widely in the late 1980s, reaching
very high values in 1986 and 1989, perhaps reflecting increased concentrations of fish rather than higher
stock sizes. Biomass estimates from research surveys have decreased from about 40,000-45,000t in the
early 1980s, to about 2,500t in 1992 . The geographical distribution of witch in the surveys changed
suddenly in 1986 after the 1985 survey . The area of distribution has gradually decreased since . The
fishery in recent years has been prosecuted in depths deeper than those covered by the survey .

Fishing Mortality:

Recruitment : The decrease in biomass from the mid-1980s implies that recruitment has been very small
to non-existent during that period .

State of the Stock : The stock is presently the lowest recorded . The biomass outside of the survey area
is not believed to be very high .

Environmental Factors : Harsh oceanographic conditions may have played a role in the decreased
abundance of witch .

Multispecies Considerations :

Long-term Prospects : The prospects for rebuilding in the long term are unknown . Both the total and the
spawning stock biomasses are far below any previous estimate in the 15-year time series .
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2.19. WITCH in 3Ps
SUMMAR Y

Figs . 1 .19a - 1 .19b

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Med~ Max~

Reference Ievel/Niveau de 3 3Max 1 1 1 1 1 1
référence 'OOOt

TAC - TPA 'OOOt 3 3 1 1 1 1 1 1

Rep .catches-Prises déd . 1 .3 1 .3 .6 .9 1.OZ 1.12 1.02 .4 1.0 4. 8
'OOOt

Unreported catche s
Prises non-déclarées

Est.discards - Rejets est .

Tot . catches - Prises Tot.

Tot .biomass-Biomasse Tot.

Sp .biomass-Bomasse Rep .

Mean - F - Moyen

1 For/Pour 1960•1992
2 Preiimina ry atat(sUcs/Statistiques provisoire s

Forecast for 1994: A quantitative forecast is not possible .

Catches : Catches have generally been about 1,000t since 1979 .

Data and Assessment : Biomass has been estimated by research surveys since 1976 . Biomass
estimates were generally between 3,000t and 6,000t during the 1980s, with no identifiable persistent
trend. Estimated biomass was about 2,000t in February 1993, but the 1993 April survey estimate
increased to about 3,000t .

Fishing Mortality :

Recruitment:

State of the Stock : The state of the stock is uncertain . The 1993 survey estimates are within the range
of variability during the last 10-15 years .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects : Long term prospects are uncertain. The 1993 fishery was considered highly
successful, however, it occurred on a very densely aggregated pre-spawning concentration and may not
be representative of stock abundance .
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2.20. WITCH In 4RS
SUMMARY

Figs . 1 .20a - 1 .20c

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Nqn ~ Mee Max~

Reference level/Niveau de 3.5 3.5 3.5 3 .5 3 .5 3.5 3.5 3. 5
référence 'OOOt

TAC - TPA b00t 3.5 3.5 3.5 3 .5 3 .5 3 .5 3.5 3.5

Rep.catches-Prises déd . .7 .9 1 .1 1 .2 . 62 .32 .42 .2 1.5 5.3
'OOQt

Unreported catches
Prises non-déclarées

Est.discards - Rejets est .

Tot. catches - Prises Tot.

Tot.biomass-Biomasse Tot .

Sp .biomass-8iomasse Rep.

Mean - F - Moyen

1 For/ Pour 1960 to 1992
2 PreUmina ry statistlcs/Statistiques provisoires

Forecast for 1994: A quantitative forecast is not possible . However, based on the results of research
surveys and the commercial fishery, catches are expected to remain low, particulary In 4R .

Catches : Catches have decreased steadily for the last three years. They have been lower than 1000t
every year since 1983, except in 1988-89 .

Data and Assessment : Qualitative interpretation of the research survey results and of the commercial
fishery .

Fishing Mortality :

Recruitment:

State of the Stock : The abundance of this stock Is thought to be low.

Environmental Factors:

Multispecies Considerations :

Long-term Prospects : Catches since 1960 for this stock have averaged 1,800t . Given the current stock
size and age of recruitment, stock rebuilding Is expected to be slow . The definition of the stock unit will
be studied to determine if catches in 4T, close to the stock unit, should be assigned to 4RS witch .
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2.21 . WITCH In 4V and in 4W
SUMMAR Y

Figs . 1 .21 a - 1 .21 c

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min? Med? Max?

Reference level/Nlveau de
référence

TAC - TPA New Management Unit / Nouvelle Unité de GesUon

Rep .catches-Prises déd . 1 .3Z'3 1 .02'3

'o0ot

Unreported catche s
Prises non<léclarées

Est.discards - Rejets est .

Tot. catches - Prises Tot.

Tot .biomass-Biomasse Tot.

Sp .biomass-Biomasse Rep.

Mean - F - Moyen

1 For/Pou r
2 Prior to 1991, species identification Is unreliable / Avant 1991, l'identification spécifique n'est pas fiable .
2 Preliminary statistics/Statistiques provisoires

Forecast for 1994: Catches are expected to decrease as a result of declining abundance .

Catches : Landings have been decreasing . The species identification is more reliable because witch
command a higher price.

Data and Assessment : Estimates from a summer and a spring survey are used as indices of
abundance.

Fishing Mortality :

Recruitment :

State of the Stock: Summer survey abundance estimates Indicate stable biomasses at low values . The
spring survey estimates declined from 1987 to 1990 but have remained stable since.

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :
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2.22. WITCH in 4X
SUMMAR Y

Figs . 1 .22a - 1 .22b

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min ~ Med? Max?

Reference level/Niveau d e
référenc e

TAC - TPA New Management Unit / Nouvelle Unité de Gestlon

Rep.catches-Prises déci . g2.3 82. 3

'OOO t

Unreported catches
Prises non-déclarées

Est.discards - Rejets est .

Tot. catches - Prises Tot.

Tot.btomass-Biomasse Tot .

Sp.biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour
2 Prior to 1991, species identification is unreliable / Avant 1991, lidentification spécifique n'est pas fiable .
3 Preliminary statistics/Statistiques provisoire s

Forecast for 1994: Catches are expected to decrease as a result of dedining abundance .

Catches : Landings have been decreasing . The species Identification is more reliable because witch
command a higher price .

Data and Assessment : Estimates from a summer survey are used as indices of abundance .

Fishing Mortality:

Recruitment :

State of the Stock : Increasing catches may be due to increased fishing effort as a result of the -
introduction of individuai quotas . Estimates of abundance from the surveys have been decreasing since
1984 .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :
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2.23. YELLOWTAIL in 4V and 4W
SUMMARY

Figs. 1 .23a - 1 .23b

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ MW Max 1

Reference level/Niveau d e
référence

TAC - TPA New Management Unit / Nouvelle Unité de Gestio n

Rep .catches-Prises décl . 1 .32,3 1 .42 . 3

'ooa
Unreported catches
Prises non-déclarées

Est .discards - Rejets est.

Tot. catches - Prises Tot.

Tot.biomass-Biomasse Tot .

Sp.blomass-Blomasse Rep .

Mean - F - Moyen

1 For/Pou r
2 Prior to 1991, species identification is unreliable / Avant 1991, l'identification spécifique n'est pas fiable .
3 Preliminary statistics/Statisaques provisoires

Forecast for 1994: Landings are expected to remain stable or Increase slightly.

Catches : Landings data are not reliable because of problems with species identification and reporting .

Data and Assessment : Estimates from a summer and a spring survey are used as indices of
abundance.

Fishing Mortality :

Recruitment :

State of the Stock: Estimates of abundance from the summer surveys have generally been stable with
perhaps an increase recently. The estimates from the spring surveys have generally decreased since
1988 .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :
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2.24. YELLOWTAIL in 4X
SUMMARY
Fig . 1 .24a

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min? Med? Max?

Reference level/Niveau d e
référence

TAC - TPA New Management Unit / Nouvelle Unité de Gestfo n

Rep.catches-Prises décl . .1d2'3 .12~ 3
'OOOt

Unreported catches
Prises non-déclarées

Est .dlscards - Rejets est.

Tot. catches - Prises Tot .

Tot.biomass-Biomasse Tot .

Sp.biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour
2 Prior to 1991, species identification is unreliable / Avant 1991, l'identification spécifique n'est pas flable .
3 Preliminary statistics/Statistiques provisoires

Forecast for 1994 : Catches are expected to remain stable at a low level .

Catches: Landings data are not reliable because of problems with species identification and reporting .

Data and Assessment: Estimates from summer surveys are used as indices of abundance .

Fishing Mortality:

Recruitment :

State of the Stock: Based on the surveys, the stock appears stable at a low level, and perhaps slightly
increasing .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :
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2.25. ATLANTIC HAUBUT in 3N, 30, 3Ps, 4V, 4W, and in 4X
SUMMARY

Figs . 1 .25a - 1 .25d

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 MW Med ~ Max ~

Reference level/Niveau de - - 3.2 3.2 3 .2 3 .2 3.2 3.2
référence '000t

TAC - TPA b00t - - 3.2 3.2 3 .2 3.2 3.2 3.2

Rep .catches-Prises décl . 3.3 2.6 2.3 1 .9 2.12 2.22 1 .32 1 .1 1.9 4. 0
'000t

Unreported catches
Prises non-déclarées

Est .discards - Rejets est.

Tot. catches - Prises Tot .

Tot.biomass-Biomasse Tot .

Sp.blomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1961-1992 .
2 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : The Atlantic halibut stock size appears to be decreasing and catches are expected
to continue to decline.

Catches : Catches have decreased more or less steadily from a maximum of 4,000t in 1985 to 1,331 In
1992 .

Data and Assessment: Landings, commercial catch rates and biomass estimates from research surveys
were used as indices of abundance . The landings suggest a decreasing stock size while the commercial
catch rates have decreased markedly since 1988 despite technological Improvements to fishing . The
biomass estimates from research surveys have Increased from 1983 to 1989, but they have fluctuated
since, perhaps with a downward trend .

Fishing Mortality:

Recruitment :

State of the Stock : The stock Is decreasing based on declining commercial catch rates and landings .
The stock Is now less abundant than when the 3,200t TAC was estabiished .

Environmental Factors :

Muitispecies Considerations :

Long-term Prospects :
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2.26. ATLANTIC HALIBUT In 4R, 4S and in 4T
SUMMARY
Fig . 1 .26a

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 MW Med ? Max.1

Reference Ievel/Niveau de - - .3 .3 . 3 .3 .3 . 3
référence 'ooo t

TAC - TPA 'OOOt - - .3 .3 .3 .3 .3 . 3

Rep .catches-Prises déd . .3 .2 .3 .42 .32 .22 .091 .189 .41 1

'OOOt

Unreported catches
Prises non-déclarées

Est .discards - Rejets est.

Tot. catches - Prises Tot.

Tot.biomass-Biomasse Tot .

Sp .blomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1979-1992
2 Prelimina ry statistlcs/Stat(stlques provisoires

Forecast for 1994 : It is not possible to make a quantitative forecast .

Catches : Catches have exceeded the TAC in 1990 and 1991 . The 1992 catches are substantially lower.

Data and Assessment : Biological update based on examination of landings data and limited information
on catch composition.

Fishing Mortality :

Recruitment :

State of the Stock: Landings increased from 1979 to 1990 although there was considerable interannuai
variability but they have abruptly decreased since . This may indicate lower stock abundance or may be
the result of lower fishing effort or lower availability of the halibut .

Environmental Factors :

Multispecies Considerations:

Long-term Prospects :
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2.27. GREENLAND HAUBUT in 4R, 4S and in 4T
SUMMAR Y

Figs . 1 .27a - 1 .27c

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min~ Med~ Max~

Referenoe level/Niveau de 5 - - - - - - 4
référence 'OOOt

TAC - TPA '000t 5 8.9 10.5 10.5 10.5 10.5 10.5 4

Rep .catches-Prises décl. 6.5 11 8 5 2.42 2.32 3.42 .7 2.3 1 1

'000t

Unreported catches
Prises non-déclaré e

Est .discards - Rejets est.

Tot. catches - Prises Tot .

Tot.biomass-Biomasse Tot .

Sp.biomass-Biomasse Rep .

Mean - F - Moyen

1 For/Pour 1970-1992
2 Preliminary statistics/Statisdques provisoires

Forecast for 1994: Catches are expected to increase as a result of increased fishing effort and perhaps
increased abundance.

Catches : Catches have fluctuated as a result of fluctuations In recruitment. Catches increased in 1992
for the first time since 1987 .

Data and Assessment : Estimates from a summer research survey suggest that the biomass increased
sharpiy from 1990 to 1991 but only slightly in 1992 .

Fishing Mortality : The fishing mortality is not known precisely, but it is likely quite high .

Recruitment: it is too early to estimate recruiting year-classes with precision, but there are some
positive signs from the surveys and the shrimpers that recruitment may be increasing .

State of the Stock : The stock was quite low but may be increasing .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects : Not known. Will depend on future recruitment . However sustained rebuiiding is
unlikely unless exploitation rates are decreased substantially .



43

2.28. COD in 4Vn during May to December
SUMMARY

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min. Medo Max .
1 1

Reference level - Niveau de 10 6.1 7 .5 7.5 7.5 7.5-10 decrease 1 . 8
référence 'OOOt

TAC - TPA 'OOOt 12 9 7 .5 7.5 7.5 10 10 1. 8

Rep .catches-Prises décl . 12 10.5 9 7.6 5 .22 4 .62 4 .32
'OOOt

Unreported catches
Prises non-déclarées

Est .discards - Rejets est.

Tot. catches - Prises Tot .

Tot.biomass-Biomasse Tot .

Sp.blomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour
2 Preliminary statistiques/Statistiques provisoires

Forecast for 1994 : No quantitative forecast possible .

Catches: Catches have decreased rapidly in the last five years, particuiarly in the fixed gear sector
which has been unable to catch its allocation in the past three years .

Data and Assessment: Stock mixing with neighboring stocks in this area precludes an analytical
assessment. Research vessel survey biomass estimates are available since 1970 . They are highly
variable because of stock mixing and small sample size . Information on fishing effort Is available only fo r
a small portion of the fleets and is not considered a reliable index of stock size .

Fishing Mortality: Fishing mortality is not estimated precisely, but Is likely above F0 .1 .

Recruitment : The 1986 and 1987 year-classes are the only ones above average in the stock . More
recent year-classes do not appear strong .

State of the Stock: The longliner catches are very poor, and a major portion of the landings are coming
from migrating 4T fish. The stock abundance Is very low.

Environmental Factors : Declining abundance may have been exacerbated by cooling trends
experienced throughout this general area .

Multispecies Considerations :

Long-term Prospects: Rebuilding will be slow and may require a substantial reduction In exploitation
rate.
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2.29. REDFISH IN 2+3K
SUMMARY

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min . Med. Max

Refe re nce level - Niveau de 35 35 35 35 35 20 20 20
référence

TAC - TPA '0OOt 35 35 35 35 35 20 & 2da 2d 321 3d

Rep .catches - Prises 27 19 7 3 2.41 0.43 03 02 252 136
déd. '000t

Unreported catches
Prises non<Jéciarée s

Est .discards - Rejets
est.

Tot.catches - Prises Tot .

Tot.biomass-Biomasse Tot .

Sp.biomass-Blomasse
Rep .

Mean - F - Moye n

1 For 19741993/Pour 1974-1993
z For 1960-1992/Pour 1960-1992
3 Preiiminary stati stics/Statisti ques provisoires
4 1991-1993 TAC - multi-year management plan/1991-1993 TPA - Is plan piuri-annuel

Forecast for 1994 : Although there is no information to precisely estimate fishing mortality or exploitation rate generate d
by recent catches, it is considered that catches in the order of the present TAC (20,000 t) would be very detrimental to the population If
achieved .

Catches: Catches since 1960 ranged from 9t to 130,OOOt. Between 1961 and 1977, catches averaged about 28,OOOt . In the early 1980s,
landings ranged from 14,000t to 18,000t and increased to between 24,OOOt to 29,OOOt from 1984 to 1986 in response to improved markets .
Since 1986, landings have drastically declined annually to the record low of about 9t in 1992 . These reductions have come about because
of persistent compiaints of external parasite infestation and a diversion of effort by the principal Canadian harvester to other fisheries
because of low catch rates.

Data and Assessment The information is not adequate for an analytical assessment . Standardized commercial CPUE shows high
variability between some years but indicates a general decrease from 1984 to 1990 . Umited fishing effort has occurred since 1990.
Research vessel trawl surveys to 2J and 3K indicate declines in biomass in both divisions since the early 1980s. Trawlable biomass
estimates since 1989 are consistently low in 2J and 3K and indicate that the population is at a very low level compared to estimates from
the early 1980s.

Fishing mortaGt~r.

Fiscruitment There has been no substantial recruitment since the year-classes of the early 1970s .

State of the Stocic The stock is at a low level due to poor recruitment. The 1992 survey of Div. 2J3K indicates trawlable biomass to be at
an historically low level .

Envinmrrrerttal Factors:

Muto--s pecies consklerations:

Long-tarrn Prospects: The stock will continue to decline until good recruitment takes place, and prospects for the fishery will not improve
until 8-10 years after good recruitment occurs .
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2.30. Redfish in 30
SUMMARY

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min . Med . Max.-

Reference level - Niveau de 20 20 14 14 14 14 14 1 4
référence 'OOOt

TAC - TPA '000t 20 20 14 14 14 1 4, 1 4, 1 4, 14t 18t 21 .9t

Rep. catches-Prises 10 13 11 11 93 7.53 92 52 13.32 2Î
déd . 'OOOt

Unreported catches 11 13.5 - 1 .9 0 .4 1 .5
Prises non-déclarées
est. '000t

Est discards - Rejets
est.

Tot. catches - Prises
Tot.

Tot.blomass-Blomasse
Tot.

Sp .blomass-Blomasse
Rep .

Mean F - Moyen

1 For 1974-1993/Pour 1974-199 3
2For 1959-1992/Pour 1959-1992
3 Preliminary statistics/Statistiques provisoires
41991-1993 TAC - multi-year management plan/1991-1993 TPA • le plan pluri-annue l

Forecast for 1994: There is no information upon which to base a forecast of this stock.

Catches: Catches since 1959 have ranged between 5,000t and 25,000t . From 1980 to 1986, an average about 11,000t was taken . In
1987, catches Increased to 24,000t and remained at that level In 1988 . In 1989 catches declined to 11,000t and have been at this level ever
since. The increase in 1987 and 1988 was due to the activity of fleets that are not members of NAFO (primarily those of Panama) . Russia
and Cuba account for most of the catch . Canada has taken less than 300 t per year since 1983 .

Data and Assessrnerrt The Information is not adequate for an analytical assessment . Estimates of relative abundance from research
vessel surveys are associated with high variability and are not considered indicative of population trends . Standardized commercial CPUIE
shows much interannual variability before 1982. Since 1982 there has been a general decline in this index . The year-classes of the early
1980s are dominant in the fishery.

Fashirg morm(ittr.

Recndtiment Relative length distributions indicate a pulse of recruitment that occurred in the spring 1991 survey at mode of 11-12cm
corresponding to the 1988-89 year-classes . These year-classes comprised 14% of the research catch numbers in the 1992 fall survey. The
magnitude of these year-classes is unknown but should start recruiting to the fishery by 1996 .

State of the Soocic There is no information to determine stock size . The CPUE Index is Indicating a general decline since 1982 and the
contribution expected from the 1988-89 year-classes is unknown . There is no information to precisely estimate fishing mortality or
exploitation rate generated by catches that have been In the range of 11,000t since 1989 .

Ernrlronmental Factors:

AAuld-BpeCiea C.ortsideretlorts:

Long-term Prospects: Redfish stocks are noted for recruitment occurring only periodically . This leads to wide fluctuations in stock
abundance . Given that the incidence of strong year-classes is infrequent and that growth rates are very low, fishing mortalities on redflsh
stocks must be maintained at low levels .
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2.31 . REDFISH IN LAURENTIAN CHANNEL
SUMMARY

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min ~ Med ~ Maxy

Reference level - Niveau de 25
référence 'OOOt

TAC - TPA 'OOOt - - - - - - 25? 25 25 25 25

Rep.catches-Prises 11 14 11 15 151 20 173 8 25 58
déd . 'OOO t

Unreported catche s
Prises non -d éclarée s

Est.discards - Rejets
est .

Tot .catches - Prises
Tot .

Tot .biomass-Biomasse
Tot .

Sp .biomass-Biomasse
Rep .

Mean - F - Moyen

1 For 19613-1992 except TAC which i s only for 1992-93
2lnterim TAC advised for this revised management unit
3 Preliminary stati stics/Statistiques provisoire s

Forecast for 1994: Catch rates will decline somewhat until recruitment of the 1984-85 year-classes enters the fishery .

Catches: Catches ranged from 8,100t (1984) to 58,000t (1971) . Catches were In the vicinity of 20,000 t from 1960-1968, Increased to an
average of 43,OOOt from 1969 to 1975 then declined steadily to the lowest on record in 1984 at 8,100t . Since 1984, landings increased
steadily to 20,OOOt in 1991 . The 1992 catch was 17,OOOt .

Data and Assasament The standardized catch rate series shows large Increases In 1989 and again In 1990 followed by successive
decreases in 1991 and 1992. These are considered too dynamic to reflect changes in abundance . Research vessel trawl surveys are not
considered reflective of stock abundance . Production models using catch and standardized effort did not result in reliable parameter
estimates .

Fishtng Morte(ity:

Racruitrnertt Length frequencies from the 1993 February research survey in Div. 3Ps show two modes, one at 14-15 cm which
corresponds to the 1987-88 year-classes and another at 21-23 cm which corresponds to the 1984-85 year-classes . Both of these year-
classes have yet to recruit to the fishery . These pulses together represented about one third of the research catch .

Stabe of the Stock: There i s no informati on to determine esti mates of stock size in 1993 . The stock appears healthy with the good year-
classes of the early 1980s well represented in the fishery. The exploitable stock should also be augmented by the year-classes of 1984-85
and 1987-88 in the mid-1990s and again near the turn of the century. There is no information to precisely esti mate fishing mortality or the
exploitati on rate generated by catches that have been in the vicinity of 18,000 t for 1991 and 1992 .

Environrnental Factors:

Murd-species Considerations:

L1xig-tsrm Prospects: Redfish stocks are noted for recruitment occurring only periodically . This leads to wide fluctuations in stock
abundance . Given that the incidence of strong year-classes is infrequent and that growth rates are very low, fishing mortalities on redflsh
stocks must be maintained at low levels .
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2.32. WHITE HAKE IN 4T
SUMMARY

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min. Med. Max .

Reference level - Niveau de 12 - 5.5 5.5 N/A N/A N/A 5. 5

référence

TAC - TPA 'OOOt

Rep,catches-Prises

12 9. 4

5 6.4

5.5 5. 5

3.9 5.3

5 . 5

4.92

5.5

4.12

5.5 5.5

3.52

12V 5 .5~

14V 3.51

5 . 0

6.11

décl . '000 t

Unreported catche s
Prises non-déclarée s

Est .discards - Rejets
est.

Totcatches - Prises
Tot .

Tot.biomass-Biomasse
Tot.

Sp .biomass-Biomasse
Rep.

Mean - F - Moyen

1 For/Pour 1982-1992
2 Prelimina ry statistics/Statisiques provisoires

Forecast for 1994: The precautionary TAC of 5,500t appears to represent a high rate of exploitation . However, given the uncertainties

about stock definition, there is no firm basis to suggest a modification of the 5,500t TAC .

Catches: Since 1970, the average annual catch of white hake has been 6,100t
. During this time, catches have declined from a maximum

in 1981 (14,039t) to a minimum in 1992 (3,547t), with the greatest decline occurring in the gillnet component . The majority of the landings

(80%) are taken in the Northumberland Strait, off the western end of P .E.I. and between P .D. and Cape Breton Island In July and August .

Data and Assassment An SPA assessment has not been conducted since 1989 due to the lack of a reliable Index of abundance and

because of concerns about stock definition within the 4T management unit.

Fbhirig MorUlitlr
. M analysis of estimates of Instantaneous mortality rates from the 1992 research surveys, suggested that fishing

mortality has probably been high (approx . 1 .0) during the past several years .

Recxuitrnent Indications from the commercial fishery and research vessel survey are that recruitment has not been above average .

State of the Siodc The research survey data Indicates that recruitment has not been above average and that fishing mortality appears to

be high
. Fewer old white hake were caught in 1990 and 1991, making this fishery even more dependent on a few age classes than in the

past. As a result, this fishery will be sensitive to annual fluctuations in recruitment . Research vessel estimates of population abundance

and biomass for 1990 and 1991 were below average for the period 198fr1991 . ,

Environmerdal Faamrs:

Ltgfi.spocies Considerations: White hake are frequently caught by Inshore trawlers targeting winter flounder In the Northumberland

Strait .

Lorg-barrn Pnospe= Catches from this resource have averaged 6,100t since 1970 but have declined to a minimum of 3,547t In 1992 .

Indications are that recruitment has been below average since 1990 and that fishing mortality has been high
. Recovery of this resource

will depend on the occurrence of favourable recruitment .
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Figure 1' .1g . Cod Distribution 1989-1992 from Autumn 2J3KL RV Surveys, Numbers per Tow .
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Fig . 1 .2f. Annual fishing mortality rates. 6+
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Cod in 3Pn-4R S

Fig . 1 .3a . Total catches (t) and TACs (t) .
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Cod in 3Pn-4RS

Fig. 1 .8d Biornass (t) - winter.
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Fig. 1 .3J. Cod - Morue : 3Pn-4RS
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Cod in 4T-Vn (J .-A. )

Fig . 1 : .4a Total catches (t) and TACs (t) .
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Fig . I i4d .
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Fig . 1 .41. Cod in 4T-4Vn(J .-A. )
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Fig. 1• .bg. Fishing mortality rates .
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Fig . 1, .51 . Cod - Morue : 4VsW Projections 6
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Rp. 1~ 60b. Cod In 4X

SPA and RV (k adjusted) numbers (million) Age 3-10
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Fig . 1'>.8a . Cod In 4X ADAPT 72
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Fig . 1 .6g .
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Cod in SZj,m

Fig . 1 .7a . Total catches (t) and TACs (t )
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Haddock in 4TVW

Fig . 1 .8a . Total catches (t) and TACs (t )
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Haddock in 4X

Fig . 10 .9a . Total catches (t) and TACs (t) .
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Haddock in 4X Abundance Indices 80

Fig . 1 ;: .9d . CPUE .
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Haddock in 4X

Fig . 1-i .9g . RV (recruitment index).
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Haddock in SZj, m

Fig . 1 ~.10a .
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Haddock in SZj,m

Fig . I .10 c
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85 % of yield
atF= 1 . 0

Fig . 1 .10e . Yield to the Canadian fishery per thousand recruits .
Exploitation expressed as Instantaneous fishing mortality rate
relative to population abundance In each respective territory .
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Pollock in 4WVX+5

Fig .1 . .11a. Total catches (t) and TACs (t)
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Fig . 1' .11c .
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Pollock in 4VWX+ 6

Fig. I AIL
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Flp. 1 .11h.
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Fi¢ 1 .14b. CPUE (Wh) OTB+OTM

Fig. 1 .120. CPUE (t/h) - OTB(May-Oct . )
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Plaice in 2+3K

Fig . 1+ . .13a . Total catches (t) and TACs (t)

Fig . 1 .13b . Inshore and Offshore Canadian Catches (t )
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Fig.1 .13d .
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American Piaice in 3P s

Fig . V .14c .
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Fig . 1 .14f. FRENCH RV (Mean # per tow)

American Plaice in 4 T
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American Plalce in 4VW

Fig . 1 10 6a . Total catches (t) In 4V W
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Fig . I . .17b .
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Witch in 2J-3KL Abun da nce Indices

Fig. 1 .180. RV Min . Biomass (t )
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Witch in 4RS

Fig. 1-.20a . Total catches (t) and TACs (t)
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Witch in 4VW

Fig . 1 : .21a . Total catches (t) in 4VW.
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YellowtaU flounder In 4X

Fig. 1' '.24a .
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Atlantic Halibut in 3NOPs4VWX
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Greenland Nalibut in 4RST

Fig . 1 .27a . Total catches (t) and TACs (t )

Greenland Halibut in 4RST
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4. Descriptive narratives

4.1 . 2J3KL COD

SU M MARY

The northern cod stock continues to decline . The biomass is probably at its lowest level in this century and
could be as low as 100,000 to 150,000t . This is lower than annual landings as recently as 1991 .

If the stock is actually as low as recent surveys suggest, any catch may hinder its ability to rebuild . Because
most recent year-classes have been weak and because northern cod do not spawn until about age 7,
substantial recovery of the spawning biomass - the total weight of fish old enough to spawn - is unlikely
before the year 2000 at the earliest.

Recently less than 40% of the fish present at the beginning of each year are still there at the end of the year.
The fishery alone cannot account for this. A variety of other possible causes include harsh climatic
conditions, low food supply, predation by seals or competition with seals for food, and migration out of the
area .

The inshore °recreational fishery' should be closely monitored and if possible reduced. Any offshore fishing
will diminish the spawning biomass. Recovery depends on these fish and on suitable survival conditions
for eggs, larvae, juveniles and adults . During the winter of 1992-1993, most of the remaining stock has
wintered on the Nose of the Bank, where foreign trawlers have been fishing .

ANALYSIS

Data from all available sources point to an ongoing decline. The annual groundfish trawl survey during the
Autumn, 1992, estimated 70% less fish than the year before. There were fewer fish in all three NAFO
Divisions (2J, 3K and 3L) than at any time since the surveys began .

Wide-ranging hydroacoustic (sounder) surveys since 1991 show a large and continuing decline in fish
density, especially this year (February 1993) . A tagging cruise in January, 1993, fishing the shelf edge from
Hamilton Bank to the Nose of the Bank at depths of between 150 and 600 meters, found no concentrations
of cod large enough to warrant tagging . In February, the only large concentrations the acoustic survey
could find were on the Nose of the Bank outside the normal survey area, in waters 930 meters deep .

There is conflicting evidence on what has happened to this stock, and when the major decline took place .
At first, examination of both DFO's trawl and sounder surveys and the offshore fishery suggested an abrupt
decline in the first half of 1991 . Closer examination suggested that the decline may have been more gradual
beginning in NAFO Division 2J, off southern Labrador, in 1990 .
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A variety of indicators suggest that significant changes in the ocean have been underway since the late
1980s. For example, either the abundance of capelin has dramatically decreased or its distribution is
completed changed since the autumn of 1990 . Cod have been in poorer condition since 1989, especially
in 2J . Northern cod have been moving south and moving deeper for several years . By autumn, 1992, more
than 80% of the biomass was in NAFO Division 3L (compared to a historical average of about 30%) . The
sharp decline in the spawning biomass reflects a loss both In the absolute numbers of fish and In the
average weight of individuais . Recently, for example, the average weights of fish aged 4-7 have been the
lowest since the early 1970s. The smaller size and the lower number of mature adults has several
implications. Small females produce fewer eggs, so that a spawning population of smaller fish may be less
productive . Also, the spawning period may not last as long for younger fish . This could mean less chance
that a high number of eggs and larvae survive .

Changes in the abundance, distribution and condition of cod and other species appear to be related to a
cooling trend in the area through the 1980s . Too little is known about the basic ecology of the northwest
Atlantic to be precise about causes and effects . Whatever the role ocean conditions have played in the
collapse, it is clear they will determine the pace and perhaps even the possibility of recovery. Stock
rebuilding will depend on the appearance of several strong year-classes and on their survival to maturity .
Ocean conditions heavily influence the survival of cod eggs and larvae, and thereby the strength of each
year-class recruited to the fishery as young fish grow up . The last abundant year-classes were born in 1986
and 1987. These were both preceded and followed by years of low survival, so that most of the biomass
now consists of fish aged six and seven.

Recent studies tend to confirm the existence of inshore °sub-stocks' of northern cod which winter in some
of the bays of the northeast coast . This raises the possibility that inshore spawning may be more important
to the overall strength of the stock than was previously believed . Annual groundfish surveys do not go close
to shore because of untrawlable bottom and therefore miss these fish, so their abundance is unknown . The
severity of the effect of the recreational fishery on these inshore fish is also unknown .

The environment of northern cod continues to be colder than the long-term average. Near record low air
temperatures persisted over the adjoining coastal area throughout 1992 . Cold air and strong northwesterly
winter winds led to earlier formation, wider extent and longer duration of sea ice than normal . Near-bottom
water temperatures at Station 27 were slightly warmer than 1991, but continue the cool trend observed since
1983 . Similarly, the extent of the Cold Intermediate Layer, a body of water with temperature less than 0°
C, was lower than 1991 but larger than the long-term average . Bottom temperatures throughout the 2J3KL
area, measured in the fall groundfish survey, were below the 10-year average in 1992 .

ASSESSMENT

The population model used by fisheries scientists worldwide, as applied to northern cod, assumes that about
18% of the fish die each year of natural causes . Scientists know that the actual rate of natural mortality will
vary from time to time, but the stock assessments which use this assumption have been satisfactory until
recently. However the recent decline of northern cod has been too extreme to be explained by fishing
alone. Scientists believe it is no longer appropriate to assume a constant natural mortality of 18% for recent
years, but they are unable to determine a more appropriate number, so they have not used the model to
estimate the current size of the stock.
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Results of the latest groundfish survey, which Is normally just one ingredient of the assessment process,

suggest that the blomass could be as low as 100,000 to 150,000t .

BACKGROUND

Landings from the northern cod stock since 1959 have ranged between a high of 810,000t in 1968 and a

low of 44,000t in 1992.

In June, 1991, CAFSAC believed that the stock was still recovering from its low in the early 70's, and advlsed

that a proposed TAC of 185,000t would allow for continued growth . However, the poor commercial fishery

that year, followed by much lower than expected results In the 1991 groundfish survey, led to a

reassessment in January, 1992. With all indicators pointing steeply down, scientists recommended that the

catch in the first half of the year be cut in half from the year before, to about 25,000 tons .

In the formal assessment that followed, both CAFSAC and NAFO calculated that the total biomass and the
spawning biomass were at or near the lowest levels ever observed . CAFSAC recommended that the catch

be held as low as possible. The cod moratorium was put in place in July 1992 .

Total catches in 1992, before and after the moratorium, were about 44,000t . The reported Canadian catch

was 23,796 tons; France reported landings of 583 tons; Canadian surveillance estimates of foreign landings

of cod on the Nose of the Bank were 14,300 tons ; the °recreationai fishery' took an estimated 5,000t,

additional to that 5,000t Included in the reported catch .
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4.2. 3Ps COD

SUMMARY

This stock has been in decline since the late 1980s . The rate of decline should slow as the relatively strong
1987 and 1989 year-classes continue to grow. Although the 1993 TAC of 20,000t represents a considerable
reduction from catches in previous years, it may still produce an exploitation rate higher than F . Stock
growth will require both reduced fishing effort and higher recruitment .

ANALYSIS

Problems in getting consistent information often hinders the estimation of the abundance for many stocks .
Reliable estimates require a stream of comparable data collected under similar circumstances year after
year .

The stock assessment therefore relies on bottom trawl research vessel surveys conducted by Canada since
1972 and by France since 1978. The French discontinued their survey after 1992 . It is Important to stress
that estimates based on trawl surveys alone represent the °minimum trawiabie biomass`, not the total stock .
In 3Ps, an unknown portion of the stock is out of the survey's reach ; but this is assumed to be fairly
constant from one year to the next, so that surveys should indicate trends in the stock .

The trend was increasing in the mid-1980s, and Canadian surveys suggested a minimum trawlable biomass
of 85,000t in 1988. This was followed by a decline, then two slight increases, then a large decline in 1992 .
The estimate for that year was only about 16,000t . The validity of the 1992 survey results that led to this
estimate was uncertain; evidence from the commercial fishery suggested that an unusual number of cod
may have moved to deeper water outside the survey area . To determine the magnitute of this problem, the
stock was surveyed twice in 1993; in February and again in April, when more of the fish should be up on
the bank within normal depths.

However, the 1993 survey results showed a continued decline . The February survey generated a minimum
trawlable biomass estimate of 12,000t . The April estimate was even worse: only 7,800 tons.

The Canadian catch is taken chiefly by fixed gear fisheries . An adequate time series of catch and effort data
from this gear sector is not available . Although catch and effort information are available from the Canadian
and the French otter trawl fisheries, their interpretation has been difficult . French catch rate data may have
been influenced by learning over time: as trawler skippers become more familiar with an area, Increased
fishing success does not necessarily indicâte increased fish abundance. The French catch rate may also
have been influenced by large changes in catches from one year to the next and by restrictions on where
the vessels could fish. The age composition of the Canadian catch rates changed considerably more from
year to year than would have been expected . These problems prevent using the catch rate Information in
the assessment .
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ASSESSMENT

The stock assessment, however, uses commercial catch data, in particular the weight and number of fish
of each age, to create a numerical model of the stock . In effect, the process tries to answer the question :
how many fish at each age must have been out there, at the start of the season, to have yielded these
results? This modelling process has to make some assumptions about the growth rate and about how many
fish die of natural causes . The model normally improves over time, because each year's catch data adds
new information and shows up errors in earlier calculations . Normally, too, the model agrees with the trends
which show up In trawl surveys, so that estimates of the total biomass can be made with some confidence .

In the case of 3Ps cod, catch at age from the commercial fisheries and indices of abundance from the
research surveys were used in the assessments . The results are not very precise, perhaps because of
changes In fish distribution of the 3Ps, 3Pn4RS and 3NO stocks. However, they indicate general trends, with
the population declining since the mid 1980s and being presently the lowest or near the lowest observed .

BACKGROUND

Cod landings from 3Ps ranged between 84,000 and 27,000t in the 20 years prior to 1979 . Prior to 1978, the
French catch was very low and was mostly landed by inshore boats from St. Pierre and Miquelon . Between
1960 and 1976, trawlers from other countries, chiefly Spainl, fished heavily in 3Ps . By 1966 they were taking
nearly as much as Canada. Altogether, the various fleets were taking from 40% to 90% of the spawning-age
fish each year . The stock could not replenish these losses, so that landings declined until the late 1970s .

Fishing pressure eased after 1976, when the foreign fishery for cod ended in the area . Both the biomass
and the landings began to recover. However Canadian landings, taken mostly by the inshore sector,
remained very dose to the 30-year average, so that France reaped most of the benefit of the stock recovery .
Before the boundary decision, France took about 35% of the total catch, compared to less than 10% prior
to the withdrawal of the foreign fishery . Up until 1977, inshore boats took most of the French catch. Since
then trawlers have taken most of France's share . Trawlers from metropolitan France were prominent In the
3Ps fishery in the 1980s, especially after they were barred from the Gulf . However the metropolitan French
trawlers have not fished in 3Ps since 1989 . Trawlers from St. Pierre and Miquelon now land nearly all the
French catch .

In the Canadian fishery, longlines take the largest portion of the catch, followed by giiinets, traps and
handlines .
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4.3. COD IN 313n and 4R S

SUMMARY

This stock may be at its lowest level in 20 years . The only reasonably large year-classes In the population
were born In 1986 and 1987. These years were preceded and followed by years of poor recruitment . The
spawning biomass of about 29,000t in 1992 Is the lowest since 1974 . Significant rebuilding will depend on
future growth and recruitment .

TACs have been set at levels designed to achieve an exploitation rate of Fo.y , which is equivalent to catching
about 18-20% of the biomass each year. However, similar to several other cod stocks, actual fishing
mortality has been roughly double that rate, for reasons which are not clear.

ANALYSIS

This stock has in the past produced average landings of about 80,000t a year . Actual landings have varied
between a high of 106,000t in 1983 and a low of 29,000 last year. Most of the fish in last year's catch were
five-year-oids from the 1987 year-class.

The number of older fish in last year's catch was the lowest since 1974 . The average weight of fish at each
age was also the lowest since 1974 . Low numbers, poor growth and poor recruitment mean that rebuilding
the stock to the point where it can once again yield landings of 80,000t will be slow .

In the 20 years prior to 1990, year-classes ranged between 43 and 196 million fish . However, the average
in the latter half of that period has been markedly lower, except for an estimated 140 million in 1987 . Year-
classes since then are thought to have been weak .

Enforcement problems have complicated the management of this resource in the past . These may have
been eased recently by increased observer coverage and more stringent efforts to reduce the catch of small
fish .

In recent years this stock has been surveyed in winter and summer . The winter survey, by the chartered
research trawler Gadus Atlantica, occurs at a time when fish are migrating. This may affect our
understanding of the distribution of these fish, but should not affect the biomass estimates if all the fish
remain within the area surveyed . However, some northern Gulf cod may migrate into 3Ps in winter . Further
studies are looking into this.

Since 1991, a summer shrimp/redfish survey in 4RST has been expanded into the shallower waters used
by cod at this season. Because the winter survey by the Gadus may be discontinued after 1994, the
usefulness of the results of the summer surveys as Indicator of cod abundance will be assessed . Two new
measures of fish abundance could compensate for the loss of the winter survey. One is an index fisherman
program begun In 1990, which monitors the fishing success of selected individual inshore fishermen as an
indication of stock abundance. Another will monitor the catch rates of selected mobile gear vessels .
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ASSESSMENT

The number of fish aged three and over in this stock reached a low of 200 million in 1988 . It Increased
slightly by 1990 and has been largely unchanged since then . As mentioned earlier, the stock now consists
chiefly of fish spawned in 1986 and 1987, with poor recruitment from older and younger year-classes . A
rough estimate of the 1990 year-dass Is 100 million individuais, which would be about equal to the long-term
average. It Is Important to note that this year-class was prominent in the 1991 summer survey, but not in
the same survey the following year. It could therefore be less abundant than 100 million individuals as
presently estimated .

The spawning biomass, estimated at 29,000t In 1992, is the lowest since 1974 .
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4.4. COD IN 4T & 4Vn (January to April)

SUMMARY

This stock has been declining since the mid 1980s and It is currently at its lowest level since about 1950 .
Further analysis and revised catch data suggest that the abundance in 1991 was at least 30% lower than
was estimated last year. Fishing mortality - the proportion of the stock which is caught each year -
appears to have nearly doubled since 1989. Although fish growth has improved slightly over the last few
years, weights-at-age are still lower than those of the 1970s . Recruitment - the survival of young fish to a
catchable age - has declined since the early 1980s .

ANALYSIS

When growth rates and recruitment are average, this stock should be able to produce landings of about
50,000t a year. Catches between 1950 and 1992 have varied between 104,000 and 22,000t, with an average
of 56,000 tons.

The catch In 1991 fell to 47,000, and declined further to about 39,000 last year of which about 4,400 were
taken outside of the stock area, primarily in 4Vsb . This was about 4,000t below the TAC. Fixed gear
fishermen account for this shortfall . Their landings (3,742 tons) were the lowest since at least 1965 . The
otter trawlers were able to catch most of their allocation, despite several closures when the weight of fish
less than 41 cm in the catch exceeded 15% of the total catch . Estimates of discards were in the range of

10-11%, as in 1991 .

Most fishermen believe the stock Is down considerably from the mid-1980s. Catch rates have declined, but
not as steeply as they might have without improvements to fishing technology .

More than 30% of the fish caught in 1992 were five-year-olds . It appears that fish of this age were
successfully targeted by the fishery in 1992 . Fish from the large 1979 and 1980 year-classes, which had
supported the fishery in the mid-80's, were not abundant in this year's landings . The average weight of
mature fish at various ages was higher last year than in 1991, but still much lower than during the 1970s .

The research vessel Alfred Needler replaced the Lady Hammond for the abundance survey on this stock.
Comparative fishing experiments held before the changeover allowed to adjust the Needler's catch rate data
to make it comparable with the Lady Hammond data from earlier years . Survey estimates, based on
numbers of fish per tow, have been declining since about 1986. Four and five-year-old fish were the most
abundant in the 1992 survey despite being at the lowest levels observed for these ages since 1977 . The
survey found a distinct tendency for flsh aged three and four to occupy shallower waters than the fish aged
five and older. This pattern has been seen before in periods of low abundance .

ASSESSMENT

To calculate the abundance of this stock, the assessment depends chiefly on two sources of data : the catch
rates in commercial otter trawis and the numbers of fish per tow in the research surveys . The data from
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each of these sources is analyzed using a variety of population modelling techniques, and biomass is
estimated based on which of these seems most consistent with the others, and with trends in the
commercial fishery.

All analyses indicated that the stock had been declining since the mid-1980s and was currently about the
lowest since 1950 .

Recruitment in recent years has been well below average. The 1987 year-class is now estimated at about
63 million fish, well below the long-term average of 87 million fish of this age . Changes in the ocean climate
may have influenced the survival of young fish in recent years. Population biomass and abundance have
been declining since the mid 1980s, and the spawning stock biomass is at about the lowest level in 20 years .

Since recent year-classes have been weak, biomass Is not likely to recover significantly until recruitment
improves.
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4.5. COD IN 4VsW

SUMMARY

The spawning stock and the fishable biomass are at the lowest levels since 1970 . More than 60% of the fish
are dying each year from fishing and natural mortality. Nearly all the fish remaining are at or under the legal
size. As the stock has declined, fish have concentrated in a smaller area, which could have made them
more vulnerable to fishing .

The requirement that fishing be stopped when more than 15% of fish landed are below the legal size has
severely curtailed the fishery in 1993 . If the 1993 TAC of 11,000t is taken, the spawning stock biomass will
continue to decline. At such low biomass and given the recent poor survivorship of juveniies, any recovery
will be slow.

ANALYSIS

Catches from this stock ranged between 40,000 and 80,000t from 1958 to 1974, then fell to a low of 10,000t
in 1977. Catches climbed quickly back to 50,000t after Canada took over Jurisdiction . However, quotas and
landings have fallen since then . The catch was down to 29,800 In 1992. As of the end of May, the 1993
catch was only 500t, compared to about 15,000t by this date in previous years .

Before 1980, Division 4W and Subdivision 4Vs each contributed about half the catch from this stock . Over
the next eight years, the proportion caught in 4Vs climbed to 87% . The balance has begun shifting back
since then. Roughly 70% of the catch Is taken by otter trawls, 25% by longline and the remainder by seines
and gillnets . Some fishermen complained of the difficulty of finding legal-sized fish in 1992 . There were
reports of many tons being discarded in order that a few might be landed .

Fishing effort has become more concentrated in recent years with an apparent contraction in the distribution
of the stock . As well, there has been seasonal shift due to the disappearance of the the spring fishery on
spawning aggregations in 4W. Trawler catch rates may not be a reliable index of fish abundance when fish
are more concentrated, so population estimates do not use this data .

ASSESSMENT

Research surveys of this stock are conducted in March and July . They show Increasing abundance in the
late 1970s, some fluctuations in abundance in the early 1980s and a decline since then . The survey In
March, 1992, showed the lowest number on record. This may be extreme, given that the next two surveys,
in July and the following March, were somewhat higher.

The surveys indicate that the year-classes born in 1986 and 1987, especially the latter, are the largest in
recent years, however they are still lower than the long term average. The 1987 year-class has made up
more than 45% of the number of fish in the surveys conducted since these fish grew big enough to catch .
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The most recent calculation of stock size indicates that the spawning biomass is extremely low, comparable
to levels in the mid 1970s when the stock was severely depleted. In recent years, recruitment - the number
of fish surviving to a catchabie size - has declined well below the long-term average . The 1987 year-class,
for example, while the largest for some time, Is a little more than two-thirds of the long-term average .

The 1992 summer survey has shown a high percentage of small flsh Indicating a low fishable biomass . The
March, 1993, survey found few cod above the legal size . Catch data from the commercial fishery confirm
this . These signs all suggest a resource depleted to the point where even the lower catches of recent years
are taking more out of the stock than natural growth can put back.

POSSIBLE CAUSES

There are several possible causes of this rapid decline.

The first Is that the stock may have reached a state where the efficiency of fishing increases substantially .
For example, if a smaller stock gathers more densely in a smaller area, the same level of fishing effort would
remove a higher proportion of the fish . The remainder would occupy an even smaller area, and be that
much more vulnerable to fishing. Similarly, as the average size of fish declined, it would take more fish to
make the same tonnage and this again would mean a higher percentage rate of mortality . Interactions
between various factors, such as temperature, prey or predator distribution, could magnify these effects .

Recruitment has been low from 1985 to at least 1989, even though the spawning biomass in that period was
fairly high. The apparent disappearance of spring spawning may be a cause of this low recruitment, or it
could be a symptom of some other cause . In any case, low recruitment at a time of high spawning biomass
suggests a very poor survival rate for cod in their first three years of life . Now that the spawning biomass
is extremely low, continued poor survival of the young would make it hard for the stock to recover.

There is much evidence that oceanographic conditions have changed on the eastern Scotian Shelf since
1985 . Water temperatures near the bottom have been unusually cold, especially in 4V . Capelin, a cold
water species, has been more abundant in the area since the mid-1980s. Nonetheless, more analysis is
required before the link between fish production and ocean climate can be verified .

Based on the number of grey seal pups born on Sable Island in 1990, the age 1+ population was about
61,900 in that year. Numerous studies of the grey seal diet, based chiefly on the contents of stomachs,
show the seals eat herring, cod, mackerel, sand lance and silver hake. Most fish eaten are from 15 -35 cm
long, which in the case of cod would mean fish 1 -3 years old . There are still many uncertainties about what
foods grey seals prefer, how much they need and where they are at different seasons . This makes it difficult
to calculate confidently their impact on 4VsW cod at this time . A full evaluation is planned for later this year.
Survey data on the abundance of cod at different ages show that more fish are dying as they approach the
legal size . This suggests that overfishing and discarding may have more effect than seals, because seals
are eating fish substantially smaller than the legal size .
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4.6. COD IN 4X

SUMMARY

Biomass estimates based on survey results Indicate this stock is down by about 10% from 1992 and has
been declining rapidly since 1990 . The stock Is now at or near the historic low . The decline has not been
as critical as In other cod stocks farther north, but a lower rate of exploitation would allow rebuilding,
producing higher catch rates and higher yields In future years .

Catches have fluctuated irreguiariy over the years, with a general downward trend . The fishery Is taking
young cod as they reach legal size . This has two negative effects. First, taking fish when they are small
provides a lower yield than capturing some of the same fish a few years later. Second, a fishery dependent
on young fish Is vulnerable to fluctuations in 'recruitment' - the survival of fish to a catchable size . This Is
inherently unstable .

ANALYSIS

Landings from this stock have averaged about 20,000t since 1960, with peaks in 1968, 1982 and 1991 . The
catch In 1992 was 26,000t and equal to the TAC, which was set at that level for 1991-93 . This Is higher than
reported catches in the late 1980s, but the eariier numbers may be less reliable .

Fish hatched in 1987 and in 1989 were prominent in both the otter trawl and longline catches In 1992 . Fish
from the 1985 year-class, which had been Important in previous years, were greatly reduced by last year .
Trawl surveys in recent years also found the 1985 and 1987 year-classes to be stronger than most . The
surveys Indicate a stock decline of about 10% by weight and 25% by numbers between 1991 and 1992.
However, these results are not 100% certain because the survey cannot cover nearshore areas due to rough
bottoms and the fraction of the population being close to shore may vary from year to year .

The survey has not been a reliable indicator of the abundance of young fish, which tend to be more
common near shore .

Catch rate data from 139 commercial vessels show an increase from 1987 to 1989 and a decline thereafter
with a marked Increase in fishing effort between 1990 and 1992 . Commercial catch rate data have not been
used in the population model to calculate stock abundance, because of suspected misreporting and under-
reporting in past years .

ASSESSMENT

The assessment of cod in 4X has involved the use of two statistical models of the population . With these,
using the trends from the trawl surveys, and the catch data from the fishery, the abundance of fish at each
age and the proportion taken by the fishery was estimated . Over time, as new catch and survey Information
is added to the model each year, this technique can build a fairly clear picture of the abundance of each
year-class. However, the models provide a dearer view of the past than of the present or future .
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With some stocks, this modelling approach suffers from a strong'retrospective pattern' . For reasons which
are not dear, estimates of the abundance of some year-classes have to be lowered as new data becomes
available . Despite these limitations, the modelling techniques used in cod stock assessment are considered
the best available . In the case of cod in 4X, the retrospective pattern seems to apply only to the younger
year-classes and is not as severe as in other stocks . These, however, now make up most of the stock .

The results of the two models used were essentially the same . They indicate that the 1985 and 1987 year-
classes were among the strongest since 1970 . Apart from these two years, recruitment has been lower than
average during the 1980s. The biomass has declined rapidly from a peak in 1990. It is worth noting that the
peak in the early 1980s, sustained by stronger recruitment, lasted longer than the peak in 1990 . The latter
depended almost entirely on the 1985 and 1987 year-classes, and dropped as these were fished down .

The assessment has assumed average recruitment between 1990 and 1993 . However, If these incoming
year-classes continue the trend of lower recruitment, the future of this stock could be worse than the model
indicates .

If the 1993 TAC of 26,000t is fuliy taken, the total biomass will decline from an estimated 68,000t in January
1993 to 47,000t the following year. If the TAC of 26,000t in 1993 is taken, F0 .1 catches in 1994 would be
about 7,000t. A 1993 catch of 18,000t would be roughly similar to the fishing pressure on the stock in recent
years, and would leave a biomass of about 55,000t next year. -

The biomass has fluctuated between 50,000 and 80,000t since 1970 and Is currently at about its lowest level .
Lower quotas would distribute the available yield over more years, give higher catch rates, and maintain a
larger spawning biomass over the long term .
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4.7. COD ON GEORGE'S BANK (5ZJ and 5Zm )

SUMMARY

Only an immediate and substantial cut in the harvest of this stock can slow the decline it has experienced
in recent years . Because the fish are caught on both sides of the boundary between Canada and the U .S.,
this will require consistent management between the two countries .

The fishery is now highly dependent on young fish, and therefore subject to fluctuations in abundance .
Sustained catches on the level of 1991 and 1992 would remove more fish than natural growth can replenish .
Because these are fast-growing fish, spawning as young as age three, a few years of good recruitment and
lower catches could built the stock back quickly .

ANALYSIS

Cod landings from this area between 1978 and 1992 peaked at 26,000t in 1982, averaged about 15,000t
between 1983 and 1987, then increased to 20,000t in 1988 . Landings have fallen since then, to about 17,000
in 1992 . Canada takes about 65% of the total . Historically, the Canadian fishery in this area has been
dominated by otter trawlers but in recent years longlines and gillnets have taken nearly half the Canadian
share.

Because these cod grow quickly, fish as young as two years old are above the legal minimum and are taken
in the fishery. In 1992, 42% of the fish in the commercial catch were two-year-oids, hatched in 1990 . This
was the highest catch of fish this young since 1987, when the strong 1985 year-class was entering the
fishery . This year, small Canadian draggers were allowed to begin fishing in January . Roughly half their
catch was from the 1990 year-class . However, a substantial portion of the catch was larger, spawning fish .
Study of catch and effort of the Canadian trawler fleet show catch rates In decline and effort increasing,
except for 1992, when the introduction of individual boat quotas may have altered the picture .

Both Canada and the U .S. carry out trawl surveys of this stock, Canada in the spring and the U .S. In spring
and fall . Average catch per tow in the Canadian surveys declined sharply in 1991 and 1992 . U.S. survey
catches in the same period have been the lowest on record . The trawl surveys confirm a strong, persistent
pattern of migration back and forth across the international boundary. Fish younger than age four seem
to migrate more than the older cod in this stock . Generally speaking, the fish move Into the Canadian zone
for the spring and summer, and out of the zone in the autumn and winter . However, the number found In
either zone can vary considerably from one year to the next . For example, the proportion found In the
Canadian zone in spring and summer has ranged between 20 and 100% . This wide variability complicates
the calculations of biomass and estimates of the impact of various levels of fishing effort by the Canadian
fleet.

ASSESSMENT

The abundance estimates for this stock have an unusually wide margin of error. However, while the biomass
estimate for any one year is quite imprecise, the trend Is clear ; the stock has suffered a large decline . The
total biomass and the spawning stock biomass are at the lowest level In years . Fishing mortality - the
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proportion of the stock taken each year In the fishery - has been rising almost continuously since at least
1986 .

The research surveys indicate that the 1991 and 1992 year-classes were well below average, so that fish
hatched In 1990 will account for a large share of the landings in 1993 . About half of these fish will still be
Immature.

The low biomass, high mortality and poor recruitment are cause for serious concern . The fishery, especially
the mobile gear sector, is very dependent on young fish . Catching them so young means a low yield from
the resource and a considerable sacrifice of the spawning biomass .

Because so much of this resource migrates into U .S. waters, restrictions to the Canadian catch alone will
not reverse the decline. Canada and the U .S. may have to apply consistent management to rebuild this
stock on a sustained basis.
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4.8. HADDOCK IN 4TVW

SUMMARY

This stock has been heavily exploited, the spawning biomass is low and year-classes since 1988 have been
weak. Rebuilding the spawning biomass depends on the 1988 year-class, which now makes up the bulk
of the stock. Continued fishing at the current level will greatly diminish the contribution these fish can make
to stock recovery .

THE FISHERY

Landings averaged 26,500t a year from 1950 to 1969, fell to an average of 5,000t during the 1970s, and have
ranged between 6,000 and 20,000t since then . The catch in 1992 was about 6,000t.

By 1987, after several years of low recruitment, the fishery was dependent on only two year-classes of
haddock. This, and a low spawning biomass, led to measures to restrict the fishery to a 5% bycatch. The
following year this was raised to 15%, a limit that remained in force through 1990 . In 1992, the management
approach changed to a combination of by-catch restrictions and trip limits .

Fishing in the haddock nursery area in 4W, mainiy Emerald and Western Banks, was closed to mobile gear
in 1987 . However, fixed gear vessels have been allowed a directed haddock fishery in that area until this
year. Until 1984, trawlers fishing in Division 4W took most of the catch from this stock . That year 4W was
closed to trawlers from May to December, to protect the large year-classes of the eariy 1980s . The trawler
fishery shifted to 4Vs, which was soon producing about half the haddock landings from this stock . Since
1990, however, landings from 4Vs have fallen to 780t . Meanwhile, the fixed gear fishery in 4W enjoyed a
five-fold increase in landings after 1987. By 1991, trawler landings were down to only about 35% of total
landings, while longlines took 63% . The longline catch in 1992 was the highest ever, at 3,494t. The trawler
catch tripled that year, to 1,324t, with most of it coming from 4W in areas adjacent to the closed zone . The
average size of fish was small, dominated by the 1988 year-class .

Inshore landings of haddock in 4W have declined steadily for 15-25 years, and more steeply in recent years .
Inshore fishers also report changes in the migration of "inshore haddock" . They describe these fish as
different from offshore haddock in their colour, shape, taste and size .

DATA

Over the past year, questions have come up about the accuracy of methods currently used for aging
haddock. The effect of the error would be to underestimate the age of older fish . The severity of this
problem, if it exists at all, Is still under study .

Regulation of the haddock fishery by trip limits and by-catch restrictions makes it difficult to use commercial
catch rates as a measure of fish abundance . In the scientific surveys, however, catches Increased in the
late 1970s and early 1980s . In the summer surveys, catch rates have risen after 1987, due to the large 1988
year-class. Most of the survey catch comes from 4W. There has been very little haddock in 4Vn since the
large year-classes of the early 1980s. Catches in 4T and Vs have been negligible . Exceptionally cold water
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may explain the absence of haddock in Division 4V ; these fish avoid waters below 4 C. Average bottom
temperatures in 4V have been below 2.5 C over the past four years . Bottom temperatures in 4W have
declined as well, but not as severely ; the average in July has remained above 5 C.

A comparison of the last spring and summer surveys in 4W shows very little difference in the size of fish In
the 1988 year-dass between July and the following March . This could mean either poor growth or a high
mortality among the fish which had grown to a catchable size. Recent surveys also show the presence of
haddock in the 18.5 cm range. It is not clear whether these were fast-growing one-year-oids or slow-
growing two-year-olds .

ASSESSMENT

Analysis of commercial catch and survey data shows that the fishery has been taking a high proportion of
larger fish (46.5 to 60.5 cm). This probably reflects both low numbers of large fish and the displacement
of the trawler fleet from the closed area . Estimates of fishing mortality on the smaller fish show three distinct
periods. The peak was from 1970 to 1976, before the 200-mile limit, when foreign vessels fished with small
mesh gear on the Scotian Shelf. The exclusion of these vessels after 1977 reduced the fishing pressure on
small fish . Banning trawlers from the nursery area in 4W also decreased fishing mortality on the smaller
sizes, but may have led to greater exploitation of larger fish in other areas .

Spring and summer surveys both Indicate that the haddock stock is now concentrated in 4W and consists
mainly of fish spawned in 1988 . The surveys have detected no large year-classes after this one . The 1992
summer survey caught no fish younger than one, and many fewer one-year-olds than usual .

The female spawning biomass of haddock has been in decline since 1981 and dropped to an estimated
4,000-8,000t in 1992 . This is roughly as low as it was in the late 1970s, after years of trawling with small
mesh gear.

PROGNOSI S

It is not certain whether this stock can rebuild to the levels which produced average landings of 20,000t from
1950 to 1969 . It is certain, however, that current levels of fishing pressure make such growth improbable
on a sustained basis . The 1988 year-class is still fairly strong, but having most of the biomass contained
in one year-class makes a fragile resource .

In any case, the 1988 year-class cannot remain strong if current levels of fishing continue . Reduced catches
will accelerate the rebuilding of the spawning biomass and Increase the possibility of strong recruitment .
Without strong recruitment, this stock will remain low .
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4.9. HADDOCK IN 4X

SUMMARY

This is currently a fishery, in which mature fish are scarce and landings depend on the number of young fish
which grow to a catchable size each year . Such a fishery Is inefficient and vulnerable . However, moderate
quotas and the relative strength of two recent year-classes should maintain the spawning stock biomass for
the next several years.

Apart from the 1987 and 1988 year-classes, which were only average, recruitment has been below average
for some time. Future growth will depend on a reversal of this trend .

THE FISHER Y

Repo rted landings from this stock averaged about 20,000t between 1930 and 1988 . They peaked above
30,000t in the mid to late 1960s, and during the 1980s . From 1982-84 and again in 1987-88, catches were
below the TAC. They fell to 6,700t in 1989, when the scientific recommendation was that catches be kept
as low as possible. That year, the mobile gear fishery was closed in mid-season .

In 1993, a directed fishery Is permitted, with a TAC of 6,000t . This Is about 30% more than the TAC In 1989
and 1990, but substantially less than actual haddock landings In 1990 to 1992 .

The minimum mesh size for otter trawls was increased in 1991, which, combined with lower recruitment,
reduced the capture of small fish . In the same year, individual transferable quotas (ITQ's) were Introduced
into the small dragger fleet (under 65 ft ) . ITQ's had a considerable Impact on fishing strategies . Some
vessels concentrated on flatfish, silver hake and shrimp, or fished in neighbouring 5Zj,m, some negotiated
transfers of quotas between vessels, and some avoided areas where haddock were abundant . Overall, the
catch of the ITQ fleet declined by 28% in 1992 .

The fixed gear fleet fished on trip limits of 6,800 kg of 4X haddock until March 1, 1992, when the limit was
reduced to 1,500 kg. This gear sector caught 6,468t in 1992, an increase, compared to 2,776t for the small
draggers which decreased . Larger trawlers and the gillnet sector caught 419t and 251t respectively .

People in the industry say that misreporting of catches was common between 1985 and 1988, was low in
1989 and has increased slightly since. It may be that some of the reported increase in longline haddock
landings results from transshipping catches from small draggers .

DATA

Recently discovered problems in aging haddock are not resolved . As a result, estimates of the abundance
of different year-classes are based on the varying lengths of fish in surveys and in samples of the
commercial catch. Haddock age 1 and 2 can be easily distinguished by length .
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Judging year-class strength by the lengths of fish in the surveys from 1988 to 1992, indicates that the 1987
and 1988 year-classes are average, 1989 is very weak, and 1990 and 1991 are below average .

The size of fish in the commercial catch has been fairly consistent from 1978 to 1992, averaging between
49 and 53 cm. The proportion of small fish (under 44 cm) rose to 20% In 1983-86 and again in 1990 . The
increase in 1990 probably reflects the recruitment of the 1987 and 1988 year-classes, which were only
average but were nevertheless much higher than the two years before .

Otter trawl catch rates have not been a reliable index of haddock abundance, because of high and variable
levels of misreporting . In recent years, however, the longline vessels fished haddock with few restrictions,
and therefore little incentive to falsity catch data . Analysis of their January and February haddock catch rate
show a 25% increase from 1989 to 1992 . The catch rates of research vessels were low during the 1970s and
high in the early to mid-1980s. Catch rates declined to near-record lows from 1985-1987, then rose near
the average to 1991, then dropped 50% In 1992 .

ASSESSMENT

Judging from the catch of research surveys, recruitment has been average or below average since 1983 .
The surveys have provided relative estimates of population size since 1970 . They indicate that the female
spawning stock biomass was below average during the early 1970s, peaked at about 30,000t in the late
1970s and early 1980s, fell back to average levels by the mid 80's and declined further to 9,000t in 1987-
1989.

Since then, the appearance of two average year-classes In 1987 and 1988 have helped to rebuild the
spawning biomass to about 15,000 . This is still below the long-term average of about 19,000t since 1970 .
How much influence the spawning biomass has on the level of recruitment has never been dearly shown ;
but common sense and some statistical work suggests that with a large spawning biomass 4X haddock
is more likely to thrive .

PROGNOSI S

The 1987 and 1988 year-classes will probably continue to make up the bulk of landings for the next several
years . The current TAC of 6,000t implies that as these fish grow, the proportion of the stock being taken
in the fishery, that is the fishing mortality, will probably decline. This lower quota will help to maintain the
spawning biomass and extend the period over which these two year-classes contribute to landings . Without
strong recruitment, however, catch rates will decline as these fish are taken .
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4.10. HADDOCK IN 5Zj AND 5Zm

SUMMARY

Adult biomass estimates Indicate that the stock is down by almost 50% from 1992, continuing a decline from
1990 . The stock Is now at or near the historic low . This stock straddles the maritime boundary between
Canada and the U .S. Because most of the fish are on the Canadian side and migration Is limited,
conservation measures by Canada alone would benefit the Canadian fishery. But the stock is severely
depleted, so the possibility of achieving recovery would be greatly enhanced if consistent restrictive
measures were adopted by both countries. Restrictions on the Canadian side alone would not rebuild the
stock but may prevent further depletion.

THE FISHERY

This stock has supported a commercial fishery since the early 1920s . Landings reached an all time high
of 60,000t in the mid-1960s, and have ranged between 2,500t and 25,000t since then . In recent years,
landings have fluctuated around 5,000t .

In 1992, recognizing the depleted state of the stock, CAFSAC recommended that the Canadian catch be
limited to 2,500t . The Canadian Industry, unconvinced of the value of Canada acting alone, lobbied
successfully against quota cuts . The Canadian TAC remained at 5,000t, but Canada could only catch 4,000t
because mobile gear vessels were unable to catch their allocation . Landings by the American fleet
increased to 1,700t . The fishery was opened to trawlers on pre-spawning and spawning aggregations in
January and February, 1993 for the first time in recent years .

DATA

The commercial fishery in 1992 was almost entirely supported by the 1985 and 1987 year-ciasses, which
comprised over 70% of the landings .

The catch rates on research surveys indicate a decline in adult haddock over the last three years to amongst
the lowest levels ever. The 1975 and 1978 year-classes were strong, while those of 1983, 1985 and 1987
were average. Recruitment since then has been low . The strength of the 1992 year-class Is not well
estimated, but early indications suggest that it Is moderate, comparable to those of 1983, 1985 and 1987 .

The catch rates of 51 small draggers which fish for haddock on Georges Bank show an Increase to 1989,
a sharp dedine in 1990 and low catch rates since then . Trawler effort rose substantially during 1990-1992 .

ASSESSMENT

Canada conducts research surveys on Georges Bank in March and the U.S.A. does so in March and
October. These surveys have supplied the data for stock assessment and defined the migration of haddock
across the International boundary. In general, the trend Is for haddock to move to the northeast and to
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deeper water in summer, returning to the bank in winter. The movement does not seem to be related to
fish density or abundance .

It appears that only a small fraction of the total stock moves into U .S.A. waters. However, the continued
appearance of haddock on the U.S.A. side, despite high exploitation, suggests that fish from the Canadian
side keep replenishing the American side, regardless of how heavily the Americans fish them . At the
beginning of the spring-summer period, about 85% of the fish are normally in Canadian waters . By the
beginning of the autumn-winter period, nearly all are in Canadian territory . Details of this migration are
important, because the distribution of fish will heavily influence the effectiveness of conservation measures,
especially if Canada undertakes them alone.

The determination of stock status is based on analysis of the commercial catch information and abundance
trends from the three research surveys . The 1983, 1985 and 1987 year-classes were the most abundant
since the strong 1975 and 1978 year-classes . Other year-classes have been weak. The 1992 year-class could
be of moderate strength, but it is too early to estimate its abundance reliably. The adult biomass in 1993
declined under 5,000t, near the historic low of the 1970s . The fishing mortality in 1992 was the highest
observed and corresponded roughly to removing 60% to 70% of the 1985 and 1987 year-classes .

PROGNOSI S

Applying the most likely estimates of fish distribution and migration rates indicated that, for this
transboundary resource, conservation measures by Canada could achieve the benefits of an Fo,, strategy :
a stronger spawning biomass, more large fish, higher and more stable catches and a higher yield per recruit .
Actions by the U.S .A. did not have an important effect . Under less favourable patterns of fish distribution and
migration, Canada alone could probably not effectively manage this stock . That is, high fishing on the
American side could defeat the benefits of moderation on the Canadian side . If Canadians concluded there
was no point to moderation, yet the most likely patterns of distribution and migration prevailed, they would
risk loosing potential yield form the stock . These conclusions are based on recent patterns of haddock
distribution and migration . With increased abundance, these factors could change and the conclusions could
also change .

If the 1992 year-class proves to be as abundant as the 1983, 1985 and 1987 year-classes, the adult biomass
will Increase to about 10,000t in 1995 as it recruits to the fishery. The projected yeiid at F0 .1 in 1994 would
be about 2,000t, with the 1992 year-class accounting for about 70% fo the landings . In the absence of any
substantial standing stock, future catches are likely to fluctuate greatly in response to variable recruitment,
potential yield may be lost as fish are harvested heavily as soon as they recruit to the fishery and before
their growth potential is realized . In addition, there is a greater chance that undersized fish will be caught
and have to be discarded .

In summary, poor recent recruitment and the severely depleted state of this stock warrant the pursuit of
consistent restrictive measures by both countries to improve chances of accelerating a recovery and building
up the adult biomass to levels which could sustain higher catches .
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4.11 . POLLOCK IN 4VWX & 5ZC

SUMMARY

This stock has produced landings averaging about 37,000t since 1974. Catches in the 1980s were higher
than average, sustained by the strong 1979 year-class . However, catches have fallen short of the TAC for
three consecutive years, and fishing mortality is high . The number of fish aged four and over Is about
average, but the number of larger fish has declined In recent years .

The 1989 year-ciass could be above average, but will not contribute substantially to rebuilding the spawning
biomass if fishing mortality remains high .

THE FISHERY

Pollock catches in this area have ranged between 25,000 and 46,000t since 1974. Landings and TAC's were
stable in the late 1980s, thanks to the recruitment of strong year-classes in the first half of the decade .
However, as these fish disappear, neither the mobile nor the fixed gear sector has been able to land its full
quota since 1989 .

Large trawlers dominate the pollock fishery in 4VW. Their catches doubled from 1974 to 1980, remained
stable to 1989 and have declined since then . Small draggers predominate in 4X and SZc . Their landings
have remained fairiy stable since 1974. Landings by gillnets have declined In recent years.

Cuban and Russian vessels took 2,000t of pollock In this area in 1992, mainly as a by-catch in the silver
hake fishery.

DATA

Pollock landings in most years are made up chiefly of three or four year-classes . In 1992, the catch of two
and three-year-old pollock was the highest since the early 1980s . The 1989 year-class showed up strongly
in the landings of the last two years . In 1991, it made the second largest catch of two-year-olds ever. The
following year it made the third largest catch of three-year-olds .

Research vessel surveys show an increase in abundance of mature pollock in the early 1980s . Since then,
results have varied widely from one year to the next, making it difficult to estimate year-class strengths . In
1992, the number of pollock aged 4-10 in the survey catch was the lowest since 1984, but the number of
three-year-olds from the 1989 year-class was among the highest in 22 years .

ASSESSMENT

This stock was low In the early 1970s, peaked in the mid-1980s and has declined since . The 1979 year-
class, which contributed to the good landings In the 1980s, numbered an estimated 76 million at age two ;
this was the second largest recruitment since 1974 . Recruitment from 1980 to 1985 was near the long-term
average of 28 million.
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A preliminary estimate of the 1989 year-ciass puts it close to the record of 76 million . However, this estimate
Is based on only two years of catch data; a more confident estimate of the size of this important year-class
will be possible as new commercial and survey catch data becomes available . In the meantime, stock
projections use the long-term average of 28 million as the figure for recruitment of this group .

PROGNOSI S

The 1993 TAC of 35,000t Implies a fishing mortality of about F= .55. To fish at the target level of F0 .1 would
require TACs of about 20,000t in 1993 and 1994 . However, if the 1989 year-class proves to be as large as
it appears so far, the Fo., catch in 1994 could be higher .
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4.12. REDFISH IN THE GULF OF ST . LAWRENCE & CABOT STRAIT
(4RST+3Pn(January-May)+4Vn(January-May) )

SUMMARY

Redfish stocks tend to fluctuate widely In abundance. They are slow-growing, long-living fish, but good year-
classes come along only periodically. For this reason, these strong year-dasses dominate the catches while
they last . The rarity of good year-classes makes it important to keep fishing mortaiity down, to stabilize landings
and sustain the population until the next strong year-class appears.

The 1988 year-class appears to be strong, though perhaps not quite as strong as was previously estimated .
However, it will not contribute to the fishery for another 3-4 years . In the meantime, the 1981 year-ciass cannot
continue to support landings as high as those of recent years, especially those in 1992 .

THE FISHERY

Redfish landings in this area increased steadily during the 1960s, reaching a peak of 130,000t in 1973 . Landings
then declined steadily to a low of 15,000t in 1978, and have dimbed again since then, reaching 77,000t last year .
Much of last year's increase was due to higher catches during the winter in the Cabot Strait .

TACs for the 4RST stock were introduced in 1976, but landings in the Gulf have been short of the TAC In every
year but two. In 1992, CAFSAC recommended a TAC of 67,000t for a newly-defined management unit that
Included 3Pn and 4Vn in the Cabot Strait . However, the new management unit was not put in place in 1992 .
Instead flexibility in harvesting was allowed which resulted in a catch that exceeded the recommended TAC by
10,000t . In 1993, the TAC will be 60,000t for the new management unit .

DATA

Most of the catch in 1992 was from the 1981 year-class . Commercial catch rate data show three distinct peaks .
The last one, in 1990, was the highest . However, the high catch rates since 1988 may be due to the introduction
of a new midwater trawl . The catch rates of bottom trawls from May to October, when most redflsh are in the
Gulf and thought to be doser to bottom may be a better index of redfish abundance. This analysis also showed
three peaks in the catch rates, but the one for 1990 was in line with the others.

Judging by the catch rates of recent research surveys, the abundance of fishable-sized redflsh (longer than 25
cm) was about 800 million in 1990, 350 million in 1991 and 400 million in 1992 . The abundance of fish smaller
than 25 cm was about 1,400 million in 1990 and 1991, and dropped to 400 million in 1992 . In terms of biomass,
the estimate decreased by about by 40% between 1990 and 1991, and by 20% In 1992 .

The redfish in this area include two distinct species . One dominated the strong 1981 year-class, and the other
the 1988 year-class. As the former is fished down, the other species will come to dominate redfish landings from
about 1997 on.

PROGNOSI S

The 1981 year-class Is now fully recruited into the fishery and will make up the bulk of landings for the next 3-4
years . If TACs remain at the 60,000 level, the exploitation rate will Increase as the remaining biomass decreases .
Catch rates will also drop, as they did when earlier strong year-classes were taken up In the 1980s . However,
current landings are roughly double the catches in that period ; if the year-class supporting this fishery Is roughly
equal to the last big year-class, the biomass will decline faster this time around, because the catches are higher.
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GROUNDFISH STOCK STATUS REPORT

Introduction

This report presents the results of groundfish stock assessments for the Canadian Atlantic for 1993 . Stock
assessments experts from the four DFO Atlantic regions and Headquarters have peer reviewed the
assessments. Their report will be published shortly in the Canadian Technical Report of Fisheries and
Aquatic Sciences series and it will be available from DFO Regional Offices. -

Sections 1, 2 and the graphs from the present report are extracts from the full report while Section 4 Is new .
Section 1 .1 Is a global overview of groundfish stock status for the Atlantic Zone, while sections 1 .2 to 1 .4
are regional overviews for Newfoundland, the Gulf of Saint Lawrence and Scotia-Fundy respectively . Section
1 .5 Is an overview of climatic and hydrological conditions in 1992 compared with average conditions .
Section 2 presents one page summary sheets for each stock similar to those produced by the Northwest
Atlantic Fisheries Organization (NAFO) and the International Council for the Exploration of the Sea (ICES) .
The graphs are numbered to correspond with the numbers of the summary sheets . The first line of the
tabular information on each summary sheet - Reference Level - refers to the advice that was provided by
the former Canadian Atlantic Fisheries Scientific Advisory Committee (CAFSAC) for that year . Most of the
time, CAFSAC provided catch advice at the Fo ., reference level, but other approaches have been taken, e .g.
the 50% rule. Section 4 contains descriptive narratives for cod, haddock, pollock, and Gulf of St . Lawrence
redfish stocks in the same order as that of Section 2 and of the graphs .

As was done by former CAFSAC, it Is expected that the data on which the assessments are based as well
as technical details on the analyses will be documented i n research documents that will be publically
available . Any comments on the present document should be addressed to your Regional Director of
Science as Indicated below:

NewFoundland/Terre-Neuve: Larry Coady (709-772-2028)
Scotia-Fundy: Stephen MacPhee (902-426-3492)
Gulf/Golfe: John Loch (506-851-6257)
Québec: Jean Boulva (418-775-0555 )

1 . Overview of Groundfish Stock s

1 .1. General Overview of Commercially Exploited Groundfis h

The mortality rates of the cod, haddock, pollock and many flatfish resources on the Canadian Atlantic coast
have recently reached very high values and stock sizes are currently low. Less than 50% of those fish of
recruited age that are present at the beginning of a year are still alive at the end of the year. The catch
depends on two or three age-groups at a young age while these species could easily live up to 20 years
with many more ages contributing to the catches . The fisheries are very dependent on recruiting year-
classes and the fish are harvested at a rate considerably greater than their growth rate . This means that
biomass is declining steadily with no hope of sustained Increase at current high mortality rates . Adult

July 1993



GROUNDFISH STOCK STATUS REPORT 6

blomasses are either the lowest observed or very dose to it . In all cases the estimated fishing mortality rate
Is substantially higher than the target rate of Fo, 1 .

Fishing mortalities in excess of the target have been noted since at least 1987. At that time, stock sizes were
high and recruitment appeared to be average or be tter; there was no apparent urgency to reduce fishing
mortalities abruptly to Fo., from one year to the next. The 50% rule was therefore Introduced to gradually
achieve the target of F . This was not successful . Fishing mortalities have continued to Increase and stocks
have continued to decline to reach their current historical minima.

A number of factors are responsible for the current state of the stocks . A comparison of bkxnass trends
among cod stocks shows significant correlations (p<0 .05) among northern stocks (2J3KL, 3Ps, 3Pn4RS,
4T-4Vn, 4VsW) which are different than the trends for southern stocks (4X and 5Zjm) . Year-class survival,
defined here as the abundance of a year-class when it enters the fishery divided by the spawner biomass
that produced It, in the northern stocks In the mid-to-late 1980s has been considerably lower than in
previous years . This Implies that the mortality between the time the eggs were produced and the time the
recruits enter the fishery has Increased, perhaps because of ocean climatic conditions, predation,
competition, disease, or fishing (discarding) . As a result, there have been several below average year-
classes produced in the 1980s, with only the 1987 year-class showing average or slightly above average
strength. Growth rates have also been low. The geographical distribution of many fish stocks is now
considerably smaller than in previous years making them more vulnerable to fishing . Finally, total mortality
rates (Nshing+natural) have been high and have increased in recent years as the stock biomasses have
decreased .

TACs, in the vast majority of cases, have been set based on scientific assessments, but these have generally
overestimated potential catches. This Is partly due to methodological deficiencies, not unique to Canadian
fisheries science, such as the inabiiity to predict future weights at age and recruitment which have both
been dedlning almost steadily over this period . However there are also serious problems with the data that
have been used . It is widely accepted that misreporting, dumping and discarding have been major problems
In groundflsheries from at least 1985 . The severity of misreporting, dumping and discarding has probably
decreased in recent years as a result of better enforcement, but it still existed In 1992 and remains
unquantified . The scientific assessments are critically dependent on the accuracy of catch data .
Inaccuracies in reported catches have therefore caused major problems in assessing the size of the stocks .

Fishing Is not the only cause of mortality . The sudden decrease In biomass estimates from research surveys
observed from one year to the next in several cod and flatfish stocks cannot be attributed entirely to fishing .
Changes in migration and shrinking geographical distributions, Increases in natural mortality because of
harsh climatic conditions, combined with poor feeding, predation by seals and other predators or
competition with them are additional possible causes of Increased mortalities . Given these added causes
of mortality, the remaining stocks should be given as much protection as is possible in order to take
advantage of better survival conditions when they occur .

The Immediate and medium term prospects are poor . Recent year-classes appear to be weak and will
therefore not contribute substantially to stock rebuilding. Even If the 1992 year-classes in those stocks were
to be strong, they would not make significant contributions to spawning until 1997 at the earliest . Stock
rebuilding will be slow and It will depend on future recruitment which will be Influenced largely by climati c
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conditions. However, even If nature were to produce good recruRment, this would not lead to sustained
rebuilding unless fishing mortality Is decreased substantially and permanently .

Controlling catches Is a necessary prerequisite to reducing fishing mortality, but It is not sufficient on Its own .
It is now widely accepted (for example, in the North Sea and in New Zealand) that attempting to reduce
fishing mortalities only by controlling catches, without some direct control on the fishing effort exerted will
be unsuccessful in fisheries with severe overcapacity problems such as those of the Canadian Atlantic coast .
The Georges Bank cod and haddock fisheries are good examples of the potential to exert fishing mortality ;
In 1989, the mobile gear fleets fished for only one month and this was sufficient to exceed F0 .1 . The
necessary drastic reductions In fishing mortalities can only be achieved by substantially decreasing fishing
effort and these reductions need to be permanent . As stocks recover, catches will increase and there will
be pressure from the Industry to increase fishing effort . However, these pressures will have to be resisted
If the benefits of an Fo,, management strategy are to be realized .

Decreasing the fishing mortality however does not mean that the stocks will Increase forever . There will still
be variability in year-classes and stocks will still fluctuate . However, dangerously low stock sizes such as
those currently estimated for our Canadian Atlantic groundfish resources will be less likely to happen .

The principal index of abundance used to paint the grim picture above comes from the research vessel
surveys DFO conducts to estimates biomass. These surveys are statistically designed, similar to opinion
polls or tree abundance estimation in forestry, to provide unbiased estimates . However a number of factors
may influence the results of any one year quite importantly. The results are notably variable from one year
to the next, with some years overestimating abundance while others underestimate It . It is therefore possible
that the stocks could be higher than described in this document, although there is no question that the
stocks are very low .

1 .2. Overview of Commercially Exploited Groundfish on the Newfoundland Shelf and on the Grand
Banks

The groundflsh fisheries in the waters around Newfoundland exploit three main species groups: the gadolds
(mainly cod with some haddock, pollock and hake), the flatfishes (American plaice, yellowtail flounder, witch
flounder, Greenland halibut and Atlantic halibut) and the others consisting of species such as redfish and
grenadiers . The relative importance of the different species and stocks has varied over time, but recently
cod, American plaice, yellowtafi flounder, witch flounder, Greenland halibut and redflsh have been the most
important.

Of these, cod has historically dominated the catches . Most Important has been the Div. 2J3KL or'northem'
cod stock but Important cod fisheries also take place on the southem Grand Banks (Div . 3N0 stock) and
off the south coast (Subdiv. 3Ps stock) . Cod catches from all of these areas gradually dedined after
peaking in the 1960s. In 1976, the last year before extension of jurisdiction, catches were 6,OOOt from 2GH,
214,000t from 2J3KL, 24,000t from 3N0 and 37,000t from 3Ps . Although some of the reduction was due to
quota management through ICNAF, the declines generally reflected stock reduction because of overfishing .
Since extension of jurisdiction, the trajectories of the stocks have shown both similarities and differences .
The resource in Div. 2GH has almost disappeared based on recent survey estimates (1991) . A number of
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possible causes have been put forward to expiain the dramatic decline in 2J3KL cod . Many have variously
blamed the decline on the Canadian offshore trawier fleet (destroying habitat, Interrupting spawning,
excessive dumping and discarding), the foreign fishery outslde 200 miles, gAlnets, cod traps, seals and the
®nvironmenL It Is currently believed that all of these may have contributed, In part, to the decline . It Is not
possible, however, to determine the relative importance of each factor. It Is also not clear when the decline
took place . Evidence from various surveys and fisheries may Indicate that the decline occurred during the
first half of 1991, but the earlier decline In biomass in the more northern areas, In 2J and perhaps in 2GH
may suggest that events began as early as the late 1980s . On the Grand Banks (Div. 3NO), the decline in
recent years Is thought to be due to a combination of factors . There were a number of years of poor year-
classes during the mid-1980s. Beginning around 1986, total catches far exceeded TAGs due to foreign
catches outside 200 miles on the 'tap' of the Grand Banks . The problem of overfishing Is exacerbated by
the fact that these foreign fisheries are taking very high numbers of small fish probably as a result of the use
of undersized mesh In cod ends . In Subdlv . 3Ps, survey estimates fluctuated considerably between years
but gradually Increased until about 1988 (85,000t) before declining somewhat . The 1992 survey results
suggested a decline to only 16,000t and the 1993 results were 12,000t and 7,800t from the February and
April surveys respectively. With settlement of the boundary dispute, French catches dropped from about
16,000t In 1991 to only 7,000t in 1992. There has been no French catch to date in 1993 . This stock is
considered to be at a low level, primarily due to high fishing mortalities in recent years .

Of the flatfish stocks, American plaice on the Grand Banks (Div . 3LNO) Is historically the most Important .
The 1992 biomass estimate from surveys Is the lowest In the series. As with cod on the Grand Banks,
foreign catches outside 200 miles have been greater than their allocations since 1986, and they have caught
smaller fish than taken in the Canadian fishery . This has resulted In exploitation rates exceeding reference
levels . There are however, indications that the declines in biomass in Div . 3L are greater than can be
explained by the fishery alone . It is unknown If this is related to factors contributing to the decline In 2J3KL
cod or not . American plaice fisheries also take place In SA2+Div. 3K and Subdiv . 3Ps. Research vessel
survey results Indicate that through the 1980s, the greatest proportion of biomass was In Div. 2J where It
peaked in 1983 then gradually declined thereafter . In Div. 3K, biomass was stable until about 1987 then
declined . Estimates in the 1990s from both divisions continued to decline, and the 1991 and 1992 estimates
were only 12,800t and 5,500t respectively. The observed declines cannot be attributed to fishing mortality
alone. Similar to 2J3KL cod, non-fishery related factors are probably contributing to the observed declines,
although these cannot be quantified at present. In Subdiv . 3Ps, survey estimates of trawlable biomass
fluctuated through the 1980s but there has been a graduai and systematic decline since about 1989, and
the two estimates from the 1993 surveys are the lowest observed . Although fishing mortality has probably
been above Fo,, In recent years, it is not believed that catches in the range of 2,500 - 5,000t could be fully
responsible for declines of about 90% (from surveys) since 1986-1988. As with other American plaice stocks
around Newfoundland, it appears that non-fishery related factors may be contributing to the observed
declines.

The only significant fishery for yeUowtail flounder Is on the Grand Banks (Div . 3LNO). After remaining stable
through most of the 1980s, biomass as estimated from Canadian surveys, steadily declined and In 1992 was
only about one third that estimated from the 1985 and 1986 surveys . Until fishing effort is curtailed, it is not
expected that this resource will increase significantly .

July 1993



GROUNDFISH STOCK STATUS REPORT 9

Witch flounder fisheries take place in Div. 2J3KL, Div. 3N0 and Subdiv. 3Ps. Biomass estimates from
surveys peaked in Div. 2J In 1986 but deciined during the more recent period . In Div. 3K, estimates were
stable through the early 1980s (about 30,000t) but declined subsequently. The total estimated biomass In
these two divisions In 1992 was only 1435t . In Div. 3L, estimates were between 6,000 - 7,OOOt until 1988 but
declined to only 1,500t In 1992 . In 1992, the stock was at the lowest level ever observed . As with other
stocks In the area, current fishing effort cannot account for the observed declines in biomass. On the Grand
Banks (Div. 3N0) survey estimates of biomass show considerable fluctuation over the time series, but are
generally lower now than in the mid-1980s . Whether this indicates a decline in stock size, or a movement
of the fish to deeper water outside the survey area Is unclear . Biomass estimates from surveys in Subdiv.
3Ps have fluctuated substantially between years, but there does not appear to be any long terni trend In the
estimates. The fluctuations may be the result of some portion of the stock being distributed in deeper water
outside the survey area . Possible impacts of the fishery cannot be determined .

It Is currently believed that Greenland halibut in the northwest Atlantic (with the exception of those In the Gulf
of St Lawrence) constitute one stock extending from Davis Strait (SAO + 1) to around the Grand Banks (SA3) .
Results of su rveys to DN. 2GH in the late 1980s indicated that the biomass had decreased by about 50% .
The biomass in Div. 2J3K also declined by about 50% between 1987 and 1990. The TAC was therefore
lowered to 50,000t in 1990. The estimate from the 1991 su rvey was only 55,000t. The observed declines
In Greenland halibut in the no rthern areas cannot be explained by the fisheries . It Is possible that the fish
have redistributed to deeper water, and they may have moved fu rther south and outside 200 miles where
they have become available to the foreign fleets . At present there are no data to suggest that this foreign
fishery is being prosecuted on a separate stock, and the high catches of recent years from this fishe ry are
cause for concern .

There are four stocks of redfish in the Newfoundland area ; SA2+3K, Div. 3LN, Div . 30 and the newly defined
Laurentian Channel stock. In SA2+3K, survey estimates of biomass reflect a decline in the size of the stock .
Estimated biomass deciined from over 100,000t in the early 1980s to only about 2,000t in 1992 in Div . 2J .
In Div. 3K the decline over the same period was from over 200,OOOt to only 1135t in 1992. There can be
no optimistic outlook for this resource until about 9-10 years after good recruitment occurs. In Div. 3LN,
much of the resource is distributed outside the 200 mile limit in both 3L and 3N . There are indications that
the foreign fishery continues to be excessive, and concern exists that this stock will be rapidly depleted In
a short time . Because of rough bottom in much of Div. 30 where redflsh could be caught, it Is difficult to
carry out trawling and the fleets are restricted to shallower water where smaller fish reside . These fish are
unsuitable to the Canadian processors although acceptable to the foreign fleets which fish In the area
outside 200 miles. Little is known about the status of this resource . The Laurentian Channel redfish stock-
was recently defined based on evaluation of available data from the fisheries and research In the area .
Estimates of biomass in DN. 3P have fluctuated considerably over the period of surveys, but there are no
long term trends in the data . There is no evidence to suggest that fishing pressure is excessive on this
stock, and the size of the resource should fluctuate in the future with recruitment levels . Because new
recruitment will not reach the fishery until 1997-1998, biomass and catch rates are expected to decline until
then .

In the Newfoundland area, groundflsh stocks can be divided Into two general groups . In the areas south
of Div. 3L, they appear to be primarily responding to fishing pressure. With the possible exception of
Subdiv. 3Ps American plaice, all declines can be linked to excessive fishing ; either Canadian or foreign. The
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status of the various resources Is only changing in paraliel for those stocks subjected to this pressure .
Trends Gn other stocks appear to be independent. Of particular concern Is the effort being exerted outside
200 miles on the various Grand Bank stocks . AII of these are Important to Canadian interests, and the
current moratorium on 2J3KL cod magnifies this importance . The outlook for these stocks cannot be
Improved unless the excessive fishing pressure Is curtailed.

fn the more northern areas (Div . 3L and north), the situation is less dear. While It can be argued that
fisheries have affected the resources in these areas, they alone cannot account for the observed declines
that are occurring across all groundflsh species. For some of these species (for example, cod) the decline
may have been abrupt, but there are indications of changes taking place earlier . For example, the reduction
In bkxnass appears to have progressed from Div . 2J (and possibly 2GH), to Div . 3K to Div. 3L Condition
factors of cod began declining in 1990 . For other species, the declines seem to have been progressive
through the 1980s. Survey and fishery data also Indicate that many of the species are now distributed
further offshore and In deeper water than previously. The reasons for this are unknown . Although the 1981
year-class of redfish was relatively strong throughout all the rest of the northwest Atlantic, this was not the
case in Div. 2J3K and northern 3L

During the 1990s, sudden declines were also observed in the capelin biomass . Offshore acoustic surveys
consistentiy failed to detect large concentrations beginning In 1990 although information from the Inshore
fishery suggests that the decline in biomass may not have been as precipitous as suggested by the offshore
data. The abundance of harp seals has increased, but as is noted elsewhere in this report, no clear
assessment of the harp seal's impact on cod can be made at this time although it can be hypothesized that
tncreasing harp seal abundance will have an Increasing Impact .

All of these observations are coincidental with a graduai cooling trend in the area through the 1980s . In
1991, the ice cover was the greatest observed in 40 years, and the cold intermediate layer (CIL) was more
extensive than had been observed previously. The impact of these changes on the biota of the area Is
unclear, and especially uncertain are the possible impacts on species interactions (both plant and animal) .

For these northern resources, it Is unclear if decreased or complete cessation of fishing Will result in
improvements in stock status. No meaningful predictions concerning the future of these resources can be
made until the processes at work are better understood .

1 .3. Overview of Commercially Exploited Groundfish in the Gulf of St . Lawrence

The Gulf of Saint Lawrence groundflsh fishery Is dominated by three species : cod north and south of the
Laurentian Channel (stocks of 3Pn4RS and 4TVn [Jan .-Apr.]), redflsh in the deep waters of the Laurentian
Channel, and to a lesser extent, American plaice in the southern Gulf. There are smaller localized directed
fisheries for Greenland halibut in the St . Lawrence estuary and western Gulf, witch along the southwest coast
of Newfoundland and 4T, white hake In Northumberiand Strait, and winter flounder in inshore areas . Both
cod and redtish are migratory and sustain winter fisheries In the Cabot Strait area and summer fisheries
within the Gulf of St. Lawrence.
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The water temperature in the Gulf of St . Lawrence was substantially cooler from 1990 to 1992 than In the
mid-1980s. Bottom temperature in the southern Gulf In September were warmer in the 1970s and have been
cold since the early 1980s. Since 1990, cold waters coming through the Strait of Belle-Isle have occupied
Increasingly large areas in inshore zones of the northern Gulf. The deep Atlantic waters moving through
Cabot Strait were colder (reduction from about 6° to 4° C) bringing about a cooling of the deep waters in the
Gulf. Ice coverage In recent years has been much more extensive than normal . This has considerably
delayed the spring fisheries for cod, both in the northem and southern Gulf .

The two cod stocks In the Gulf have fluctuated in harmony with the other Northem stocks' (i .e . northern
cod, Saint-Pierre Bank cod, and eastern Scotian Shelf cod) . After a period of high abundance in the 1960s,
the two stocks declined to very low levels in the mid-1970s, Increased to very high level of abundance in
the mid-1980s, to decline very sharply since then to the lowest levels on record . The exploitation rate on
these stocks Increased gradually throughout the 1980s, and has increased abruptly in the 1990s . In recent
years, with the decrease In growth rate and lower abundance of larger cod, the fishery has been
characterized by large catches and discards of small fish (less than 41 cm) . Recruitment for the two stocks
has been well below average since the mid-1980s, despite high levels of spawning biomass at that time . This
means that fewer recruits are produced per unit of spawning biomass . The low recruitment, combined with
slower growth has contributed to the decline in biomass of cod in the Gulf of St. Lawrence .

The redfish 'stock' was recently redefined to take into consideration the migration Into the Cabot Strait area
In the winter. Two species comprise the stock, but the dynamics of these two species are not well
understood . Gulf redfish seems cioseiy related to Laurentian Channel redfish (3P4V), The history of the
stock, and hence of the fishery, is dominated by the appearance of very large, sporadic year-classes pate
1950s, early 1970s, 1982, and now 1988 . The catches of redfish have a tendency to fluctuate as these
strong year-classes move through the population . The large 1982 year-class is now fully recruited to the
fishery and it has allowed catches and catch rates to be very high since 1990 . The next visible year-class
will recruit to the fishery in 1997-1998, but as this year-class recruits, the species composition of redfish in
the Gulf should shift from Sebastes mentella to S. fasciatus .

The flatfish stocks, with the exception of Greenland halibut, do not seem to show these large fluctuations .
After a period a relatively high abundance i n the 1960s and early 1970s, the exploited flatfish stocks declined
to somewhat lower levels in the recent past but have remained relatively stable since then . The fishery for
Greenland halibut was characterized by large fluctuations ( 5 fold differences between the lows and the high
over 5 years), a consequence of highly irreguiar recruitment and very high exploitation that does not allow
the persistence of the i ncoming year-class in the population .

American plaice abundance varies on a much longer time scale, and for a time, appeared to be Inversely
related to cod abundance . American plaice abundance is now lower than average and this fishery is plagued
with a major discarding problem.

1 .4. Overview of Commercially Exploited Groundfish on the Scotian Shelf and on Georges Ban k

The Scotian Shelf and Georges Bank groundflsh fisheries are dominated by cod, haddock and pollock . In
addition, important fisheries for flatfish, (plaice, yellowtail, witch and winter flounder), Atlantic halibut, redfis h
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and silver hake are conducted In the Region (the silver hake fishery Is mostly by foreign vessels) . The area
can be considered as two major ecosystems, the eastern Scotian Shelf and the southwest Sootian
Shelf/Georges Bank area .

Since 1970, groundftsh stock abundance in these two ecosystems has Increased to a peak In the mid-1980s
and thereafter declined to the current historical low levels. These changes have been particulariy pronounced
on the eastern Scotian Shelf. This year's assessment of the 4VsW cod resource is considerably more
pessimistic than last year's, with downward adjustment of the 1985-90 year-classes, and estimation of the
highest fishing mortaiities recorded . The mature biomass which was high in 1985, by 1992 had declined to
the lowest levels observed . The status of this resource Is precarious and there are concerns about its long
term viability If fishing mortality is not reduced .

The analysis of the Sydney Bight cod (4Vn May to December) resource focused on confirming that fish
present in the area during December were of 4T origin . The definition of the management unit should be
adjusted accordingly.

Present estimates of eastern Scotian Shelf haddock (4TVW) spawning biomass are lower than last year with
concomitantly lower probability of average or better recruitment . The population size structure has narrowed
to the point where a single year-class, the 1988 year-class, dominates the population . Fishing morality rates
on the fully exploited size ranges are presently very high and, If continued, will slow or prevent the rebuilding
of spawning biomass . Year-classes after 1988 have been below average.

Flatfish resources (plaice, yellowtail and witch) while under quota management, have been under Increasing
pressure since the introduction of Individual quotas In 1991 . In 4VW, yellowtail and plaice abundance are
either relatively stable or Increasing while that for witch Is decreasing. Atlantic halibut abundance of older
fish has fallen steadily since 1988 .

It is evident that for most of the eastern Shelf resources, recruitment has declined since the mid-1980s . While
a reduction in spawner biomass may be partially the cause, the low survivorship of ages 1-3 cod In 4VsW
since 1985 indicates that other factors are Involved. Ocean climate changes may be implicated. There Is
considerable evidence to show that the oceanographic regime on the Shelf has changed In recent years.
During 1992, sea surface temperatures were generally below normal throughout most of the year . An
analysis of near-bottom temperatures suggests that the region Is in a period of ocean cooling with
particularly cold conditions In 4V. In this area, summer bottom temperatures have declined steadily since
1978 to reach an all time low in 1992. These climate changes have been accompanied by an Increase in the
abundance of capelin, a cold water species. Grey seal abundance has also increased markedly since the
1960s due to sustained high pup production . While this Increase has likely had some impact on eastern
Shelf populations, the extent of this cannot be determined . Suspected high discard rates In the fishery may
also have decreased survivorship of ages 1 -3 cod .

The cod and haddock on the southern Scotian Shelf and on Georges Banks grow faster and recruit to the
fishery at an earlier age than those on the eastern Scotian Shelf . Since the early 1970s, high exploitation
rates mean that fish are harvested at a young age. This makes these fisheries extremely dependent on
Incoming recruitment. As a result, landings have fluctuated greatly with changes In recruitment . Specifically,
the 4X cod and haddock fisheries are presently dependent on only 1 or 2 year-classes, with biomass eithe r

July 1993



GROUNDFISH STOCK STATUSREPORT 13

declining or expected to decline due to recent poor recruitment and high exploitation rates . Misreporting
of catches by management unit (e.g . 5Z haddock catches reported as 4X haddock) continues to occur,
though apparently to a lesser degree than In the 1980s.

The only positive sign Is an Indication, based on Georges Bank cod, of an above-average 1990 year-class .
The Georges Bank cod and haddock stocks are severely depleted as excess fishing capacity has been
channelled to those stocks when Individual quotas were Introduced on the Scotian Shelf In 1991 . The
transboundary nature of these resources has complicated management . A study of migration patterns
suggests that for haddock in particular but also for cod, there would be benefits to Canada If it were to
unilaterally adopt conservation measures . However, considering the presently very low stock sizes, stock
rebuilding would require joint management .

The Scotian Shelf pollock has been declining as the year-classes which followed the exceptional 1979 year-
class have been moderate at best. Exploitation for this species is also very high and a continued decline
Is forecast until better recruitment occurs .

Flatfish resources (piaice, yellowtail and witch) In 4X while under quota management have also been under
Increased fishing pressure since the introduction of individual quotas on the Scotian Shelf In 1991 . Survey
estimates indicate that witch flounder abundance is decreasing while for plaice and yellowtaq, abundance
Is either stable or Increasing slightly.

Winter flounder are currently outside the quota management system although landings in 4X are higher than
for other flatfish species . Survey catch rates have increased since 1988, however being In part a coastal
species, the survey only covers the offshore portion of this resource . Industry comments suggest that catch
rates are declining In inshore areas. If Individual quotas are introduced for flatfish, winter flounder should
be Included under quota management to prevent a shift of effort to non quota species or to misreport quota
species . Overall the status of flatfish stocks on the Scotian Shelf cannot be assessed with present
Information because landings are not reported by species .

Contrary to the situation on the eastern Scotian Shelf, while recent recruitment on the southern Shelf has
been low, this does not appear to be as a result of low survivorship of young fish . Sea surface and near
bottom temperatures on the southern Scotian Shelf and Georges Bank were generally below normal
throughout most of 1992. Also, in 1992 normal low spring salinities extended deeper Into the water column
and persisted longer than usual . It Is not possible to relate these changes to the declines In abundance .

Overall, except for stocks such as 4X haddock, 4VW piaice and yellowtail and 4X winter flounder, all
groundflsh resources have declined In abundance since 1988, In some cases to historical low levels . These
declines are due to a combination of recent low recruitment and high exploitation rates . Examination of
stock/recruitment relationships indicates that Juvenile survivorship in a number of stocks has declined in
recent years, with fewer recruits being produced per unit of spawning biomass . Some of this may be due
to seal predation or discarding by the commercial fishery . However, the dramatic changes In the ocean
climate likely also play a large role .
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105 Environmental Condition s

The Fisheries Oceanography Subcommittee reviewed the ocean climate condition in the northwest Atlantic
at Its March, 1993 meeting. This involved analysis of broad-scale environmental data with emphasis on
atmospheric and oceanographic conditions In 1992, analysis of hydrographic conditions from each region
during the 1992 groundflsh surveys and comparison of environmental conditions in 1992 and the recent past .

Labrador and Newfoundland

In 1992, reiatively cold conditions were observed In the waters off southern Labrador and northern
Newfoundland . A cold Arctic air mass covered the region during the winter of 1991-92 which promoted early
Ice growth . Strong northwesterly winds pushed the Ice southward so that the areal extent of ice through
most of the first three months of 1992 was above normal . The offshore limits of the ice edge matched or
were near their long-term maxima through much of the winter . Ice also persisted longer than normal with
new records being set for the date of the presence of the last Ice in the offshore regions of northern
Newfoundland . Relatively high numbers of Icebergs drifted south of O N during the spring and summer.
Air temperatures continued to remain below normal throughout the year except in the late summer and early
autumn. In response to the cold air, sea surface temperatures were generally below their long-term means .
At Station 27, the monthly sea surface temperature anomalies were all below normal with the largest
anomalies (near -2°C) occurring In July and October. Negative temperature anomalies also persisted
throughout the water column at Station 27 during most of 1992 . The near bottom temperatures (175 m)
were below normal for the 10th consecutive year but a slight warming was observed during the year.
Salinfties throughout the water column at Station 27 were typically fresher than normal In 1992 . The area
extent of the cold Intermediate layer (CIL), defined by waters of temperature < (f C, along several transects
off southern Labrador and northern Newfoundland was slightly above normal but had decreased significantly
from a maxima in 1990 . During the annual fall groundfish survey surface temperatures and near bottom
temperatures were generally below normal . The amount of water <-1°C was less In the fall of 1992 than
6n 1991 but was greater than the long-term mean . In general the cold air temperatures, heavy Ice and cold
sea temperatures observed in 1992 are similar to the previous two years and match conditions In the early
1970s and mid-1980s. These cold conditions are related to the wintertime atmospheric circulation, and
specifically an intensification and/or westward shift in the strength of the Icetandic low which generates
relativeiy strong northwesterly winds over the Labrador Sea .

Gulf of St. Lawrence, Scotian Shelf and Gulf of Maine

Colder than normal air temperatures were also present south of Newfoundland during the winter of 1991-92 .
In the Gulf of St . Lawrence, the timing of the Ice formation was within a week of its normal occurrence but
by the end of January the Ice extent was greater than normal . Ice pushed onto the northeastern Scotian
Shelf In February and its areal extent exceeded the long-term median. On the Scotian Shelf and In the Gulf
the ice retreat was late with new records set for the last presence of Ice on the Magdalen Shallows . Sea
surface temperatures on the Scotian Shelf and in the Gulf of Maine point to cold water throughout most of
1992 . These reflect conditions In the upper layers (50-100 m depth) based on data from Prince 5 and
Emerald Basin . In Emerald Basin, lower layer (> 75m) temperatures Increased dramatically over near record
cold conditions last year to above normal temperatures in 1992 . A similar event was observed In the dee p
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(200 -300 m) waters in Cabot Strait. These warmer waters are believed to be related to changes in the slope
waters off the continental shelf which then Intruded onto the shelf during late 1991 or early 1992 . In
contrast, in the northern Gulf of St . Lawrence, waters of Labrador origin penetrated the Strait of Belle Isle
and spilled over into the Esquiman Channel . Consequently, bottom temperatures In this region dropped by
approximately fC between 1990 and 1992 . On the Magdalen Shallows, temperature data collected during
the September groundfish survey revealed colder than normal bottom waters at this time in 1992. The area
of the waters on the Shallows with temperatures below (fC was much greater than normal during the past
three years . Other years of extensive cold waters were 1972 and 1984 . On the northeastem Scotian Shelf,
near-bottom temperatures in the summer of 1992 were also colder than their long-term means and the
largest volume of cold intermediate layer water was recorded in over 20 years . Salinities at this time were
typically fresher than average . Colder than normal bottom temperatures in summer were also observed off
Browns Bank, southwest Nova Scotia and throughout the Bay of Fundy . On Georges Bank, temperatures
recorded during the spring groundfish surveys indicated near normal bottom temperatures and salinities .

Offshore

The shelf/slope front and the Gulf stream were generally northward of their long-term mean positions during
1992 .
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2 Summary Shoots
2.1 COD In 2J, 3K and 3L

SUMMARY
Fig . 1 .1a-1 .1 h

Year - Annbo 1986 1987 1988 1989 1990 1991 1992 1993 Min ~ Med ~ Max ! ,

Reference level/Niveau de 266 266 293 N/A N/A 100- 185 ?
rbfbrenoe 'OOOt 21 5

TAC - TPA '000t 266 256 266 235 199 190 120

Rep.oatchea-Prises d6 ol. 252 235 269 253 219P 1713 44~ 49 278 810
'000t

Unreported catche s
Prises nond6darée s

Est .discarda - Rejets est.

Tot oatc hsa - Prises Tot.

Tot.bEomass-Biomasse Tot .

Sp .biornass-E iomasse Rep .

Mean - F - Moye n

1 For/Pour 1962-1992
2 June 1992 - lowest possible/)uln 1992, plus bas possible .
3 Preliminary statistics/Stati stiques provisoires

Foracast for 1994: Continuing fisheries (the Canadian recreational fishery and foreign catches outside the 200 mile limit) may be factors
In retarding the recovery of the stock.

Catches: A moratorium was imposed on the Canadian fishery in July 1992. Canadian fishing in this area was severely curtailed with
about 29,000t taken in 1992. However, 14,300t of cod were also caught outside of the Canadian Economic Zone In Division 3L during the
first half of the year by non-Canadian vessels .

Data and Assaasrnsrrt The principal Index of abundance is an autumn research vessel survey series . From 1978 to 1990, the catch per
tow has averaged about 50 fish with the 1990 catch per tow equal to the average . The catch per tow decreased to 33 fish in 1991 . The
decline was more pronounced for fish age 6 and older. Despite the severe reduction In fishing activity as a result of the moratorium, the
catch per tow decreased further during the 1992 autumn survey to 9 fish per tow .

Fishing tilortafittr. Total mortality is estimated to be very high, above 1 In 1991 which means that more than 60% of the fish are dying each
year. Under the normal assumption of constant natural mortality (M=0 .2), this would imply very high fishing mortality . However, fishing
activity has not incxeased in the Canadian Zone so as to explain such an incxease in total mortality . The fishing mortality, however, may
have Increased because the fish could be substantially more catchable, perhaps because of climatic conditions . Another possible
explanation Is that natural mortality may have increased as a result of harsh climatic conditions, poor feeding, predation by "ale or
competition with them, or migration out of the area .

RsauFbnent The 1986 and 1987 yearclasses are still dominating the stock despite their being less abundant than the average for
corresponding age . Besed on relati onships between recruitment sucoess and hydrographic variables, it Is likely the the 1988 to 1991 and
probably 1992 year-classes will be weak.

Sm1a of the SOocYc The stock Is In a very depressed state, probably the lowest abundance in the 2dh century.

FnvirorYnsrital Faclorx Climatic and hydrographic condi ti ons i n 1991-1992 off the Newfoundland shelf have been among the worst
recorded for Ice coverage, durati on of Ioe, extent of the cold Intermediate layer of water less than (P C .

IWhiapecise Ooraidsrations : Capelin abundance as estimated from acoustic surveys have been very low sinoe 1990 In these areas and
the biomass of several other groundfish stocks, some very lightly exploited have also decreased markedly during the 1980s . Folkowing the
cessation of the large vessel hunt for harp seals In 1983, the abundance of the seal herd is estimated to have Increased to about 3 million
seals in 1990. However, the incxease is likely to have continued .

Longllertn Prospects: Catches since 1960 have averaged about 350,000 2 during a period of relatively high exploitation rates . Before the
expansion of the fishery in the 1960s, catches have generally been In the 200,000t to 300,OOOt range . Given the current state of the stock,
and considering that fish are normally becoming mature at about age 7, recovery of the spawning stock biomass Is unlikely before the
year 2000 at the earliest.
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2.2. COD in 3Ps
SUMMARY

Figs. 1 .2a - 1 .2f

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min 1 Med ? Max~

Fieferenoe level - Niveau de 26-61 26-58 37 20.5 N/A 21ffl .5 39- 20
référence 'OOOt 44 . 5

TAC - TPA MOOt 602 60.63 60.6j 501 4 !? 443 443 20

Rep .oaicf>es-Prisas déol . 57 57 43 39.5 412 432 31 .e 27 49 84
MM

Unrsporied catches
Prises non -dédarbes

Est.discards - Rejeta est.

Tot catcha - Prises Tot .

Tot .biomass-Biomasse Tot4 200 168 144 141 139 111 81 80 168 293
Cou)

Sp .biomass-Biomasse Rep4 60 57 49 43 36 28 24 18 58 123
CM)

Mean - F - Moyen (6+ f .55 .66 .59 .46 .58 .70 .70 .33 .54 1 .1 6

1 For/Pour 1959-1992
2Preliminary statistics/Statistiques provisoire s
3 This Is the effective TAC which was obtained by combining the Canadian quota and the French quota of the TAC set by eac h
farty/TPA'defacto' obtenu en additionant les quotas é tablis par le Canada et la Franoe

Not callbrated, for illustrati ve purposes/Non ajusté, calibré pour Illustratio n

Forecast for 1994: No quantitative forecast was made . Fishing mortality, and therefore fishing effort, would
have to be decreased by a factor of about 3 to correspond to Fo ., .

Catches: 1992 catches were 32,OOOt, markedly lower than those during 1991 . The decrease was partly due to
the settlement of the boundary dispute because France did not fish after July 1992 .

Data and Assessment : Canada conducted two surveys in 1993 (February and April) to ensure that the timing of
the cod migration would not impact on the estimate of biomass. Results from the two surveys confirmed the low
estimate from the 1992 survey. France discontinued their surveys after 1992 . Based on multiplicative analyses
of catch-at-age from research surveys and the commercial fishery and on average fishing mortalities from
preliminary SPA, it was concluded that fishing mortality in recent years has probably been in the range of 0 .5 to
0.9 . An illustrative SPA using F=0 .70 was conducted to demonstrate stock size trends .

Fishing Mortality : Results from the iilustrative SPA indicate that fully recruited fishing mortalities have been
greater than twice Fo., since the extension of Jurisdiction, and have been gradually increasing since that time .
Coincidentally, there has been a gradual decline in stock size through the second half of the 1980s.

Recruitment : The 1993 survey results indicated that the 1987 and 1989 year-classes are relatively strong .

State of the Stock : The stock abundance is at about its lowest since 1978 .

Environmental Factors :

Muttispecies Considerations :

Long-term Prospects : There has been a gradual decline in stock size through the second half of the 1980s .
Some decrease in the rate of decline can be expected because of recruitment of the relatively strong 1987 and
1989 year-classes . However, unless there is a considerable reduction of fishing effort, longer term increases in
stock size cannot be anticipated at this time .
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Year - Anrtéo 1986 1987 1988 1989 1990 1991 1992 1993 Mln ~ Mw Max ~

Reference kvel - Niveau de 83 80.32 73.1f 72 56 35 24-35 35
rifbrence '0002

TAC - TPA 19001 92.1 80 .3 73.9 76.5 58 35 35 31

Rep .oat~ch»-Prisss déd . 83 67 48 47 401 3:ê 293 29 79 106
9000t

Unreported catches
Prises non-diciar6ss

Est.discards - Rejets est.

Tot catches - Prises Tot .

ToLbiomasa-8iomasee Tot . 303 210 168 162 211 188 172 193 162 303 444
'OOOt

Sp.biomess-Eiomasse Rep. 111 87 59 62 47 34 29 46 29 99 182
'OOOt

Mean - F- Moyen (7-9) 0.69 0.86 0.53 0.69 0 .69 0 .57 0 .51 0 .36 0 .51 0.86

1 For/Pour 1974-1992
2 50% rule / Règle du 50%
3 Preliminary statistiques/Statistiques provisoire s

Foi for 1994: Fishing at Fo i Q0.20 in 1994 will yield catches of about 20,000t. The total biomass would Incxease to 210,000t and the
spawning biomass to 81,000t in 1994 .

Q~ Peaked at 106,000t in 1983 and have steadily declined to an historic low of 29,000t in 1992 . Catches since 1987 have been
tower than the average for the period 1964-1992 which equals 75,000t .

Data and Asasa:rnsrrt Commercial catch rates are not considered reliable indices of abundance because of contradictory trends between
fleets (work to Investigate this question is ongoing) . Therefore the assessment Is calibrated with the results of a research survey conducted
in January. The results for 1993 are the second lowest i n the time series . The assessment was calibrated using ADAPT in a manner very
similar to last year.

Fah4q Mortafit~r. Is estimated to have been about Fa0.50 on fully recruited ages, substantially above the target of F.., -0.2 .

Reautbnent The 1971 to 1983 year-classes ranged from 61 million to 196 million . Since then, with the exception of the 1987 year-dass at
140 million, yearoiasses have ranged between 43 million and 90 million, considerably less than during the previous decade . The 1988 and
1989 year-classes are estimated to be weak atthough the information on their abundance is not precise .

Sraie of the Sloolc This cod stock is at a very low kivel, probably the lowest in the last 20 years .

EnMrorrrnnts! Fecforx The distribution of ood (based on the research survey data) moved to oonsiderably greater depths, from 150m in
1978 to 250m 6n the early 1980s, and over 450m from 1991 to 1993 . Bottom water temperatures have been lower Uun average in 1991
and 1992 .

Multispecisa Coraiders8ons: Shrimp, srrow crab, lobster, herring and mackerel abundance are generally high in this area . Grey seai
abundance in the Gulf of St . Lawrence is inaeasing albeit at a rate slower than on Sable lsiand . A component of the harp seal herd
breeds in the Gulf of SL Lawrence .

Lang-terrer Pt wpecls: Under conditions of average productivity, ood in this area should yield in the order of 80,000t per year . Biomase is
expected to increase In the now future as a result of the average 1986 and 1987 yearclasses . However considering the current low
abundance and weak incoming recruitment, sustained stock rebuilding is likely to be slow .

Special Comment This assessment is currently entireiy dependent on the research vessel survey conducted in January which could
cease to be conducted after 1994 . However this may be counteracted by the addition of new indices of abundance . The index fishers
program started In 1990, the summer survey, and the new commercial catch rate series based on individual vessels may show some
promising avenues.

2.3. COD In 3Pn and 4RS
SUMMARY

Fig. 1 .3a - 1 .3j
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2.4. COD In 4T and 4Vn (Jan.-Apr .)
SUMMARY

Figs . 1 .4a - 1 .41

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 W Med ? Max i

Reference level - Niveau de 60 24 49 55 63 48-53 43 13-1 5
riférenoe 'OOOt

TAC - TPA M00t 60 45 54 54 53 48 43 1 3

Fbp .catohea-Prises déd. 67.2 53.2 54 .6 55.4 54.1? 47.,ê 38.72 22.2 56 104 . 5
mm

Unreported catches
Prises nond6darées

Est.disoarda - Rejets est. 3 .0 2 . 6
wO t

Tot catches - Prises Tot

Tot.biomasa-Biomasse Tot . 324 279 213 196 184 153 119 102 102 279 49 1
'OOOt

Sp .biomass-Biomasse Rep. 249 219 181 154 121 103 83 63 63 189 427
mm

Mean - F - Moyen (7+) .66 .48 .61 .84 .97 .95 .87 28 .54 1 .39

1 For/Pour195041992
2Preliminary statistics/Stati stiques provisoires

Foreceat for 1994: Fishing at F0.1 -0.20 in 1994 will yield catches of about 8,000t . Both the total biomass and the spawning biomass would remain
stable, close to the lowest values observed .

Catches: Catches from 1950 to 1992 have averaged 56,000t . The 1992 catches of 38,666t (4,358t of which were taken outside of the stock area,
primarily in unit area 4Vsb) were lower than the TAC because fixed gear did not catch their allocation . The average size In the catch is small and
very few fish greater than 50 cm (about 20 Inches) have been caught In recent years . Persistent Ice during the spring of 1992 delayed the fishery
until mid-May In 4T .

Data and Aseesarnent The average catch per tow during the September 1992 survey was the second lowest sinoe 1971 when the surveys started .
The 1992 survey was done using a different vessel and results were adjusted to take Into acoount changes in vessel fishing power . The commercial
catch rates for otter trawlers Increased slightly in 1992 . The assesament was made using Sequential Population Analyses calibrated with ADAPT as
in previous years, but also using the Laurec/Shepherd hybrid and the Extended Survivor methodology Q(SA) .

Fishtrp wlorta(lty-. Fishing mortality varies depending on the assessment method used, but it Is likely high, quite substantially above the target of

F0.7 -0.2 .

Rscruitrnerrt NI Indices and all assessment methods used indicate that recruitment since the 1982 year-class has been below average. The 1988-
1990 yearciasses appear to be particularly weak, much lower than the previous smallest year-ciass .

Sbft of the Sbock This stock is currently at Its lowest observed level in recent history since about 1950 . Weights-at-age remain below average and
there are no signs of Improving rscruitment .

Envirorrnsntal Factors: The average temperature in which ood are found during the research survey Is considerably lower during the 1980e than
during the 1970e . The period of low temperature also corresponds to the period during which average weights have been lower.

MuNspeoiss On P a3ionc Snow crab, bbster, herring and mackerel have been and are probably still relatively abundant in this area .

Long-6erm Proapecl~ Given average conditions for recruitment and weights-at-age, this resource oould produce in the order of 50,0001 in the long
term. Cod are first recxuited to this fishery at age 3, but they make their greatest contribution to the stock at age 5 to age 7. Considering that the
1989 and 1990 year-classes appear to be weak, spawning stock biomass Is not expected to recover by any significant amount until recruitment
improves and the fish become mature. Recovery after 1995 is dependent on future recruitment on whioh there Is at present no Information .
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2.5. COD In 4Vs and in 4W
SUMMARY

Figs. 1 .5a - 1 .5n

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 W MW Max ?

Fleferenoe ievel - Niveau de 36 40 32 33.2 35 21 -35 35.2 1 1
référence MM

TAC - TPA `OOOt 48 44 38 35.2 352 35.2 35.2 1 1

Rep .oatchea- >rEses dboi . 52 46 38 37 302'4 242'4 2W,4 10 52 80
'000 i

Unreported catches
Prisss non-d6cdarées

Est.discards - Rejets eSi. 3 3 3 3 3 3 3

°OOOt

Tot. c atc hes - Prises Tot.

Tot.biomass-Eliomasse Tot . 175 136 110 101 86 67 50 37 37 151 243
MM

Sp.biomass-Biomasse Rep . 100 84 71 52 33 19 18 14 10 59 102
MM

Mean - F- Moyen (7-9) 0.44 0.53 0.66 0.55 1 .31 0 .73 1 .56 0 .22 0.46 1 .56

1 Catches/Prises : 1958-1992; Biom . & F; 1970-199 2
2 Adjusted for 4T / Ajusté pour 4T
3 Discards reported to have been high but not quanti fi ed/Rejets ont été élevés mais non quantifié s
° Preliminary statisti cs/Statisti ques provisoire s

Forecast for 1994 : F0.1 catches In 1994 are in the order 2,500t.

Catches: Discards are reported to have been high in some years, but they have not been quantified . Reported catches have been maintained close
to the TAC partially because of the harvest of 4T-4Vn cod in 4Vsb in the winter . Hlstorically, longlines have taken larger fish than mobile gear . In
1992, however the size composition for both gear was very similar with very few fish larger than 70cm and most of the catch in the 45 to 60 om
range . Alter the mobile gear closure in 4W to protect juvenile haddock came into effect, there has been a marked Increase In lonflline catches of
cod in the closed area .

Data and /►ssessmerrt The sequential population analysis was calibrated with the results of a spring survey (1979-1992) and a summer survey
(1970-1992) . The spring 1992 survey was the lowest ever with less than 200 fish taken during the entire survey . The July 1992 survey was higher
than the 1991 value, but still low. The 1993 sprinp survey was similar to the July 1992 summer value but was not used in the calibration .

Fishin p MbrtaGty : Total mortality is estimated to have Increased substantially over the 1980s and was above 1 .0 in 1992, implying that more than
60% of the population is dying each year . With a constant natural mortality rate of M@0.20, this would mean that fishing mortality Is substantially
aaove the Fo .i Q0 .20 target. A shrinking of the distribution may have incxeased catchability and fishing mortaiity per unit of fishing effort .

RecrtidtrnerM Has been substantially below average since 1984 . The 1988 to 1991 year-classes, according to preliminary estimates are small .

Sh le of the SYock The spawning stock biomass and fishable biomass are at the lowest levels seen sinoe 1970 . However, small fish are still seen n
the surveys . If the 1993 TAC of 11,000t is taken the spawning stock biomass will continue to decline . At such low biomasses and given the recent
poor survivorship of juveniles, any recovery will be slow .

Environman W Faolorx Bottom water temperatures have decreased markedly since the early 1980s, particularly In We, somswhat In parallel with
decrease in reauitment, although no causes effect has been demonstrated .

M~düspsoiss Oorofderationr Grey seai population abundance has incxeased steadily since the early 1960s and pup production has been increasi iç
since the early 1960e at about 12% per year . Although it Is not presently possible to quantify the effects of gray seals on ood, they are certain to
oxist either directly by predation or indirectly by competition . Grey seal stomach analysis from this and other areas show that cod can be an
Important food Item, with the largest proportion in the stomach being less than 30cm .

Long-ierm Prospects: Cod In this area are first caught at about age 3, but they do not become mature until about age 6 . This means that even if
the 1992 year-class were to be strong, it would not result in a spawning stock increase until 1998 . Stock rebuilding will therefore be slow .
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2.6. COD In 4X
SUMMARY

Figs . 1 .6a - 1 .6g

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 MIn~ Med~ Max~

Reference bvel - Niveau de 13 9 12 .5 12 20 20 26
référence 'OOOt

TAC - TPA 000t 20 17.5 14 12 .5 22 26 26 26

Rep .catohes-Prissa d6d . 20 19 20 20 242 282 21? 12.2 212 35 .5
'OOOt

Unreported catches
Prises non -dbclatées

Estdiscards - Rejets est.

Tot catches - Prises Tot .

To4biomass-Biomesse Tot 58 65 77 80 87 83 74 68 58 80 11 3
WOt

Sp .biomass-Biomasse Rep . 46 42 53 58 75 68 56 50 42 62 95
MM

Mean - F- Moyen (4 -6) 0 .55 0 .49 0.58 0.40 0.45 0.48 0.60 0.27 0.45 0 .76

1 For/Pour 1948-1992.
2 Preliminary statistics/StatisUques provisoire s

Forecast for 1994 : If the TAC of 26,OOOt In 1993 is taken, Fo., catches in 1994 would be about 7,000t .

Catches : Catches have been Irregularly cydical since 1960 with peaks in 1968, 1982 and 1991 . They have
averaged about 20,000t over this period .

Data and Assessment : The assessment was done using sequential population analyses calibrated with ADAPT
using the results of a July research vessel survey . The 1992 survey biomass was 10% lower than in 1991 .

Fishing Mortality : F has been consistently above twice Fo ., and has been increasing since 1989 .

Recruitment : The strong 1985 and 1987 year-classes have made most of their contribution to catches . Other
year-classes during the 1980s were generally below average . Incoming year-classes were assumed to be
average .

State of the Stock: This stock is rapidly declining from very high abundance In 1990 . Although stock biomass
shows distinct irregular cycles, there is a general downward trend .

Environmental Factors :

MuRispecies Considerations :

Long-term Prospects : Catches since 1948 have averaged about 20,000t, but the average for 1960 to 1992 was
higher . Decreasing maxima in biomasses may be Indicative of decreasing productivity, perhaps because of
continued high exploitation. Yield has been foregone due to high fishing mortalities which do not permit the
growth potential to be realized . The fluctuations in biomass and catch could be dampened by reducing
exploitation rates and allowing each year-class to contribute to the fishery for a greater duration . This would
make the fishery less susceptible to recruitment variations .
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Year - Annbe 1986 1987 1988 1989 1990 1991 1992 1993 6tin 1 Med ? Mao

Reference bvel - Niveau de 11 12.5 9 .9 8 8 11-22 15-22 14

référence b00t

TAC - TpA '000t 112 12.5 2 121 if - 153 1 e 153

Rep.catchoes-Prisss dbd . 14 17 21 14 214 2dt 174 12 17 26
'OOO t

Un re ported catche s
Prima non-d6clar6es

Est.discards - Rejets W .

Tot catches - Prime Tot .

ToLbiomass-Biorname Tot. 63 71 72 64 68 57 41 29 29 62 75
(1 +) -ooot

Sp .blamass-Biomasae Rep . 40 37 54 48 58 39 25 25 25 43 58

(3+) WOt

Mean - F - Moyen (3+) .49 .42 .50 .34 .52 .78 .86 .34 .48 .86

1 For 1978-1992 / Pour 1978-1992
2 Canadian allocation / Allocation canadienne
3 Canadian quota in the new management unit / Conti ngent canadien pour la nouvelle unité de gesti o n

4 Preliminary stati stics/Statistiques provisoires

Forecast for 1994 : All Indications are that this stock has deciined substantially since 1990 and that further
reductions are expected if fishing continues at the present level . Given the indications that the 1991 and 1992
year-classes are well below average abundance, a catch equal to that of 1992 could result in a very high
exploitation rate of the 1990 year-class (over four times the Fo ., reference) . This year-class will have to support

both the 1993 and 1994 fisheries. F0.1 catches In 1994 would be less than 2,000t .

Catches : Landings in 1992 were the lowest since 1987 for the USA while Canadian landings decreased by 2,000t
compared with 1991 . The 1992 landings were 16,792t, equal to the long term average of 17,000t . Canadian

Earxiings account for about 65% of the total. Canadian landings to the end March, 1993 were about 2,000t .

Data and Assessment : The 1993 Canadian survey shows a continuing decline and USA spring surveys also
show a decline in 1992 to the lowest observed . The USA autumn survey estimate, while increasing slightly in
1992, is very low compared with other values in the series . Canadian commercial catch rates show a substantial
decline since 1987 .

Fishing Mortality: Exploitation rates were above twice F0,1 during 1978-1990 and about four times Fo .1 in 1991-

1992 .

Recruitment: Preliminary estimates of the 1991 and 1992 year-classes based on research vessel surveys appear
below average.

State of the Stock: Total and spawning biomasses are the lowest observed in the time series which begins in
1978 .

Environmental Factors: No abnormal water temperature conditions or long term trends have been noted on
Georges Bank.

Multispecies Considerations :

Long-term Prospects : Sustained stock rebuilding will probably require consistent management by the USA and
Canada. Because of the rapid growth rate of this cod stock, if good recruitment occurs and exploitation Is
reduced, the biomass could increase quickly.

2.7. COD in 5Zj and in 5Zm
SUMMAR Y

Figs . 1 .7a - 1 .7b
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2.8. HADDOCK In 4T, 4V and in 4W
SUMMARY

Figs. 1 .8a - 1 .8h

Yeu - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min ~ Med ? Max ~

Rsferenos bvel - Niveau de 17 ? 4.5 6.7 6 ? ? 4-6
référence MM

TAC - TPA '000! 17 3 3 6.9 6 3 3

Rep.catc**a-Pdm d6d . 16.9 3.9 4.5 9.1 -JO 5.4~ dl 1.4 11.7 56
MM

Unreported catches
Prises non-déclarée s

Fst .dtscards - Rejets esL

Tot catches - Prie« Tot.

Ab. #/t (RV/NR) ( '000 t) 50.5 30.9 56.2 41 .6 42.4 63 28.6 3 38 85

Sp. Rep.

Mean - F - Moye n

1 For/Pour 19541992, except/saui #/t, 197 0- 1992
2 1987 lowest possible, 1991-1992 by-catch only / 1987 plus bas possible, 1991-1992 captures accessoire s
3 No TAC, by-catch only / Pas de TPA, captures axessoires seulement
4 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : No quantitative catch forecast was calculated .

Catches : Landings averaged 26,500t per year from 1950 to 1969. The average was lower from 1970 to 1979 at
5,000t . Landings ranged between 8,000t and 20,000t from 1980 to 1987 . Since 1987, iandings have been coming
exclusively from by-catches in other groundfish fisheries . The 1992 total was about 6,000t .

Data and Assessment : The results of both the summer and spring surveys indicate that haddock abundance Is
decreasing. The bulk of the stock is concentrated in Division 4W and is mainly comprised of the 1988 year-class .

Fishing Mortality : Total mortality is believed to have been high in recent years. If natural mortality Is M=0 .20, this
would mean that fishing mortality is substantially above the Fo ., =0.25 target probably in the order of 1 .0 .

Recruitment : There are no Indications of strong year-classes after that of 1988 .

State of the Stock: The stock has essentially disappeared from 4Vn and 4Vs . In 4W, summer survey estimates in
1992 are lower than those for 1991 .

Environmental Factors : Bottom water temperatures in large portions of the traditional stock area (4V) have been
too cold for haddock In recent years . These may have either caused mortality or migration . By restricting the
distribution of haddock and therefore concentrating the stock, water temperature may Increase the efficiency of
fishing where haddock concentrations are located .

Muitispecies Considerations : Although it is not presently possible to quantify the effects of grey seals on
haddock, they do not appear to be an important Item in the diet of grey seals .

Long•term Prospects : Current stock sizes are much lower than those that produced average catches greater
than 25,OOOt for the period 1950 to 1969 . It is not possible to say if and when the stock can rebuiid to such levels .
However It Is certain that current high exploitation rates will not allow such rebuilding. Reducing exploitation on
the 1988 year-class will allow for a more rapid rebuilding of spawning stock biomass and increased potential for
stronger recruitment .
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2.9. HADDOCK In 4X
SUMMARY

Figs. 1 .9a - 1 .9h

Year - Annbe 1986 1987 1988 1989 1990 1991 1992 1993 Min .' AMd ~ Max?

Reference ieve9 - Niveau de 12 12.3 8 .2 <4.6 4.6 ? ? 3
référence TOM

TAC - TPA '0003 15 15 12 .4 4.6 4.6 ? ? 6

Rep.catches-PrIess déd . 15 13.6 11 6.7 7.10 9.73 10.43 6.7 18.5 35.9
'OOOt

Unreported catches
Prises non-déclarées

Est.dlscards - Rejets oat

Tot catches - Prises Tot

ToB .blomass-Bior nasse Tot.

Sp .blomass-Blomasse Rep . 17 12 9 10 15 16 9 17 31
(Female) ti00t (RV/NR)

Mean - f - Moyen

1 Catches/Prises: 9948-1992 ; Biomass/Biomasse: 1970-1992.
2 By-catch / Captures accessoire s
3 Preliminary etaüst3cs/Statistlques provisoires

Forecast for 1994 : Catches equal to the 1993 TAC of 6,000t will likely result In a reduction In fishing mortaiity.
Catches of about 6,000t in 1994 would permit a greater contribution to spawning by the 1987-1988 year-classes .

Catches : Long term reported landings since 1930 have averaged about 20,000t, and exceeded 30,OOOt during the
1960s and early 1980s. Landings have been lower than average since 1984, but they have Increased recently
reaching 10,000t under a'by-catch' fishery.

Data and Assessment : Commercial catch rates for both longliners and draggers have Increased somewhat in
recent years . Survey indices of abundance have generally increased from 1989 to 1991, but the 1992 value is
lower than 1991 .

Fishing Mortality : Fishing mortalities for fish at length for 40, 50, and 60 cm were estimated to have been high
(0.5-1 .0) throughout the 1980s but have decreased to 1992 (0.25 to 0.50) .

Recruitment: Has been average or smaller since 1983 . The survey results suggest that the 1991 year-class ma y
also be below average .

State of the Stock: Stock abundance Is higher than the low values of the mid-1980s, but It remains below the
productive levels of the 1960s and early 1980s .

Environmental Factors :

Muitispectes Considerations :

Long-term Prospects : The 1987 and 1988 year-classes were close to average, but all year-classes since are
lower than average . Stock rebuilding Is unlikely in the absence of large year-classes .
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2.10. HADDOCK In 5Z1 and In 5Zm
SUMMARY

Figs . 1 .10a - 1 .10e

Yeu - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min ~ Med ~ Max ~

Referenoe kvel - Niveau de 4.35 8.35 8.35 8.15 î 5 .4 5 3.5-4
référence MM

TAC - TPA 'OOOt 5.14 8.J' 8. li 8. :~ NA/N D

Fisp.catottea-Priava déd . 5.6 6.1 5 .7 3 .8 4 .S1 6.41 5 .73 2.4 5.9 25 .0
MM

Unreported catches
Prises rion-dèclarées

Est.diacards - Rejets est.

Tot catches - Prises Tot .

Tot .bfomass-Blomasse Tot. 21.5 19.7 18.8 16 .5 17.0 15.3 11.8 13.9 7.5 19 .7 57. 7
(O=)

Sp .biomass-Biomasse Rep . 16.5 13.1 14 .4 9 .9 15 .6 12 .6 8.5 4.3 2.2 12.6 42 . 6
(0m )

Mean - F . Moyen (4 +) 0.33 0.43 0 .46 0.32 0.47 0 .6 1 .29 0 .18 0 .38 1 .29

1 For/Pour 1969- 1992
2 Canadian quota for the current management unit/Contingent canadien pour l'unité de gestion actuell e
3 Preliminary statistics/Statistiques provisoire s
4 Canadian allocations for the management unit used prior to 1990/Allocations canadiennes pour l'unité de gestion avant 199 0
s For/Pour 5Z
6 Canada only/Canada seulement

Foroca.st tor 1994 : The current Canadian allocation of 5,000t for 1993 will result in fishing mortalities greatly exceeding twioe the F0 .1 =0 .25
value. Fo i catches in 1994 would be about 2,OOOt, but would be comprised almost entirely (70%) of the Incoming 1992 year-elasa . It is too
early to reliably estimate the strength of the 1992 year-class .

(àicfres: The 1992 landings by Canada declined to 4,000t with a substantial shortfall in the mobile gear allocation which Is an Indication
of low abundance . Although catches during January and February 1993 (when haddock are in spawning aggregations) were good, catches
in June 1993 following the spawning closure period were generally poor .

Data artd Assessrnertt An assessment of yield per recruit for this transboundary resource concluded that the types of benefits expected
from fishing at F.., (nigher catch rates, higher biomasaes, and larger fish sizes) could accrue to Canada from unilateral Canadian
conservation actions . Yield for Canada and the Canadian F. ., exploitation rate are not affected much by USA actions because the stock
is largely distributed in Canadian waters and migration Is limited .

The assessment of the status of the stock was done using sequen tial population analysis calibrated with ADAPT using the results from the
Canadian spring survey and the USA spring and fall surveys .

Fiah4tg Mortafity. Has been higher than twice Fo i In recent years and Increased markedly In 1992 to the highest level, corresponding to a
harvest rate of roughly 6096 to 70%.

Fècruitr nient Recent recruitment has been poor, with occasional moderate-sized yearclasses being produoed . Early indications for the
1992 year-class suggest a moderate strength comparable to those of 1983, 1985, and 1987 .

bhft of the Stoclc The stock Is near the historically low levels which oocurred in the mid-1970s . it is a small fraction of the previous
average stock sizes from 1920 to the 1960s .

Envkorrnental Fàceorx

LUdspeaies Oorroideraborax

Long-Ierrn ptoapscls: Rebuilding of this stock to Its long term average will not be possible unless the exploitation rate is decreased
substantially . In the absence of a substantial standing stock, catches will fluctuate due to their dependence on variable recruitment . Heavy
harvesting of inooming yearcJasses as soon as they recruit to the fishery will not permit realization of their full growth potential resulting in
lost yield . The stock is mostly distributed in Canadian waters with limited migration . Therefore, unilateral Canadian conservation efforts
could be effective in managing a healthy stock . However, because the stock Is presently severely depleted, consistent restrictive measures
by both Canada and USA would enhance the chances of accelerating recovery and restoring the stock biomass .
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2.11. POLLOCK In 4V, 4W, 4X and In 5Zc
SUMMARY

Fig . 1 .11a - 1 .11 h

Yeat - Année 1986 1987 1988 1989 1990 1991 1992 1993 W MW Max '

Fieferenoe level - Niveau de 43 30 42 42.5 38 43 43 35
r6f6rsnoe "0043

TAC - TPA ~OOOt 402 432 432 43Z 43 43 43 35

Rep.catcfus-Prises déd . 44 46 43 43 373 39P 34; 26 37 46
`OOOt

Unreported catches
Prises rœ-déclarées

Est.diacards - Rejets est .

Tot catc!►es - Prises Tot

Totbiarnass-13iomasae Tot. 179 167 174 155 143 148 148 96 148 208
`0002

Sp.tziomass-Biomasse Rep. 154 136 124 120 102 96 99 58 104 160
'0008

BNean - F - Moyen (7-9) .57 .69 .61 .56 .61 .71 .55 0.25 0.60 0 .87

1 For/Pou r
2 Before 1990 Canadian allocation / Avant 1990, allocation canadienn e
3 Preliminary atatstics/Statistlques provisoire s

Forecast for 1994 : Fishing at Fo., would Imply catches of about 20,000t in 1994 .

Catches: Decreased from 39,000t In 1991 to 34,000t In 1992, continuing a generally decreasing trend since 1987 .
The decrease In catches Is more pronounced in 4VW than in 4X+5Zc and catches have become more
concentrated during May-August .

Data and Assessment : The assessment is made using Sequential Population Analysis calibrated with the
summer research vessel survey results . Survey population estimates have decreased substantially from the high
value observed in 1990 . The survey shows strong year to year variability, making it difficult to estimate
abundance.

Fishing Mortality : Fishing mortality has been about F=0 .60 on fully recruited ages, twice the Fo., =0.30 target .

Recruitment: Recruitment has averaged 28 million since 1974 . The 1989 year-class appears to be above average .

State of the Stock: Pollock abundance is currently lower than average and it is expected to continue to
decrease.

Environmental Factors :

Multispecies Considerations :

Long-term Prospects : The average productivity of pollock In this area since 1974 has been 37,000t, with catches
In the 1980s being generally higher than average as a result of the strong 1979 year-class . If fishing mortality
remains high, the 1989 year-class, which may be above average, will not contribute substantially to spawning
stock Increases.
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Year- Mnbe 1986 1987 1988 1989 1990 1991 1992 19 93 W MW MaO

Fleferenoe level - Niveau de 67 60
référence b00t

TAC - TPA '000t New Management Unit / Nouvelle Unité de Gestion 67 60

Rep.catctb@94>rim d 6 cl . 36 43.5 52 52.5 60e 69.5l 772 7.1 44 136
mm

Unreported catches
Prises nonFd 6Gar6es

Est.discards - Faim est .

Tot catch" - Prises Tot.

Totbiomass-Biomasse Tot .

Sp.biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1959-1992
2 Preliminary stati s ti cs/Stati stiques provisoires

Forecast for 1994 : No quantitative forecast was made . Recent catches are expected to result in rapid decline in
abundance .

Catches : Catches have increased substantially in 1992, exceeding the TAC suggested for the new management
unit by 10,000t .

Data and Assessment : Commercial catch per unit of effort and research vessel surveys are used as Indices of
abundance. The commercial CPUE Increased about 20% from 1991 to 1992 . The research surveys suggest either
stability or a decline in abundance.

Fishing Mortality : No quantitative estimate available .

Recruitment : The 1988 year-class still appears strong, but it may be weaker than previously estimated. it will start
to contribute to the fishery in 3-4 years. -

State of the Stock: The stock Is still quite abundant but it is expected to continue to decrease as a result of
fishing and natural mortality until the 1988 year-class reaches maturity and is recruited to the fishery .

Environmental Factors:

Muftispecies Considerations:

2.12 . REDFISH in 4R ,4S ,4T,3Pn(J .-M.) and in 4Vn(J.-M.)
SUMMARY

Figs. 1 .12a - 1 .12d

Long-term Prospects : Redfish stocks are noted for recruitment occurring only periodically. This leads to wide
fluctuations in stock abundance. Given that the incidence of strong year-classes Is Infrequent and that growth
rates are very low, fishing mortalities on redfish stocks must be maintained at low levels.
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2.13 . AMERICAN PLAICE In Subarea 2 and In 3K

Ysar - Mnbe 1986 1987 1988 1969 1990 1991 1992 1993 P9n 1 Med~ Irt 1 x ~

Rsferenoe level - Mveau de 10 10 10 10 10 10 10 5
référence b00t

'7/1C - TPA `OOOt 10 10 10 10 10 10 10 5

Fiep.catc*be&-Prisss déol. 3 1.1 1 4 .2 1 .82 f .11 .1 3.6 '!2.7
9D00 !

Unreported catches
Prises n®n<ibdarées

E8t .diwsrds - Rejets est .

Tot . catches - Pris« Tot.

Tot Tot.

Sp .biomasa-8iomasse Rep .

RAean - F - Moye n

9 For/Pour 1963-1992
2 Prelirrtinary atatistics/Stat3stlques provisoire s

Forecast for 1994: No quantitative forecast is possible . However stock size is very low.

Catches : Catches In the last two years are the lowest in the time series . The low 1992 catches may be due, in
pa rt , to low fishing activity as a result of the cod moratorium .

Data and Assessment : Research vessel survey results are used as Indices of abundance . They show a steep
decline In biomass from the late 1980s to the present, despite low commercial catches .

Fishing Mortality : Total mortality Is likely very high in order to have caused such a rapid decrease In
abundance. However, reported catches cannot explain such a rapid decrease. Misreporting of catches and
migration are thought to be unlikely causes.

Recruitment : Research surveys Indicate a decline in recent years.

State of the Stock: This stock had declined to very low abundance by the end of 1992 . The current TAC of
5,000t is about equal to the total biomass estimate from the 1992 survey . This means that if the TAC were to bo
caught, R would result in very high fishing mortalities on a stock which is at an extremely low level .

Environmental Factors : Extreme oceanographic conditions may have Increased natural mortality by an
unknown mechanism.

Multispecies Considerations :

L.ong-term Prospects : The prospects for rebuilding in the long term are unknown . There is no sign of good
recruitment . Considering that plaice ages 9-12 comprise the majority of commercial catches, a recovery of the
fishery Is unlikely before at least 10 years. Both the total and the spawning stock biomasses are far below any
previous estimate in the 15-year time series .

SUMMARY
Figs . 1 .13a - 1 .13d
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2.14. AMERICAN PLAICE In 3Ps
SUMMARY

Figs. 1 .14a - 1 .14f

Year- Année 1986 1987 1988 1989 1990 1991 1992 1993 Mlni MW Max ?

Referenoe bvel - Niveau de 5 5 5 5 4 4 3 3
référence MoDt

TAC - TPA WOt 5 5 5 5 4 4 4 3

Rep.catcdwm-Pdm déd . 5.1 5.3 4.4 4 4.82 4.42 2.32 .8 4.2 14.8
mm

Unreported catches
Prises non-déclarées

Esidiscards - Rejets est .

Tot catches - Prises Tot.

Totbicmtsa-Bbmaue Tot .

Sp.biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1960. 1992 .
2 Preliminary stati stics/Statistiques provisoires

Forecast for 1994 : In the short term, fisheries can expect a continued down-tum, with no Immediate
prospects for stock rebuilding.

Catches : The Canadian inshore catch in 1992 declined to the lowest value since 1985 . The catch by
Canadian offshore trawlers in 1992 was the lowest since 1983, at about half the 1990 and 1991 values .
The total 1992 catch was 2,300t, a 50% decrease compared with the average of the last 6 years .

Data and Assessment : The commercial catch per unit of effort decreased sharply In 1991 and 1992 to
the lowest levels observed . Research surveys biomass estimates were relatively stable around 30,OOOt in
1986-1988, the 1989 estimate was 17,000t and 4 of the 5 surveys since have estimated the biomass at
Iess than 7,000t . The two surveys conducted In 1993 gave biomasses less than 5,000t.

Fishing Mortality : Total mortality is likely very high in order to have caused such a rapid decrease in
abundance. Although recent catches have likely exceeded F..,, it is unlikely that reported catches are
solely responsible for the observed decline in abundance . Misreporting of catches and migration are
thought to be unlikely causes.

Recruitment: Recruitment is very low according to the surveys .

State of the Stock : Similar to other American plaice stocks in the Newfoundland and Labrador area, 3Ps
piaice has declined markedly since the mid-to-late 1980s and is now below any previously observed
value. The TAC of 3000t Is in the range of the total biomass estimate from the 1993 survey. If caught,
the TAC would result in a very high fishing mortality on a stock that Is at an extremely low level .

Environmental Factors : Oceanographic conditions In 1985 may have concentrated plaice, resulting in
higher catchabilities to the commercial fishery and to the surveys .

Multispecies Considerations :

Long-term Prospects : The prospects for rebuilding in the long term are unknown. Both the total and the
spawning stock biomasses are far below any previous estimate In the 15 years time series . There is no
sign of good recruitment .
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2.15. AMERICAN PLAICE In 4T
SUMMARY

Figs. 1 .15a - 1 .15b

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 W Med1 A4wc~

6ieference ievel/Niveau de 10 10 10 8 10 10 10 10
vifirenoe 'OOOt

TAC - TPA 000t 10 10 10 10 10 10 10 5

Rep .catches-Prts•s déd . 72 8 7 5.7 5.82 si 5.12 5.1 8.5 11. 8

"001

llnrepoRed catches
Prises rondiolarbes

Est .diacerds - Rejets est. 32 3. 3

Tot catches - Prises Tot. 8.2 8. 3

Totblomase-Biomasse Tot. 94 76 87 63 81 106 65 63 150 M8
(RV/NR) b00 t

Sp .biomass-Biomasse Rep.

Mean - F - Moyen

9 Catches/Prises : 1965-1992; Biom: 1970-1992 .
2 Prelim3nary statisdcs/Statistiques provisoire s

Forecast for 1994 : Quantitative forecast Is not possible, but landings are expected to remain stable or

decrease .

Catches : Past total catches are not known because of substantial discarding . Landings have

consistently been lower than the TAC except in 1979. Landings have decreased steadily since the mid-

1980s.

Data and Assessment: The results of a September groundfish survey are used as an index of

abundance . They have also been used to estimate total mortality trends, biomass trends and year-class

trends.

Fishing Mortality : Recent total mortality estimated from the survey is 0 .54. Assuming M=0 .20, this

irnpiies a fishing mortality of F=0 .34, between F0 .1 and twice F0.1 -

Recruitment : Recruitment appears to have decreased from 1972 to 1981 but has increased since,
although recent estimates are not precise .

State of the Stock: The stock Is currently much lower than in the mid-1970s . Recruitment appears to

have been increasing since 1982 .

Environmental Factors :

Muftispecies Considerations : Snow crab, lobster, herring and mackerel have been and probably still
are abundant in this area .

Long-term Prospects : Yield from this piaice resource could be Increased substantially if discarded
plaice were not caught and were allowed to grow until they reach an appropriate commercial size .
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216. AMERICAN PLAICE In 4V and In 4W
SUMMARY

Figs. 1 .16a - 1 .16c

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 MW Med ~ Max ~

Reference level/Niveau d e
référence

TAC - TPA New Management Unit / Nouvelle Unitb de Gestion I

Rep .catCTIBB-Prises d 6d . ,42.3 a2. 3

1OOOt

Unreported catches
Prime rxwt-d6clar6es

Est.discards • Rejets est .

Tot catches - Prises Tot .

Tot.biomass-Biomasse Tot .

Sp .bfomass-Biomasse Rep .

Mean - F - Moyen

1 For/Pou r
2 larior to 1991, species Identification is unreliable / Avant 1991, l'identification spécifique n'est pas fiable .
3 Preliminary statistics/Statistiques provisoire s

Forecast for 1994: Assuming that the exploitation rate remains stable, catches are expected to also
remain stable.

Catches : Landings data are not reliable because plaice are reported as unspecified flounder.

Data and Assessment: Estimates from summer and spring surveys are used as Indices of abundance .

Fishing Mortality:

Recruitment :

State of the Stock : The index of abundance from the summer research surveys has recently been
Increasing except in 1992 . The index from the spring surveys has been declining since 1990 .

Environmental Factors :

Multispecles Considerations :

Long-term Prospects :



32

2.17. AMERICAN PLAICE In 4X
SUMMARY

Figs . 1 .17a - 1 .17b

Yéar - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min 1 Med? U10

Refe re nce Ievel/Mveau d e
référence

TAC - TPA New Management Unit / Nouvelle Unité de Gesdo n

Rep .oslohes-Prises décl . 1 .0~'3
.~ 3

1®OW

flnreporbd catches
Prfs.e non-dbclaris s

Est .disoards - Rejets est.

Tot catches - Prises Tot.

Tot.bfomaswBiomasse Tot .

Sp.biomass-Biomasse Rep .

NAean - F - Moye n

For/Pour
a Prior to 1991, species Identification le unreliable / Avant 1991, l'identifi cation spécifique n'est pas fiable .

Preliminary statisdcs/Statistiques provisoires

Forecast for 1994 : Assuming that the exploitation rate remains stable, catches are also expected to
remain stable.

Catches : Landings data are not reliable because plaice were reported as unspecified flounder.

Data and Assessment: Estimates from summer and spring surveys are used as indices of abundance .

Fishing Mortality:

Recruitment :

State of the Stock : Abundance estimates from the summer surveys have Increased in the last two
years.

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :
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Year - Mn6e 1986 1987 1988 1989 1990 1991 1992 1993 W Med ~ Max~

Rsferenoe Ievel/Niveau de 8 4 4 4 4 4 4 4
rdiérenoe 'OOO t

TAC - TPA '000t 8 6 5 5 4 4 4 4

PMp.catchse-Priaee dbci . 3.9 4.5 4 .2 4.9 3.62 42 232 .9 4 24
mm

Unreported catches
Prises nonàéderées

Estdisca rds - Rejets esL

Tot catohes - Prises Tot.

Totbiomass-Biomasse Tot .

Sp .blomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1963-1992
2 Preliminary statistics/Statlstiques provisoire s

Forecast for 1994: No quantitative forecast possible .

Catches: Catches fluctuated between 3,000t and 4,500t from 1980 to 1991 . Catches in 1992 decreased
to 2,300t.

Data and Assessment: Commercial catch per unit of effort fluctuated widely in the late 1980s, reaching
very high values in 1986 and 1989, perhaps reflecting Increased concentrations of fish rather than higher
stock sizes. Biomass estimates from research surveys have decreased from about 40,000-45,000t In the
early 1980s, to about 2,500t in 1992 . The geographical distribution of witch In the surveys changed
suddenly in 1986 after the 1985 survey . The area of distribution has gradually decreased since. The
fishery in recent years has been prosecuted in depths deeper than those covered by the survey .

Fishing Mortality :

Recruitment : The decrease in biomass from the mid-1980s impiies that recruitment has been very small
to non-existent during that period .

State of the Stock : The stock is presently the lowest recorded. The biomass outside of the su rvey area
is not believed to be very high .

Environmental Factors : Harsh oceanographic conditions may have played a role in the decreased
abundance of witch .

Muttispecies Considerations :

2.18. Witch 2J , 3K, and In 3L
SUMMARY

Figs . 1 .18a - 1 .18c

Long-term Prospects : The prospects for rebuilding in the long term are unknown. Both the total and the
spawning stock biomasses are far below any previous estimate in the 15-year time series .
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2.19 . WITCH in 3Ps
SUMMARY

Figs . 1 .19a - 1 .19b

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 W Med ~ 6Aix ~

Frfenerme IevN/Niveau de 3 3Max 1 1 1 1 1 1
référence 13 M

TAC - TPA '000t 3 3 1 1 1 1 1 1

Fiep .catohes-Pdm déd . 1 .3 1 .3 .6 .9 1.dl 1.12 1.0? .4 1.0 4. 8

Untopo ;ted catches
Prha non-c 6daries

BSt.diaoards - Rejets M .

Tot catches - Prises Tot.

ToLblormass-Biomasse Tot .

1 Sp.blornass-&omasse Rep .

iNean - F - Moye n

~ For/Pour 1960- 1992
a Prelirninary statisGcs/Statistiques provisoires

Forecast for 1994 : A quantitative forecast Is not possible .

Catches : Catches have generally been about 1,000t since 1979 .

Data and Assessment : Biomass has been estimated by research surveys since 1976. Biomass
estimates were generally between 3,000t and 6,000t during the 1980s, with no Identifiable persistent
trend. Estimated biomass was about 2,000t in February 1993, but the 1993 April survey estimate
2ncreased to about 3,000t .

Fishing Mortality :

Recruitment :

State of the Stock : The state of the stock is uncertain. The 1993 survey estimates are within the range
of variability during the last 10-15 years.

Environmental Factors :

Multispecles Considerations:

Long-term Prospects : Long term prospects are uncertain . The 1993 fishery was considered highly
successful, however, it occurred on a very densely aggregated pre-spawning concentration and may not
be representative of stock abundance .
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Year- Mnbe 1986 1987 1988 1969 1990 1991 1992 1993 Min 1 Med 1 MaO

RNennoe Ievel/Kiveau de 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3. 5

riiirenoe MM

TAC - TPA 000t 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

Rsp.catchea-Prises décl . .7 .9 1.1 1.2 .62 Al .2 1 .5 5. 3

'o0o t

Unreport&d catches
Prfaea non -d6der6es

EsLdisoards - Rejets est.

Tot catches - Prises Tot .

Totblonmas-Bionmm Tot .

Sp.biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1960 to 1992
2 Prefiminary statistics/StaUstiques provisoire s

Forecast for 1994: A quantitative forecast i s not possible. However, based on the results of research

surveys and the commercial fishe ry, catches are expected to remain low, pa rt icula ry in 4R .

Catches : Catches have decreased steadily for the last three years . They have been lower than 1 000t

every year since 1983, except in 1988-89 .

Data and Assessment: Qualitative interpretation of the research survey results and of the commercial

fishery.

Fishing Mortality :

Recruitment :

State of the Stock : The abundance of this stock is thought to be low .

Environmental Factors :

Muftispectes Considerations :

Long-term Prospects : Catches since 1960 for this stock have averaged 1,800t . Given the current stock

size and age of recruitment, stock rebuilding is expected to be slow . The definition of the stock unit will
be studied to determine If catches in 4T, close to the stock unit, should be assigned to 4RS witch .

2.20. WITCH In 4RS
SUMMARY

Figs. 1 .20a - 1 .20c
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2.21. WITCH In 4V and in 4W
SUMMARY

Figs. 1 .21a - 1 .21 c

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min ~ 1AMd ~ MdO

Roferenos level/Niveau de
riKrenoe

TAC - TP61 New Management Unit / Nouvelle Unité de Ciestion

isiep.cxtches-Prises déol . 1 .32'3 1 .62•3

90ooi

Unreported catches
Prises non-d6clar6es

Eat.discards - Fiejsta est.

Tot . catches - Prises Tot.

ToLbiomass-Btamasse Tot .

Sp .bfomass-Biornasse Rep .

Mean - F - Moye n

9 For/Pour
2 Prior to 1991, species identification Is unreliable / Avant 1991, lidentification spécifique n'est pas fiable .
2 Preliminary statistics/Statistiques provisoire s

Forecast for 1994: Catches are expected to decrease as a result of declining abundance .

Catches: Landings have been decreasing. The species identification is more reliable because witch
command a higher price.

Data and Assessment : Estimates from a summer and a spring survey are used as indices of
abundance.

Fishing Mortality :

Recruitment:

State of the Stock : Summer survey abundance estimates Indicate stable biomasses at low values . The
spring survey estimates declined from 1987 to 1990 but have remained stable since .

Environmental Factors :

1Auitispecies Considerations :

Long-term Prospects :
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2.22. WITCH In 4X
SUMMARY

Ftgs . 1 .22a - 1 .22b

Year - Année 1986 1987 1988 1989 1990 1991 1992 1093 Mi n ! Medi Mao

Rebrenoe le.-el/Niveau de
référence

TAC - TPA New Management Unit Nouvelle Unit6 do Gestion

Flep.cxtohea-Priees déd . e2.3 j?. 3

V OO t

Unreported catches
Prises non-d6clar6es

6d.discards - Rejets est .

Tot . catches - Prises Tot .

Tot.biomass-Biomasse Tot .

Sp .biomass-Biomasse Rep .

Mean - F - Moyen

1 For/Pou r
2 Prior to 1991, species Identification is unreliable / Avant 1991, 19dentification spécifique n'est pas fiable.
3 Preliminary statistics/Statistiques provisoire s

Forecast for 1994 : Catches are expected to decrease as a resuft of declining abundance .

Catches : Landings have been decreasing. The species identification is more reliable because witch
command a higher price .

Data and Assessment : Estimates from a summer survey are used as Indices of abundance .

Fishing Mortality :

Recruitment :

State of the Stock: Increasing catches may be due to increased fishing effort as a result of the
Introduction of individuai quotas. Estimates of abundance from the surveys have been decreasing since
1984 .

Environmental Factors :

Multispecies Considerations :

Long-term Prospects :
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2.23. YELLOWTAIL In 4V and 4W
SUMMARY

Figs. 1 .23a - 1 .23b

Year - Annbe 1986 1987 1988 1989 1990 1991 1992 19 93 Mn ~ Med ~ lylax ~

FMferenoe bvel/P➢veau de
refbren9e

TAC - TPA New Management Unit / Nouvelle LMltd de Gestlo n

Rep .e atchee-Prises décl . 1 .32•3 1 .42• a

wOt

Unreponed catche s
Pdses non-déClarées

Eat .discards - Rejets sst .

Tot catches - Prises Tot.

Tot .blomass-Btomasse Tot.

Sp .biomass-Biomasse Rep .

Mean - F - Moyo n

1 For/Pou r
2 Prior to 9991, species Identification is unreliable / Avant 1991, [Identification spécifique n'est pas fiable.
3 Preiiminary statistics/Statistiques provisoire s

Forecast for 1994 : Landings are expected to remain stable or Increase slightly.

Catches : Landings data are not reliable because of problems with species identification and reporting .

Data and Assessment : Estimates from a summer and a spring survey are used as Indices of
abundance .

Fishing Mortality:

Recruitment :

State of the Stock : Estimates of abundance from the summer surveys have generally been stable with
perhaps an Increase recently . The estimates from the spring surveys have generally decreased since
1988 .

Environmental Factors :

MuRispecies Considerations :

Long-term Prospects:
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2.24. YELLOWTAIL In 4X
SUMMARY
Fig . 1 .24a

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 M'in ~ Med ? Max~

Reference Ievel/Niveau de
référence

TAC - TPA de (3sstlonNew Management Unit / Nouvelle Unit é

Rsp.cat*be&4his« dbol. 1Î-3

~OOO t

Unreportsd catches
Prises non-dèclar6es

Estdiscards - Rejets est.

Tot . os es - Prises Tot.

Tot.biomass-Biomasse Tot .

Sp .biomasa-&omasse Rep .

Mean - F - Moye n

1 For/Pou r
2 Prior to 1991, species identification i s unreliable / Avant 1991, l'identification spécifique n'est pas fiable.

3 Preiiminary statis tics/Stati stiques provisoire s

Forecast for 1994 : Catches are expected to remain stable at a low level .

Catches : Landings data are not reliable because of problems with species identification and reporting.

Data and Assessment : Estimates from summer surveys are used as Indices of abundance .

Fishing Mortality :

Recruitment :

State of the Stock : Based on the surveys, the stock appears stable at a low level, and perhaps slightly
Increasing .

Environmental Factors :

Muttispecies Considerations :

Long-term Prospects :
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2.25. ATLANTIC HALIBUT In 3N, 30, 313s, 4V, 4W, and In 4X
SUMMARY

Figs. 1 .25a - 1 .25d

Year- Mnbe 1986 1987 1988 1989 1990 1991 1992 1993 Mee Max)

Pleferenoe kvel/Niveau de - - 32 32 32 3 .2 3.2 32

rNbrsrroe bDOt

TAC . TpA = • • 3.2 3.2 32 3 .2 3.2 32

Rep .catches-P rises déd . 3 .3 2.6 2.3 1 .9 2.12 22 1 .32 1.1 1.9 4. D

90001

Unreported catche s
Prises non-ciédarée s

EsB.discards - Rejets est .

Toi . catches - Prises Tot .

Totblomass-Biomasse Tot .

ap .bIomass-E3io m asse Rep .

Mean - F - Moye n

9 For/Pour 9961-1992.
a Preiiminary statistlcs/Statistiques provisoires

Forecast for 1994 : The Atlantic halibut stock size appears to be decreasing and catches are expected

to continue to decline .

Catches : Catches have decreased more or less steadily from a maximum of 4,000t in 1985 to 1,331 In

1992 .

Data and Assessment : Landings, commercial catch rates and biomass estimates from research surveys
were used as indices of abundance . The landings suggest a decreasing stock size while the commercial
catch rates have decreased markedly since 1988 despite technological Improvements to fishing . The

blomass estimates from research surveys have increased from 1983 to 1989, but they have fluctuated
since, perhaps with a downward trend .

Fishing Mortality:

Recruttment :

State of the Stock: The stock Is decreasing based on declining commercial catch rates and landings .
The stock Is now less abundant than when the 3,20ot TAC was established .

Environmental Factors :

Multispecles Considerations :

Long-term Prospects :
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226. ATLANTIC IHALJBUT In 4R , 4S and In 4T
SUMMARY
Fig. 1 .26a

YOar- Mnbe 1986 1987 1988 1989 1990 1991 1992 1993 W Med~ AAax 1

Rrfenrros Nvel/Niveau de .3 .3 .3 .3 .3 .3
rNdrenoe WO t

TAC - TPA '000t - - .3 .3 .3 .3 .3 .3

Pap .artd►es-Prises déd . .3 .2 .3 .42 -f .22 .061 .189 .41 1
mm

Unreported oasohe s
Prises non< bdarbes

Est.disoards - Rejets est .

Tot. catches - Prises Tot

Tot .biomass-Bfomasse Tot .

Sp .biomass-Biomasse Rep .

Mean - F - Moye n

1 For/Pour 1979-1992
2 Preliminary stattstics/StaUstiques provisoires

Forecast for 1994 : It is not possible to make a quantitative forecast .

Catches : Catches have exceeded the TAC In 1990 and 1991 . The 1992 catches are substantially lower .

Data and Assessment : Biological update based on examination of landings data and limited information

on catch composition.

Fishing Mortality :

Recruitment :

State of the Stock: Landings increased from 1979 to 1990 although there was considerable interannual
variability but they have abruptly decreased since . This may Indicate lower stock abundance or may be
the result of lower fishing effort or lower availability of the halibut .

Environmental Factors :

Muttispecies Considerations :

Long-term Prospects :



42

2.27. GREENLAND HALIBUT in 4R, 4S and In 4T
SUMMARY

Figs. 1 .27a - 1 .27c

Year - Année 1986 1987 1988 1989 1990 1991 1992 19 93 W Med i Max?

Roferenoe bvef/Mveau de 5 4
rifdrenoe ' DOOt

TAC - TPA '0001 5 8.9 10.5 10.5 10.5 10.5 10.5 4

Rep.ot dws-Prisea d6ol. 6.5 11 8 5 2.42 2.32 3. ,ê .7 2.3 11

'OOOt

Unreported catches
prtsss nonàbclarbe

Estdisc mrds - Rejets est .

Tot catches - Prises Tot

Totbiornass-Biomasse Tot

Sp.biomass-Biomesse Rep.

Mean - F - Moye n

1 For/Pour 1970-199 2
2 Preliminary statistics/Stati stiques provisoire s

Forecast for 1994: Catches are expected to Increase as a result of increased fishing effort and perhaps

Increased abundance .

Catches : Catches have fluctuated as a result of fluctuations in recruitment . Catches increased in 1992

for the first time since 1987 .

Data and Assessment: Estimates from a summer research survey suggest that the biomass increased

sharply from 1990 to 1991 but only slightly In 1992 .

Fishing Mortality : The fishing mortality is not known precisely, but it is likely quite high .

Recruitment : It is too early to estimate recruiting year-classes with precision, but there are some
positive signs from the surveys and the shrimpers that recruitment may be increasing .

State of the Stock: The stock was quite low but may be increasing .

Environmental Factors :

1Auftispecles Considerations:

Long-term Prospects: Not known. Will depend on future recruitment. However sustained rebuiiding is

unlikely unless exploitation rates are decreased substantiaiiy.
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228. COD in 4Vn during May to December
SUMMARY

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 In. Med ~ Max .
1 1

Referenoe Ievel - Niveau de 10 6.1 7.5 7.5 7 .5 7.5-10 decrease 1 .8
r6Krenoe 'OOOt

TAC -TPA '0001 12 9 7.5 7 .5 7 .5 10 10 1 . 8

Rsp.oatohes-Priees décd. 12 10.5 9 7 .6 5.2? 4.62 4.32
'OOO t

Unroporisd catches
Prime non-d6dar6es

Eet.discards - Rejets est.

Tot catches - Prime Tot .

Totbiomass-Biomasse Tot.

Sp .btomase-Biomasse Rep .

Mean - F - Moyen

1 For/Pou r
2 Preliminary stattstlques/StaUstiques provisoire s

Forecast for 1994: No quantitative forecast possible.

Catches : Catches have decreased rapidly in the last five years, particularly in the fixed gear sector
which has been unable to catch its allocation in the past three years .

Data and Assessment : Stock mixing with neighboring stocks in this area precludes an analytical
assessment. Research vessel survey biomass estimates are available since 1970 . They are highly
variable because of stock mixing and small sample size . Information on fishing effort is available only for
a small portion of the fleets and is not considered a reliable index of stock size .

Fishing Mortality: Fishing mortality is not estimated precisely, but Is likely above Fo .1 .

Recruitment : The 1986 and 1987 year-classes are the only ones above average in the stock . More
recent year-classes do not appear strong.

State of the Stock: The longliner catches are very poor, and a major port ion of the landings are coming
from migrating 4T fish . The stock abundance is very low .

Environmental Factors : Declining abundance may have been exacerbated by cooling trends
experienced throughout this general area .

Multispecies Considerations :

Long-term Prospects : Rebuilding will be slow and may require a substantial reduction in exploitation
rate .
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229. REDFISH IN 2+3K
SUMMAR Y

Ysar -Ann6e 1986 1987 1988 1989 1990 1991 1992 1983 Un . Med. Ma x
Fiefere,rroe level - Niveau de 35 35 35 35 35 20 20 2D
«ronce

TAC - TPA 9000t 35 35 35 35 35 20 2dt 2dr 20t 32t 30
Rep.oatoh~ss - Prises 27 19 7 3 2.43 0.43 03 ~ 2? 13( ?did. 'OOOt

Unreported catches
Prises non -dbolar6ss

Est.disoards - Rejets
«IL.

ToLoatches - Prises Tot.

Totbiomass-t3iomasse Tot.

Sp.biomass-Biomasse
Rep .

Mean - FF . Moye n

9 Far 1974-1993/Pour 1974-1993
2Fcr 1960-1992/Pour 1960-1992
3Preliminary statistics/Statistiques provisoire s
41991-1993 TAC - multi-year management plan/1991-1993 TPA - le plan pluri-annue l

Foncast tor 1994: Atthough there Is no Information to precisely estimate fishing mortality or exploitation rate generated
by recent catches, It Is considered that catches in the order of the present TAC (20,000 t) would be very detrimental to the population If
achieved .

Cab :hes: Catches sinoe 1960 ranged from 9t to 130,000t . Between 1961 and 1977, catches averaged about 28,000t . In the early 1980s,
landings ranged from 14,000t to 18,000t and Increased to between 24,000t to 29,000t from 1984 to 1986 In response to improved marhs!s.
Since 1986, landings have drastically declined annually to the record low of about 9t in 1992 . These reductions have come about becau[e
of persistent complaints of external parasite infestation and a diversion of effort by the principal Canadian harvester to other fisheries
because of low catch rates.

Oft and /msessmerit The information Is not adequate for an analytical assessment . Standardized commercial CPUE shows high
variability between some years but Indicates a general decrease from 1984 to 1990 . Umited fishing effort has occurred ainoe 1990 .
Research vessel trawl surveys to 2J and 3K indicate declines in biomass In both divisions since the early 1980s. Trawlable biomass
estimates einoe 1989 are consistently low in 2J and 3K and Indicate that the population Is at a very low level compared to estimates from
the early 1980s.

FiehYp mobBty

ièau ftinent There has been no substantial recruitment since the year-classes of the early 1970s .

S ale of the Sfodc The stock i s at a low level due to poor recxuitment. The 1992 survey of Div. 2.J3K indicates trawlabls biomass to be a :an historically low level .

l8w1rorrnenW Faciorx

YvMF+Psofes oonafdeatia

Lone-Mrm Proepect~ The stock will continue to decline until good recruitment takes place, and prospects for the fishery will not improvc~
until 8-10 years after good recruitment occurs.
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2.30. Redfish in 30
SUMMARY

Year - Année 1986 1987 1988 1989 1990 1991 1992 1993 Min . Med . Max .

Flsferenoe Isvel - Niveau de 20 20 14 14 14 14 14 1 4
référence VU

TAC - TPA MODt 20 20 14 14 14 14, 1 4' 14, 1 e 181 21 A1

Rsp. catc hes-Prises 10 13 11 11 93 7.53 9.51 Î 13.Î 21 ?

dbd . MM

Unrepotted catches 11 13 .5 - 1 .9 0 .4 1 .5
Prises nonà6dardes
ut MM

Est discorde - ReJets
est.

Tot catches - Prise s
Tot.

Tot .biomass-Biomasse
Tot .

Sp.biomass-Biomasse
Rep .

Mean F - Moye n

1 For 1974-1993/Pour 1974-1993
2 For 1959-1992/Pour 1959-199 2
3 Preliminary statistlcs/Statistiques provisoire s
41991-1993 TAC - multi-year management plan/1991-1993 TPA - le plan pluri-annue l

Forscas! for 1994 : There Is no information upon which to base a forecast of this stock .

Catch= Catches since 1959 have ranged between 5,000t and 25,OOOt. From 1980 to 1986, an average about 11,000t was taken . In
1987, catches i ncxeased to 24,000t and remained at that level In 1988 . In 1989 catches declined to 11,000t and have been at this level ever

since . The increase in 1987 and 1988 was due to the activity of fleets that are not members of NAFO (primarily those of Panama) . Russia
and Cuba aooount for most of the catch . Canada has taken less than 300 t per year sinoe 1983.

pata and Asaesarnent : The information Is not adequate for an analytical assesament . Estimates of relative abundance from research
vessel surveys are associated with high variability and are not considered Indicative of population trends . Standardized commercial CPUE
shows much interannual variability before 1982. Since 1982 there has been a general decline In this index . The yearclasses of the early

1980s~are dominant in the fishery.

Fishirp morteitY

Rbcruitrnsnt Relative length distributions indicate a pulse of recruitment that oocurrsd in the spring 1991 survey at mode of 11-12cm

corresponding to the 1988-89 year-classes . These year-da sses oomprised 14% of the research catch numbers In the 1992 fall survey . The
magnitude of these yearclasses is unknown but should sta rt recruiting to the fishery by 1996.

8tals o( the Stock There Is no Information to determine stock size. The CPUE Index Is Indicati ng a general decline since 1982 and the
contribution expected from the 198"9 yearclasses is unknown . There Is no information to precisely esti mate fishing mortality or

exploitation rate generated by catches that have been in the range of 11,OOOt sinoe 1989 .

EinYnntneneal Factora:

Muld-species; CoraddeirMlorm'

Lanp-lertn Prospects: Redfish stocks are noted for recruitment occurring only periodically . This leads to wide fluctuations In stock

abundance . Given that the Incidence of strong year-classes is infrequent and that growth rates are very low, fishing mortalities on redfish
stocks must be maintained at low leveis .
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2.31 . REDFISH IN LAURENTIAN CHANNEL
MMARY

Year - Mnbe 1986 1987 1988 1989 1990 1991 1992 1 993 Min ~ Med ~ Max

Reference levei - veau de 25
r6f6mroe 'OOO t

TAC - TPA '000! - - - - 2? 25 25 25 25

&isp .catches-Prises 11 14 11 15 151 20 173 8 25 58
d6ol. '0004

Unreported catches
Prises non-d6cl ar 6es

EsLdiaoards - Rejeta
es8 .

ûoLcatohss - Prise s
Tot .

Tot .biomass-Btomasse
Tot .

Sp .biomass-Bslomasse
Rep .

Mean - F - Moye n

9 For 1960-1992 except TAC which Is only for 1992-93
alrtterim TAC advised for this revised management uni t
3Preiiminary statistics/Statistiques provisoires

Fancasi ior 1994: Catch rates will decline somewhat until recruitment of the 1984-85 yearclassea enters the fishery.

Catcfow Catches ranged from 8,100t (1984) to 58,OOOt (1971) . Catches were in the vicinity of 20,000 t from 1960-1988, Increased to an
average of 43,000t from 1969 to 1975 then declined steadily to the lowest on record in 1984 at 8,100t. Since 1984, iandinps Increased
steadily to 20,000t In 1991 . The 1992 catch was 17,000t .

Data and Asaessrnent The standardized catch rate series shows large increases in 1989 and again in 1990 followed by successive
decxeases in 1991 and 1992. These are considered too dynamic to reflect changes in abundance . Research vessel trawl surveys are not
oonsidered reflective of stock abundance . Production models using catch and standardized effort did not resuk In reliable parameter
estimateo .

Flidds MDFU K

Reondbnent Length frequencies from the 1993 February research survey in Div. 3139 show two modes, one at 14-15 om which
corresponds to the 1987-88 year -classes and arather at 21-23 cm which corresponds to the 198485 year-classes. B oth of time year-
classes have yet to reauft to the fishery . These pulses topether represented about one third of the nsearch catch .

81aM o( 1M i9lodc There Is no Information to determine esdmates of stock size in 1993 . The stock appears healthy with the good year-
classes of the early 1980s well represented in the fishery . The exploitable stock should also be augmented by the year -classes of 198445
and 1987-88 In the mid-1990s and again near the turn of the century. There is no information to precisely es timate fishing mortali ty or tte
exploitati on rate generated by catches that have been in the vicinity of 18,000 t for 1991 and 1992 .

Emirorrrnntal Faciors

1ANispeoies Qonsiddons:

Lorp4sr4n Proapecir. Redfish stocks are noted for recxuitrnent oocurrin8 only periodically . This leads to wide fluctuations In stock
abundance . Given that the Incidence of strong year-classes Is Infrequent and that growth rates are very low, fishing mortalities on redflsh
stocks must be maintained at low levels .



47

2.32. WHITE HAKE IN 4T
SUMMARY

Year- Mnbe 1986 1987 1988 1989 1990 1991 1992 1993 Min . Med . Max .

Fiderenoe level - Niveau de 12 5 .5 5 .5 N/A N/A N/A 5 .5

Kfirenoa

TAC - TPA '000t 12 9 .4 5 .5 5.5 5 .5 5 .5 5.5 5 .5 120 5S 5 .e

Rep,qtoh*ypri*o$ 5 6.4 3.9 5.3 4 .9? 4.12 14.01 3.e 6 .1`

dbd. 'OOOt

Unreported catches
Prim non-déclarbes

Estdiacards - Rejets
est.

Tot.catches - Prises
Tot.

Tot.biomass-Biomasse
Tot.

Sp .biomass-Biomass e
Rep .

Mean - F - Moye n

1 For/Pour 1982-1992
2Preliminary statistics/Statisiques provisoire s

Forecast for 1994 : The precautionary TAC of 5,500t appears to represent a high rate of exploitation . Fbwever, given the uncertainties

about stock definition, there Is no firm basis to suggest a modification of the 5,500t TAC.

Calcites: Since 1970, the average annuai catch of white hake has been 6,100t . During this time, catches have dedined from a maximum
In 1981 (14,039t) to a minimum In 1992 (3,547t), with the greatest decline occurring in the gilinet component The majority of the landings

(80%) are taken in the Northumberland Strait, off the western end of P .E .I . and between P .EI . and Cape Breton Island In July and August .

Data and Assessment An SPA assessment has not been conducted since 1989 due to the lack of a reliable Index of abundance and

because of concerns about stock definition within the 4T management unit .

Fishb :g tiAortality: An analysis of estimates of Instantaneous mortality rates from the 1992 research surveys, suggested that fishing

mortality has probably been high (approx . 1 .0) during the past several years .

perruttrnent Indications from the oommercial fishery and research vessel survey are that recruitment has not been above average .

Sàate of the Stodc The research survey data Indicates that reauitment has not been above average and that fishing mortality appears to

be high . Fewer old white hake were caught in 1990 and 1991, making this fishery even more dependent on a few age classes than In the

past . As a result, Mis fishery will be sensitive to annual fluctuations In recruitment . Research vessel estimates of population abundance

and biomass for 1990 and 1991 were below average for the period 1986-1991 . .

Esnvironrterttal Facoors:

Muk{-speoies Coroiderations; White hake are frequently caught by Inshore trawlers targeting winter flounder In the Northumberlan d

Stratt.

Lorp4errn Prospects: Catches from this resource have averaged 6,100t sinoe 1970 but have declined to a minimum of 3,547t In 1992 .

Indications are that recruitment has been below average since 1990 and that fishing mortality has been high . Recovery of this resource

will depend on the occurrence of favourable recruitment .
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Cod in 2J-3KL Abundance Indices

Fig . 1 .1d . RV Abundance - 21 (1000 )
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Cod in 2J-3KL Abundance Indices

Fig . 1 . .9e . RV Abundance -3K ('000 )
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Cod in 2JJKL Abundance Indices

Fig . 1 .1f. RV Abundance - 3L (' 000 )
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Fig . 1 ,,Jh . 81ofrAp tr+~s of oommrcW and non-oomn*rdal dwnwsal apsc~~ ~~W &ffln= 'WPM vwasel survey
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Cod in 3Ps

Fig . 1 .2a .

90,000

Total catches (t) and TACs (t)

80,000

70,000

60,000
50,000

40,000
Il .

30,000 I I n

20,000 I I

10,000 ~

O N * 10 Co O N f t0 Co O N V %D M O N <la {O {O fD g O N N f~ N 1, Co Co W CD R) Q1 Qf e01 cn m M 01 Qf Oi 01 O~ 01 Q1 01 Of m Qn Qf cn O+

0 Canada ❑ Others

Fig . 1 .2b .

50,000
45,000 ❑ Offshore

35,000
30, 000 ri n
25,00 0

20,000
15,000

40,000

hillimliliII111

~

/0,000

5,000
0 .

Cod in 3Ps

Fla 12c-

3 .00

2 .50

2.00

shore and Offshore Canadian Catches (t )

Mean Weight (kg)

SPA

atage 7

1 .50 1
O fV -r 0 m O N ♦ {D Co O N qf {O m O N qr
w {D 10 1D {O f'. h P f- N Co m Co Co Co Q1 01 01
1 01 O1 01 C+ 01 Q1 Q1 01 0 1 Q1 Q+ 01 01 01 p1 0+ 01

~ Inshore



Cod in 3Ps
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Cod in 3Pn-4RS

Fig . 1 .3a . Total catches (t) and TACS (t) .
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Cod in 3Pn-4RS
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Cod in 3Pn-4RS ADAPT 5
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Fig. 1,4 Cod - Irbrue : 3Pn-4RS
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Cod in 4T-Vn (.P.A. )

Fig. 1 .4a Total catches (t) and TACs (t) .
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Fig . 1 .4d . OT CPUE (t/hour)
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Cod In 4T-Vn (J .-A.)

F11¢ 1 .4J . Total Biomass (thousand t)
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Fig . 1 .41. Cod in 4T-4Vn(J .4A.) Projections
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Fig. I ~ .6d .
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Cod In 4VsW

Fig . 1 .59 . Fishinp mortality rates .
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Fig . 1 .51 . Cod - Morue: 4VsW Projections
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Fig . 1 .8 6. Cod In 4X
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Fig. 1 .6o .
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Haddock in 4TVW

Fig . 1 .Ba . Total catches (t) and TACS (t)
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Fig . I . .d¢ 4TYW haddock Re1atloaaNlp b otvw en norutbnent and ipawnlny stock blomass .
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Haddock in 4 X

Fig . 10 . 9a . Total catches (t) and TACs (t) .
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Haddock in 4X Abundance Indices 80

Fig . I '. .9d . CPUE .
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Haddock in 4X

Fig . I • .9g . RV (recruitment index) .
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Haddock in SZj, m

Fig . I - .10a .
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NOdock in iLj,m Abundance Indice s

Fig . I .10 c
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Pollock in 4VWX+ 5

Fig . 1 .11a. Total catches (t) and TACs (t )
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Fig . I .11c. RV (M/tow) - July
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Pollock in 4VWX+5 ADAPT

A . 1 .11f. Total dioniass (thousand t)

250

200

160 {

100 st "

2+

-5 0

FI ;. t .115. ipawninp Biomass (thousand t )

160

'940

120

900

s 0

6 0

20

4*

w~V 10 w w~ ~ ~ ~ ~• ~ ~ ~ ~~ ~ ~ .• ~ ~ ~ ~



89

Fla I .tth.

36000

30000

26000

20000 }

0 .0 0

16000

10000

5000

0

Pollock in 4WVX+SZ e

0 .20 0 .40 0 .60 0.8 0

GP G Ref. -- ---s 1 995

Projections

o Act .

C/P = Catch - prise s
Ref. = Refe re nce - Référence
B 1995 = AduM biomass ai beginning of 1995 - Biomasse adulte au début de 1995
Act .= Actual - Actue l

F1>iD?- 0.53

GuM Redf6h

Fig. 1 .12a . Total catches (t) and TACs (t)

Note: TACs given for 1976-1992 are for the ho.,r
management unit (4RST).



90

Fig. 1 .19b . CA3: RM OTB•OTM
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Plaice In 2+3K

Fig . 1 .13a. Total catches (t) and TACs (t )
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American Piaice in 8Ps Abundance Indice
s

Fig. 1 .14c . Mean Weipht (kg)
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Fig . 1 06a . Total catches (t) In 4VW
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Witch in 2.1-3KL Abundance Indices

Fig. 1 . 18c. RV Min. Biomass (t )
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Fig . 1 .21a . Total catches (t) in 4VW.
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pa 1 .Z6c. RV - 4VWX summsr (4Row )

0.70

0.60

Î0.5 0

0.40

0.30

0.20 ~

0 .10

0 .00

Ra 1 .2Fd .

0.160 -

0.140 ~

0.120

0 .100 -

-0 .08 0

0.060

0 .040 -

0 .02 0

0 .000 ~

w
44w

All aQe s

II

I I
;! 10 . 10

1

w w 1 E 3 3 3 Tn i
~ ~ ~ ~ • ~ ~ ~ ~ ~ ~

LL CPUE ( U1000 hooks )

=- a

I

Fig. 1 .Zda .
Atlantic Halibut in 4RS T

Total catches (t) and TACs (t)

4"

400

360

300

260

200

160

100

50

0

~ o N v ~o e
% w P

. ~ P. P.
C)

N w° w
a

~ ~ ~ ~ ~ ~ ~ ~ • ~

1 Others

Canada

- 0 TAC

°w

~- .
«

~S ~

ô
w w

~
I % I

102



Greeriand 1WMx1t in 4RST

Fig . 1 .27a . Total catches (t) and TACs (t)
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4. Descriptive narratives

4.1 . 2J3KL COD

SUMMARY

The northern cod stock continues to decline . The biomass Is probably at its lowest level In this century and
could be as low as 100,000 to 150,000t . This is lower than annual landings as recently as 1991 .

If the stock Is actually as low as recent surveys suggest, any catch may hinder its ability to rebuild . Because
most recent year-classes have been weak and because northern cod do not spawn until about age 7,
substantial recovery of the spawning biomass - the total weight of fish old enough to spawn - is unlikely
before the year 2000 at the earliest.

Recently less than 40% of the fish present at the beginning of each year are still there at the end of the year .
The fishery alone cannot account for this. A variety of other possible causes include harsh climatic
conditions, low food supply, predation by seals or competition with seals for food, and migration out of the
area .

The inshore'recreationai fishery'shouid be closely monitored and if possible reduced . Any offshore fishing
will diminish the spawning biomass . Recovery depends on these fish and on suitable survival conditions
for eggs, larvae, juveniles and adults . During the winter of 1992-1993, most of the remaining stock has
wintered on the Nose of the Bank, where foreign trawlers have been fishing .

ANALYSIS

Data from all available sources point to an ongoing decline . The annual groundfish trawl survey during the
Autumn, 1992, estimated 70% less fish than the year before. There were fewer fish in all three NAFO
Divisions (2J, 3K and 3L) than at any time since the surveys began .

Wide-ranging hydroacoustic (sounder) surveys since 1991 show a large and continuing decline in fish
density, especially this year (February 1993) . A tagging cruise in January, 1993, fishing the shelf edge from
Hamilton Bank to the Nose of the Bank at depths of between 150 and 600 meters, found no concentrations
of cod large enough to warrant tagging. In February, the only large concentrations the acoustic survey
could find were on the Nose of the Bank outside the normal survey area, in waters 930 meters deep .

There Is conflicting evidence on what has happened to this stock, and when the major decline took place .
At first, examination of both DFO's trawl and sounder surveys and the offshore fishery suggested an abrupt
decline in the first half of 1991 . Closer examination suggested that the decline may have been more gradual
beginning in NAFO Division 2J, off southern Labrador, In 1990 .

July 1993
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A variety of Indicators suggest that significant changes in the ocean have been underway since the late
1980s. For example, either the abundance of capeiin has dramatically decreased or Its distribution Is
completed changed since the autumn of 1990 . Cod have been In poorer condition since 1989, especialiy
In 2J . Northern cod have been moving south and moving deeper for several years . By autumn, 1992, more
than 80% of the bkomass was In NAFO Division 3L (compared to a historical average of about 30%) . The
sharp dedine In the spawning biomass reflects a loss both in the absolute numbers of fish and In the
average weight of tndividuais. Recently, for example, the average weights of fish aged 4-7 have been the
lowest since the early 1970s. The smaller size and the lower number of mature adults has several
Implications. Small females produce fewer eggs, so that a spawning population of smaller fish may be less
productive. Also, the spawning period may not last as long for younger fish . This could mean less chance
that a high number of eggs and larvae survive .

Changes in the abundance, distribution and condition of cod and other species appear to be related to a
cooling trend In the area through the 1980s . Too little Is known about the basic ecology of the northwest
Atlantic to be precise about causes and effects . Whatever the role ocean conditions have played in the
collapse, It Is clear they will determine the pace and perhaps even the possibility of ►ecovery. Stock
rebuilding will depend on the appearance of several strong year-classes and on their survival to maturity.
Ocean conditions heavily Influence the survival of cod eggs and larvae, and thereby the strength of each
year-class ►ecruited to the fishery as young fish grow up. The last abundant year-classes were born In 1986

and 1987. These were both preceded and followed by years of low survival, so that most of the biomass
now consists of fish aged six and seven .

Recent studies tend to confirm the existence of Inshore 'sub-stocks' of northern cod which winter In some
of the bays of the northeast coast . This raises the possibility that Inshore spawning may be more Important
to the overall strength of the stock than was previously believed . Annual groundfish surveys do not go close
to shore because of untrawlable bottom and therefore miss these fish, so their abundance Is unknown . The
severity of the effect of the recreational fishery on these Inshore fish Is also unknown .

The environment of northern cod continues to be colder than the long-term average . Near record low air
temperatures persisted over the adjoining coastal area throughout 1992 . Cold air and strong northwesteriy
winter winds led to earlier formation, wider extent and longer duration of sea Ice than normal . Near-bottom
water temperatures at Station 27 were slightly warmer than 1991, but continue the cool trend observed since
1983 . Similarly, the extent of the Cold Intermediate Layer, a body of water with temperature less than N
C, was lower than 1991 but larger than the long-term average . Bottom temperatures throughout the 2J3KL
area, measured in the fall groundfish survey, were below the 10-year average In 1992 .

ASSESSMENT

The population model used by fisheries scientists wortdwide, as applied to northern cod, assumes that about
18% of the fish die each year of natural causes. Scientists know that the actual rate of natural mortality will
vary from time to time, but the stock assessments which use this assumption have been satisfactory until
recently. However the recent decline of northern cod has been too extreme to be explained by fishing
alone. Scientists believe it is no longer appropriate to assume a constant natural mortality of 18% for recent
years, but they are unable to determine a more appropriate number, so they have not used the model to
estimate the current size of the stock .
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Results of the latest groundfish survey, which is normally just one Ingredient of the assessment process,

suggest that the biomass could be as low as 100,000 to 150,000t .

BACKGROUND

Landings from the northern cod stock since 1959 have ranged between a high of 810,000t in 1968 and a

low of 44,p00t In 1992.

In June, 1991, CAFSAC believed that the stock was still recovering from Its low in the early 70's, and advised

that a proposed TAC of 185,000t would allow for continued growth . However, the poor commercial fishery

that year, followed by much lower than expected results In the 1991 groundfish survey, led to a

reassessment in January, 1992 . With all indicators pointing steeply down, scientists recommended that the

catch in the first half of the year be cut In hall from the year before, to about 25,000 tons .

In the formal assessment that followed, both CAFSAC and NAFO calculated that the total biomass and the
spawning biomass were at or near the lowest levels ever observed . CAFSAC recommended that the catch

be heid as low as possible . The cod moratorium was put In place in July 1992 .

Total catches In 1992, before and after the moratorium, were about 44,OOOt . The reported Canadian catch

was 23,796 tons ; France reported landings of 583 tons ; Canadian surveillance estimates of foreign landings

of cod on the Nose of the Bank were 14,300 tons ; the 'recreational fishery" took an estimated 5,000t,

additional to that 5,000t included In the reported catch .

July 1993



GROUNDFISH STOCK STATUSREPORT 108

4.2. 3Ps COD

SUMMARY

This stock has been in decline since the late 1980s . The rate of decline should slow as the relatively strong
1987 and 1989 year-classes continue to grow. Although the 1993 TAC of 20,000t represents a considerable
reduction from catches in previous years, it may still produce an exploitation rate higher than F0.1 . Stock
growth will require both reduced fishing effort and higher recruitment .

ANALYSI S

Problems En getting consistent information often hinders the estimation of the abundance for many stocks .
Reliable estimates require a stream of comparable data collected under similar circumstances year after
year.

The stock assessment therefore relies on bottom trawl research vessel surveys conducted by Canada since
1972 and by France since 1978. The French discontinued their survey after 1992 . It is important to stress
that estimates based on trawl surveys alone represent the "minimum trawlable biomass', not the total stock .
In 3Ps, an unknown portion of the stock Is out of the survey's reach; but this Is assumed to be fairiy
constans from one year to the next, so that surveys should indicate trends in the stock .

The trend was increasing in the mid-1980s, and Canadian surveys suggested a minimum trawlable biomass
of 85,000t in 1988 . This was followed by a decline, then two slight Increases, then a large decline in 1992.
The estimate for that year was only about 16,000t . The validity of the 1992 survey results that led to this
estimate was uncertain ; evidence from the commercial fishery suggested that an unusual number of cod
may have moved to deeper water outside the survey area . To determine the magnitute of this problem, the
stock was surveyed twice in 1993 ; in February and again in April, when more of the fish should be up on
the bank within normal depths .

However, the 1993 survey results showed a continued decline . The February survey generated a minimum
trawlable biomass estimate of 12,000t . The April estimate was even worse: only 7,800 tons .

The Canadian catch is taken chiefly by fixed gear fisheries . An adequate time series of catch and effort data
from this gear sector is not available. Although catch and effort Information are available from the Canadian
and the French otter trawl fisheries, their interpretation has been difficult . French catch rate data may have
been Influenced by leaming over time: as trawler skippers become more familiar with an area, increased
fishing success does not necessarily Indicâte increased fish abundance . The French catch rate may also
have been influenced by large changes in catches from one year to the next and by restrictions on where
the vessels could fish. The age composition of the Canadian catch rates changed considerably more from
year to year than would have been expected . These problems prevent using the catch rate Information In
the assessment.
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ASSESSMEN T

The stock assessment, however, uses commercial catch data, in particular the weight and number of fish
of each age, to create a numerical model of the stock . In effect, the process tries to answer the question :
how many fish at each age must have been out there, at the start of the season, to have yielded these
results? This modelling process has to make some assumptions about the growth rate and about how many
fish die of natural causes . The model normally Improves over time, because each year's catch data adds
new information and shows up errors in earlier calculations. Normally, too, the model agrees with the trends
which show up in trawl surveys, so that estimates of the total biomass can be made with some confidence.

In the case of 3Ps cod, catch at age from the commercial fisheries and indices of abundance from the
research surveys were used in the assessments . The results are not very precise, perhaps because of
changes in fish distribution of the 3Ps, 3Pn4RS and 3N0 stocks . However, they Indicate general trends, with
the population declining since the mid 1980s and being presently the lowest or near the lowest observed .

BACKGROUND

Cod landings from 3Ps ranged between 84,000 and 27,000t in the 20 years prior to 1979 . Prior to 1978, the
French catch was very low and was mostly landed by inshore boats from St . Pierre and Miquelon . Between
1960 and 1976, trawlers from other countries, chiefly Spainl, fished heavily in 3Ps . By 1966 they were taking
nearly as much as Canada. Altogether, the various fleets were taking from 40% to 90% of the spawning-age
fish each year. The stock could not replenish these losses, so that landings declined until the late 1970s .

Fishing pressure eased after 1976, when the foreign fishery for cod ended in the area . Both the biomass
and the landings began to recover . However Canadian landings, taken mostly by the inshore sector,
remained very close to the 30-year average, so that France reaped most of the benefit of the stock recovery .
Before the boundary decision, France took about 35% of the total catch, compared to less than 10% prior
to the withdrawal of the foreign fishery . Up until 1977, inshore boats took most of the French catch . Since
then trawlers have taken most of France's share . Trawlers from metropolitan France were prominent in the
3Ps fishery in the 1980s, especially after they were barred from the Gulf . However the metropolitan French
trawlers have not fished in 3Ps since 1989. Trawlers from St . Pierre and Miquelon now land nearly all the
French catch .

In the Canadian fishery, longlines take the largest portion of the catch, followed by gillnets, traps and
handlines.
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4.3. COD IN 312n and 4R S

SUMMARY

This stock may be at Its lowest level in 20 years . The only reasonably large year-classes In the population
were bom in 1986 and 1987 . These years were preceded and followed by years of poor recruitment . The
spawning biomass of about 29,000t In 1992 Is the lowest since 1974 . Significant rebuilding will depend on
future growth and recruftment .

TACs have been set at levels designed to achieve an exploitation rate of Fo., , which is equivalent to catching
about 18-20% of the biomass each year. However, similar to several other cod stocks, actual fishing
mortality has been roughly double that rate, for reasons which are not clear.

ANALYSIS

This stock has in the past produced average landings of about 80,000t a year . Actual landings have varied
between a high of 106,000t in 1983 and a low of 29,000 last year . Most of the fish in last year's catch were
five-year-o9ds from the 1987 year-class .

The number of older fish in last year's catch was the lowest since 1974 . The average weight of fish at each
age was also the lowest since 1974. Low numbers, poor growth and poor recruitment mean that rebuilding
the stock to the point where it can once again yield landings of 80,000t will be slow .

in the 20 years prior to 1990, year-classes ranged between 43 and 196 million fish . However, the average
in the latter half of that period has been markedly lower, except for an estimated 140 million in 1987 . Year-
dasses since then are thought to have been weak .

Enforcement problems have complicated the management of this resource in the past . These may have
been eased recently by increased observer coverage and more stringent efforts to reduce the catch of small
ffsh.

in recent years this stock has been surveyed in winter and summer. The winter survey, by the chartered
research trawler Gadus Atlantica, occurs at a time when fish are migrating . This may affect our
understanding of the distribution of these fish, but should not affect the biomass estimates If all the fish
remain within the area surveyed . However, some northern Gulf cod may migrate into 3Ps in winter . Further
studies are looking into this .

Since 1991, a summer shrimp/redfish survey in 4RST has been expanded into the shallower waters used
by cod at this season. Because the winter survey by the Gadus may be discontinued after 1994, the
usefulness of the results of the summer surveys as Indicator of cod abundance will be assessed . Two new
measures of fish abundance could compensate for the loss of the winter survey . One is an index fisherman
program begun in 1990, which monitors the fishing success of selected individuai inshore fishermen as an
indication of stock abundance . Another will monitor the catch rates of selected mobile gear vessels .
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ASSESSMENT

The number of fish aged three and over In this stock reached a low of 200 million in 1988 . It Increased
slightly by 1990 and has been largely unchanged since then . As mentioned earlier, the stock now consists
chiefly of fish spawned In 1986 and 1987, with poor recruitment from older and younger year-classes . A
rough estimate of the 1990 year-dass Is 100 million individuais, which would be about equal to the long-term
average. It is Important to note that this year-class was prominent in the 1991 summer survey, but not in
the same survey the following year. It could therefore be less abundant than 100 million Individuals as
presently estimated .

The spawning biomass, estimated at 29,000t in 1992, is the lowest since 1974.
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4.4. COD IN 4T & 4Vn (January to April )

SUMMARY

This stock has been dedining since the mid 1980s and it Is currently at Its lowest level since about 1950.
Further analysis and revised catch data suggest that the abundance In 1991 was at least 30% lower than
was estimated last year. Fishing mortaiPty - the proportion of the stock which is caught each year -
appears to have nearly doubled since 1989. Although fish growth has improved slightly over the last few
years, weights-at-age are still lower than those of the 1970s. Recruitment - the survival of young fish to a
catchable age - has declined since the early 1980s .

ANALYSIS

When growth rates and recruitment are average, this stock should be able to produce landings of about
50,000t a year . Catches between 1950 and 1992 have varied between 104,000 and 22,000t, with an average
of 56,000 tons .

The catch In 1991 fell to 47,000, and declined further to about 39,000 last year of which about 4,400 were
taken outside of the stock area, primarily in 4Vsb . This was about 4,000t below the TAC . Fixed gear
fishermen account for this shortfall . Their landings (3,742 tons) were the lowest since at least 1965 . The

otter trawlers were able to catch most of their allocation, despite several closures when the weight of fish
less than 41 cm in the catch exceeded 15% of the total catch . Estimates of discards were in the range of

10-1996, as in 1991 .

Most fishermen believe the stock is down considerably from the mid-1980s . Catch rates have declined, but
not as steeply as they might have without improvements to fishing technology .

More than 30% of the fish caught in 1992 were five-year-olds. It appears that fish of this age were
successfully targeted by the fishery in 1992. Fish from the large 1979 and 1980 year-classes, which had
supported the fishery in the mid-80's, were not abundant in this year's landings. The average weight of
mature fish at various ages was higher last year than in 1991, but still much lower than during the 1970s .

The research vessel Alfred Needler replaced the Lady Hammond for the abundance survey on this stock .
Comparative fishing experiments held before the changeover allowed to adjust the Needler's catch rate data
to make R comparable with the Lady Hammond data from earlier years . Survey estimates, based on
numbers of fish per tow, have been declining since about 1986 . Four and five-year-old fish were the most
abundant En the 1992 survey despite being at the lowest levels observed for these ages since 1977. The
survey found a distinct tendency for fish aged three and four to occupy shallower waters than the fish aged
five and older. This pattern has been seen before in periods of low abundance .

ASSESSMENT

To calculate the abundance of this stock, the assessment depends chiefly on two sources of data : the catch
rates In commercial otter trawis and the numbers of fish per tow in the research surveys . The data from
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each of these sources Is analyzed using a variety of population modelling techniques, and bkxnass is
estimated based on which of these seems most consistent with the others, and with trends In the
commercial fishery .

AM analyses Indicated that the stock had been dedining since the mid-1980s and was currently about the
lowest since 1950 .

Recruitment in recent years has been well below average . The 1987 year-class is now estimated at about
63 million fish, well below the long-tenn average of 87 million fish of this age . Changes In the ocean dimate
may have Influenced the survival of young fish in recent years . Population bkxnass and abundance have
been declining since the mid 1 980s, and the spawning stock biomass Is at about the lowest level in 20 years .

Since recent year-classes have been weak, biomass Is not likely to recover significantly until recruitment
Improves.
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4.5. COD IN 4VsW

SUMMARY

The spawning stock and the fishable biomass are at the lowest levels since 1970. More than 60% of the fish
are dying each year from fishing and natural mortality . Nearly all the fish remaining are at or under the legal
size. As the stock has declined, fish have concentrated in a smaller area, which could have made them
more vulnerable to fishing .

The requirement that fishing be stopped when more than 15% of fish landed are below the legal size has
severely curtaiied the fishery In 1993 . If the 1993 TAC of 11,000t Is taken, the spawning stock biomass will
continue to decline . At such low biomass and given the recent poor survivorship of juveniies, any recovery
will be slow.

ANALYSIS

Catches from this stock ranged between 40,000 and 80,000t from 1958 to 1974, then fell to a low of 10,OOOt
in 1977. Catches climbed quickly back to 50,000t after Canada took over jurisdiction . However, quotas and
landings have fallen since then . The catch was down to 29,800 in 1992 . As of the end of May, the 1993
catch was only 500t, compared to about 15,000t by this date in previous years .

Before 1980, Division 4W and Subdivision 4Vs each contributed about half the catch from this stock. Over
the next eight years, the proportion caught in 4Vs climbed to 87% . The balance has begun shifting back
since then. Roughly 70% of the catch is taken by otter trawls, 25% by longline and the remainder by seines
and giiinets . Some fishermen complained of the difficulty of finding legal-sized fish in 1992 . There were
reports of many tons being discarded in order that a few might be landed .

Fishing effort has become more concentrated in recent years with an apparent contraction in the distribution
of the stock . As well, there has been seasonal shift due to the disappearance of the the spring fishery on
spawning aggregations in 4W . Trawler catch rates may not be a reliable index of fish abundance when fish
are more concentrated, so population estimates do not use this data .

ASSESSMENT

Research surveys of this stock are conducted in March and July . They show Increasing abundance in the
late 1970s, some fluctuations In abundance in the early 1980s and a decline since then . The survey in
March, 1992, showed the lowest number on record . This may be extreme, given that the next two surveys,
In July and the following March, were somewhat higher .

The surveys indicate that the year-classes bom in 1986 and 1987, especially the latter, are the largest In
recent years, however they are still lower than the long term average . The 1987 year-ciass has made up
more than 45% of the number of fish in the surveys conducted since these fish grew big enough to catch.
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The most recent calculation of stock size indicates that the spawning biomass Is extremely low, comparable
to levels In the mid 1970s when the stock was severely depleted . In recent years, recruitment - the number
of fish surviving to a catchable size - has declined well below the tong-term average . The 1987 year-class,
for example, while the largest for some time, Is a little more than two-thirds of the long-term average .

The 1992 summer survey has shown a high percentage of small fish indicating a low fishable bkomass . The
March, 1993, survey found few cod above the legal size . Catch data from the commercial fishery confirm
this . These signs all suggest a resource depleted to the point where even the lower catches of recent years
are taking more out of the stock than natural growth can put back .

POSSIBLE CAUSES

There are several possible causes of this rapid decline .

The first Is that the stock may have reached a state where the efficiency of fishing increases substantially .
For example, If a smaller stock gathers more densely in a smaller area, the same level of fishing effort would
remove a higher proportion of the fish. The remainder would occupy an even smaller area, and be that
much more vulnerable to fishing . Similarly, as the average size of fish declined, it would take more fish to
make the same tonnage and this again would mean a higher percentage rate of mortality . Interactions
between various factors, such as temperature, prey or predator distribution, could magnify these effects .

Recruitment has been low from 1985 to at least 1989, even though the spawning biomass in that period was
fairly high. The apparent disappearance of spring spawning may be a cause of this low recruitment, or it
could be a symptom of some other cause . In any case, low recruitment at a time of high spawning biomass
suggests a very poor survival rate for cod in their first three years of life . Now that the spawning biomass
is extremely low, continued poor survival of the young would make it hard for the stock to recover .

There is much evidence that oceanographic conditions have changed on the eastern Scotian Shelf since
1985. Water temperatures near the bottom have been unusually cold, especially in 4V. Capelin, a cold
water species, has been more abundant In the area since the mid-1980s . Nonetheless, more analysis is
required before the link between fish production and ocean climate can be verified .

Based on the number of grey seal pups born on Sable Island in 1990, the age 1+ population was about
61,900 in that year. Numerous studies of the grey seal diet, based chiefly on the contents of stomachs,
show the seals eat herring, cod, mackerel, sand lance and silver hake. Most fish eaten are from 15 -35 cm
long, which in the case of cod would mean fish 1 -3 years old . There are still many uncertainties about what
foods grey seals prefer, how much they need and where they are at different seasons . This makes it difficult
to calculate confidently their impact on 4VsW cod at this time . A full evaluation is planned for later this year .
Survey data on the abundance of cod at different ages show that more fish are dying as they approach the
legal size. This suggests that overfishing and discarding may have more effect than seals, because seals
are eating fish substantially smaller than the legal size .
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4.6. COD IN 4X

SUMMARY

Biomass estimates based on survey results Indicate this stock Is down by about 10% from 1992 and has
been declining rapidly since 1990 . The stock Is now at or near the historic low . The decline has not been
as critical as In other cod stocks farther north, but a lower rate of exploitation would allow rebuilding,
producing higher catch rates and higher yields in future years .

Catches have fluctuated Irregularly over the years, with a general downward trend . The fishery is taking
young cod as they reach legal size . This has two negative effects. First, taking fish when they are small
provides a lower yield than capturing some of the same fish a few years later . Second, a fishery dependent
on young fish is vulnerable to fluctuations in 'recruftment° - the survival of fish to a catchable size . This is
Inherentiy unstable .

ANALYSIS

Landings from this stock have averaged about 20,000t since 1960, with peaks in 1968, 1982 and 1991 . The
catch in 1992 was 26,000t and equal to the TAC, which was set at that level for 1991-93. This is higher than
reported catches In the late 1980s, but the earlier numbers may be less reliable .

Fish hatched in 1987 and in 1989 were prominent In both the otter trawl and Iongline catches In 1992 . Fish
from the 1985 year-class, which had been Important in previous years, were greatly reduced by last year.
Trawl surveys In recent years also found the 1985 and 1987 year-classes to be stronger than most . The
surveys Indicate a stock decline of about 10% by weight and 25% by numbers between 1991 and 1992.
However, these results are not 100% certain because the survey cannot cover nearshore areas due to rough
bottoms and the fraction of the population being close to shore may vary from year to year.

The survey has not been a reliable Indicator of the abundance of young fish, which tend to be more
common near shore .

Catch rate data from 139 commercial vessels show an increase from 1987 to 1989 and a decline thereafter
with a marked increase in fishing effort between 1990 and 1992 . Commercial catch rate data have not been
used in the population model to calculate stock abundance, because of suspected misreporting and under-
reporting In past years .

ASSESSMENT

The assessment of cod in 4X has Involved the use of two statistical models of the population . With these,
using the trends from the trawl surveys, and the catch data from the fishery, the abundance of fish at each
age and the proportion taken by the fishery was estimated. Over time, as new catch and survey information
Is added to the model each year, this technique can build a fairly dear picture of the abundance of each
year-dass. However, the models provide a dearer view of the past than of the present or future .
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With some stocks, this modelling approach suffers from a strong'retrospecüve pattern'. For reasons which
are not dear, estimates of the abundance of some year-classes have to be lowered as new data becomes
available. Despite these limitations, the modelling techniques used in cod stock assessment are considered
the best available . In the case of cod in 4X, the retrospective pattern seems to apply only to the younger
year-classes and is not as severe as in other stocks . These, however, now make up most of the stock.

The results of the two models used were essentially the same. They indtcate that the 1985 and 1987 year-
classes were among the strongest since 1970. Apart from these two years, recruitment has been lower than
average during the 1980s . The biornass has dedined rapidly from a peak in 1990. it is worth noting that the
peak in the early 1980s, sustained by stronger recruitment, lasted longer than the peak in 1990 . The latter
depended almost entirely on the 1985 and 1987 year-classes, and dropped as these were fished down .

The assessment has assumed average recruitment between 1990 and 1993 . However, If these incoming
year-classes continue the trend of lower recruitment, the future of this stock could be worse than the model
tndicates .

If the 1993 TAC of 26,OOOt is fully taken, the total biomass will decline from an estimated 68,000t in January
1993 to 47,000t the following year. If the TAC of 26,OOOt in 1993 is taken . Fo., catches in 1994 would be
about 7,OOOt. A 1993 catch of 18,000t would be roughly similar to the fishing pressure on the stock In recent
years, and would leave a biomass of about 55,000t next year.

The biomass has fluctuated between 50,000 and 80,000t since 1970 and is currently at about its lowest level .
Lower quotas would distribute the available yield over more years, give higher catch rates, and maintain a
larger spawning biomass over the long term .
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4.7. COD ON GEORGE'S BANK (5Zj and 5Zm)

SUMMARY

Only an immediate and substantial cut In the harvest of this stock can slow the decline it has experlenced
in recent years. Because the fish are caught on both sides of the boundary between Canada and the U .S .,
this will require consistent management between the two countries.

The fishery is now highly dependent on young fish, and therefore subject to fluctuations in abundance .
Sustained catches on the level of 1991 and 1992 would remove more fish than natural growth can replenish .
Because these are fast-growing fish, spawning as young as age three, a few years of good recruitment and
lower catches could built the stock back quickly.

ANALYSIS

Cod landings from this area between 1978 and 1992 peaked at 26,000t in 1982, averaged about 15,OOOt
between 1983 and 1987, then Increased to 20,000t in 1988 . Landings have fallen since then, to about 17,000

In 1992 . Canada takes about 65% of the total . Historically, the Canadian fishery in this area has been
dominated by otter trawlers but in recent years longlines and gilinets have taken nearly half the Canadian
share .

Because these cod grow quickly, fish as young as two years old are above the legal minimum and are taken
in the fishery. On 1992, 42% of the fish in the commercial catch were two-year-olds, hatched in 1990 . This
was the highest catch of fish this young since 1987, when the strong 1985 year-class was entering the
fishery. This year, small Canadian draggers were allowed to begin fishing in January . Roughly half their

catch was from the 1990 year-class. However, a substantial portion of the catch was larger, spawning fish .
Study of catch and effort of the Canadian trawler fleet show catch rates In decline and effort Increasing,
except for 1992, when the Introduction of individual boat quotas may have altered the picture .

Both Canada and the U .S. carry out trawl surveys of this stock, Canada in the spring and the U .S . In spring

and fall . Average catch per tow in the Canadian surveys declined sharply in 1991 and 1992 . U.S. survey
catches 6n the same period have been the lowest on record . The trawl surveys confirm a strong, persistent
pattern of migration back and forth across the international boundary . Fish younger than age four seem
to migrate more than the older cod in this stock. Generally speaking, the fish move Into the Canadian zone
for the spring and summer, and out of the zone in the autumn and winter . However, the number found in
either zone can vary considerably from one year to the next . For example, the proportion found in the
Canadian zone in spring and summer has ranged between 20 and 100% . This wide variability complicates
the calculations of biomass and estimates of the impact of various levels of fishing effort by the Canadian
fleet.

ASSESSMENT

The abundance estimates for this stock have an unusually wide margin of error . However, while the biomass

estimate for any one year is quite imprecise, the trend is dear ; the stock has suffered a large decline . The

total biomass and the spawning stock biomass are at the lowest level in years . Fishing mortality - the
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proportion of the stock taken each year in the fishery - has been rising almost continuously since at least
1986 .

The research surveys Indicate that the 1991 and 1992 year-classes were well below average, so that fish
hatched in 1990 will account for a large share of the landings in 1993 . About half of these fish will still be

Immature.

The low biomass, high mortality and poor recruitment are cause for serious concern . The fishery, especially

the mobile gear sector, Is very dependent on young fish . Catching them so young means a low yield from

the resource and a considerable sacrifice of the spawning biomass .

Because so much of this resource migrates Into U .S. waters, restrictions to the Canadian catch alone will
not reverse the decline . Canada and the U .S. may have to apply consistent management to rebuiid this
stock on a sustained basis.
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4.8. HADDOCK IN 4TVW

SUMMARY

This stock has been heavily exploited, the spawning biomass Is low and year-classes since 1988 have been
weak. Rebuilding the spawning biomass depends on the 1988 year-class, which now makes up the bulk
of the stock . Continued fishing at the current level will greatly diminish the contribution these fish can make
to stock recovery.

THE FISHERY

Landings averaged 26,500t a year from 1950 to 1969, fell to an average of 5,000t during the 1970s, and have
ranged between 6,000 and 20,000t since then . The catch in 1992 was about 6,000t.

By 1987, after several years of low recruitment, the fishery was dependent on only two year-classes of

haddock. This, and a low spawning biomass, led to measures to restrict the fishery to a 5% bycatch . The
following year this was raised to 15%, a limit that remained in force through 1990 . In 1992, the management
approach changed to a combination of by-catch restrictions and trip limits .

Fishing In the haddock nursery area in 4W, mainly Emerald and Western Banks, was dosed to mobile gear
in 1987. However, fixed gear vessels have been allowed a directed haddock fishery in that area until this
year. Until 1984, trawlers fishing in Division 4W took most of the catch from this stock. That year 4W was
dosed to trawlers from May to December, to protect the large year-classes of the early 1980s . The trawler
fishery shifted to 4Vs, which was soon producing about half the haddock landings from this stock. Since
1990, however, landings from 4Vs have fallen to 780t . Meanwhile, the fixed gear fishery in 4W enjoyed a

five-fold increase in landings after 1987 . By 1991, trawler landings were down to only about 35% of total

landings, while longlines took 63% . The longline catch in 1992 was the highest ever, at 3,494t . The trawler
catch tripled that year, to 1,324t, with most of it coming from 4W in areas adjacent to the dosed zone . The
average size of fish was small, dominated by the 1988 year-class.

~nshore landings of haddock in 4W have declined steadily for 15-25 years, and more steeply In recent years .
Inshore fishers also report changes in the migration of 'inshore haddock . They describe these fish as
different from offshore haddock in their colour, shape, taste and size .

DATA

Over the past year, questions have come up about the accuracy of methods currently used for aging
haddock. The effect of the error would be to underestimate the age of older fish . The severity of this

problem, If It exists at all, is still under study.

Regulation of the haddock fishery by trip limits and by-catch restrictions makes it difficult to use commercial
catch rates as a measure of fish abundance. In the scientific surveys, however, catches increased In the

late 1970s and early 1980s . In the summer surveys, catch rates have risen after 1987, due to the large 1988

year-class. Most of the survey catch comes from 4W . There has been very little haddock In 4Vn since the
large year-classes of the early 1980s. Catches in 4T and 4Vs have been negligible . Exceptionally cold wate r
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may explain the absence of haddock In Division 4V; these fish avoid waters below 4 C. Average bottom
temperatures In 4V have been below 2 .5 C over the past four years . Bottom temperatures in 4W have
declined as well, but not as severely ; the average in July has remained above 5 C .

A comparison of the last spring and summer surveys In 4W shows very fitde difference In the size of fish in
the 1988 year-class between July and the foiiowing March . This could mean either poor growth or a high
mortality among the fish which had grown to a catchable size . Recent surveys also show the presence of
haddock in the 18.5 cm range . It Is not dear whether these were fast-growing one-year-oids or slow-
growing two-year-olds .

ASSESSMENT

Analysis of commercial catch and survey data shows that the fishery has been taking a high proportion of
larger fish (46.5 to 60 .5 cm). This probably reflects both low numbers of large fish and the displacement
of the trawler fleet from the dosed area. Estimates of fishing mortality on the smaller fish show three distinct
periods. The peak was from 1970 to 1976, before the 200-mile limit, when foreign vessels fished with small
mesh gear on the Scotian Shelf . The exclusion of these vessels after 1977 reduced the fishing pressure on
small fish . Banning trawlers from the nursery area in 4W also decreased fishing mortality on the smaller
sizes, but may have led to greater exploitation of larger fish in other areas .

Spring and summer surveys both indicate that the haddock stock is now concentrated in 4W and consists
mainly of fish spawned in 1988 . The surveys have detected no large year-classes after this one . The 1992
summer survey caught no fish younger than one, and many fewer one-year-olds than usual .

The female spawning biomass of haddock has been in decline since 1981 and dropped to an estimated
4,000-8,000t In 1992 . This is roughly as low as it was in the late 1970s, after years of trawiing with small
mesh gear.

PROGNOSIS

it Is not certain whether this stock can rebuild to the levels which produced average landings of 20,OOOt from
1950 to 1969 . It is certain, however, that current levels of fishing pressure make such growth Improbable
on a sustained basis . The 1988 year-class is still fairly strong, but having most of the biomass contained
in one year-class makes a fragile resource .

In any case, the 1988 year-class cannot remain strong If current levels of fishing continue . Reduced catches
will accelerate the rebuilding of the spawning biomass and increase the possibility of strong recruitment .
Without strong recruitment, this stock will remain low.
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4A. HADDOCK IN 4 X

SUMMAR Y

This Is currently a fishery, in which mature fish are scarce and landings depend on the number of young fish
which grow to a catchable size each year. Such a fishery Is ineffldent and vulnerable . However, moderate
quotas and the relative strength of two recent year-classes should maintain the spawning stock blomass for
the nW several years.

Apa rt from the 1987 and 1988 year-classes, which were only average, recruitment has been below average
for some time. Future growth will depend on a reversal of this trend .

THE FISHERY

Reported landings from this stock averaged about 20,000t between 1930 and 1988 . They peaked above
30,000t In the mid to late 1960s, and during the 1980s . From 1982-84 and again In 1987-88, catches were
below the TAC. They fell to 6,700t in 1989, when the scientific recommendation was that catches be kept
as Eow as possible. That year, the mobile gear fishery was dosed in mid-season.

In 1993, a directed fishery Is permitted, with a TAC of 6,000t. This Is about 30% more than the TAC in 1989
and 1990, but substantially less than actual haddock landings In 1990 to 1992 .

The minimum mesh size for otter trawis was increased In 1991, which, combined with lower recruitment,
reduced the capture of small fish . In the same year, Individual transferable quotas (ITO's) were Introduced
into the small dragger fleet (under 65 ft) . ITQ's had a considerable Impact on fishing strategies . Some
vessels concentrated on flatfish, silver hake and shrimp, or fished in neighbouring SZJ,m, some negotiated
transfers of quotas between vessels, and some avoided areas where haddock were abundant . Overall, the
catch of the ITO fleet declined by 28% In 1992 .

The fixed gear fleet fished on trip limits of 6,800 kg of 4X haddock until March 1, 1992, when the limit was
reduced to 1,500 kg. This gear sector caught 6,468t In 1992, an Increase, compared to 2,776t for the small
draggers which decreased . Larger trawlers and the gillnet sector caught 419t and 251t respectively .

People in the industry say that misreporting of catches was common between 1985 and 1988, waslow In
1989 and has Increased slightly since . It may be that some of the reported Increase in longline haddock
landings resuits from transshipping catches from small draggers.

DATA

Recently discovered problems In aging haddock are not resolved . As a result, estimates of the abundance
of different year-classes are based on the varying lengths of fish in surveys and in samples of the
commercial catch . Haddock age 1 and 2 can be easily distinguished by length .
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Judging year-class strength by the lengths of fish in the surveys from 1988 to 1992, Indicates that the 1987
and 1988 year-classes are average, 1989 Is very weak, and 1990 and 1991 are below average .

The size of fish in the commercial catch has been fairly consistent from 1978 to 1992, averaging between
49 and 53 cm. The proportion of small fish (under 44 cm) rose to 20% in 1983 -86 and again In 1990 . The
Increase In 1990 probably reflects the recruitment of the 1987 and 1988 year-classes, which were only
average but were nevertheless much higher than the two years before .

Otter trawl catch rates have not been a reliable index of haddock abundance, because of high and variable
levels of misreporting . In recent years, however, the longline vessels fished haddock with few restrictions,
and therefore iittle incentive to faisify catch data. Analysis of their January and February haddock catch rate
show a 25% Increase from 1989 to 1992 . The catch rates of research vessels were low during the 1970s and
high In the early to mid-1980s. Catch rates declined to near-record lows from 1985-1987, then rose near
the average to 1991, then dropped 50% In 1992 .

ASSESSMENT

Judging from the catch of research surveys, recruitment has been average or below average since 1983 .
The surveys have provided relative estimates of population size since 1970 . They indicate that the female
spawning stock biomass was below average during the early 1970s, peaked at about 30,000t In the late
1970s and early 1980s, fell back to average levels by the mid 80's and declined further to 9,000t in 1987-
1989 .

Since then, the appearance of two average year-classes in 1987 and 1988 have helped to rebuild the
spawning biomass to about 15,000 . This is still below the long-term average of about 19,000t since 1970 .
How much influence the spawning biomass has on the level of recruitment has never been dearly shown ;
but common sense and some statistical work suggests that with a large spawning biomass 4X haddock
is more likely to thrive.

PROGNOSI S

The 1987 and 1988 year-classes will probably continue to make up the bulk of landings for the next several
years. The current TAC of 6,000t impiies that as these fish grow, the proportion of the stock being taken
In the fishery , that is the fishing mortality, will probably decline . This lower quota will help to maintain the
spawning biomass and extend the period over which these two year-classes contribute to landings . Without
strong recruitment, however, catch rates will decline as these fish are taken .
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4.10. HADDOCK IN SZj AND 5Zm

SUMMARY

Aduft biomass estimates Indicate that the stock Is down by almost 5096 from 1992, continuing a decline from
1990 . The stock Is now at or near the historic low . This stock straddles the maritime boundary between
Canada and the U .S. Because most of the fish are on the Canadian side and migration is limited,
conservation measures by Canada alone would benefit the Canadian fishery . But the stock is severely
depleted, so the possibility of achieving recovery would be greatly enhanced if consistent restrictive
measures were adopted by both countries . Restrictions on the Canadian side alone would not rebuild the
stock but may prevent further depletion .

THE FISHERY

This stock has suppo rted a commercial fishery since the early 1920s. Landings reached an all time high
of 60,000t In the mid-1960s, and have ranged between 2,500t and 25,000t since then . In recent years,
landings have fluctuated around 5,O00t.

In 1992, Pecognizing the depleted state of the stock, CAFSAC recommended that the Canadian catch be
limited to 2,500t. The Canadian industry, unconvinced of the value of Canada acting alone, lobbied
successfully against quota cuts. The Canadian TAC remained at 5,000t, but Canada could only catch 4,OOOt
because mobile gear vessels were unable to catch their allocation . Landings by the American fleet
Increased to 1,700t. The fishery was opened to trawlers on pre-spawning and spawning aggregations in
January and February, 1993 for the first time in recent years .

DATA

The commercial fishery in 1992 was almost entirely supported by the 1985 and 1987 year-classes, which
comprised over 70% of the landings .

The catch rates on research surveys Indicate a decline in adult haddock over the last three years to amongst
the lowest levels ever. The 1975 and 1978 year-classes were strong, while those of 1983, 1985 and 1987
were average. Recruitment since then has been low. The strength of the 1992 year-class is not well
estimated, but early indications suggest that It is moderate, comparable to those of 1983, 1985 and 1987 .

The catch rates of 51 small draggers which fish for haddock on Georges Bank show an Increase to 1989,
a sharp decline in 1990 and low catch rates since then . Trawler effort rose substantially during 1990-1992 .

ASSESSMENT

Canada conducts research surveys on Georges Bank in March and the U.S.A. does so in March and
October. These surveys have supplied the data for stock assessment and defined the migration of haddock
across the International boundary. In general, the trend Is for haddock to move to the northeast and to
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deeper water In summer, returning to the bank In winter. The movement does not seem to be related to
fish density or abundance .

It appears that only a small fraction of the total stock moves into U .S.A. waters . However, the continued
appearance of haddock on the U .S.A. side, despite high exploitation, suggests that fish from the Canadian
skie keep replenishing the American side, regardless of how heavily the Americans fish them . At the
beginning of the spring-summer period, about 85% of the fish are normally in Canadian waters . By the
beginning of the autumn-winter period, nearly all are In Canadian territory. Details of this migration are
Important, because the distribution of fish will heavily influence the effectiveness of conservation measures,
especially If Canada undertakes them alone .

The determination of stock status Is based on analysis of the commercial catch information and abundance
trends from the three research surveys . The 1983, 1985 and 1987 year-classes were the most abundant
since the strong 1975 and 1978 year-ciasses . Other year-classes have been weak . The 1992 year-class could
be of moderate strength, but it is too early to estimate its abundance reliably . The adult biomass In 1993
declined under 5,000t, near the historic low of the 1970s . The fishing mortality in 1992 was the highest
observed and corresponded roughly to removing 60% to 70% of the 1985 and 1987 year-classes .

PROGNOSI S

Applying the most likely estimates of fish distribution and migration rates indicated that, for this
transboundary resource, conservation measures by Canada could achieve the benefits of an Fo ., strategy :
a stronger spawning biomass, more large fish, higher and more stable catches and a higher yield per recruit .
Actions by the U.S.A. did not have an important effect . Under less favourable patterns of fish distribution and
migration, Canada alone could probably not effectively manage this stock . That is, high fishing on the
American side could defeat the benefits of moderation on the Canadian side . If Canadians concluded there
was no point to moderation, yet the most likely patterns of distribution and migration prevailed, they would
risk loosing potential yield form the stock . These conclusions are based on recent patterns of haddock
distribution and migration . With increased abundance, these factors could change and the conclusions could
also change .

If the 1992 year-class proves to be as abundant as the 1983, 1985 and 1987 year-classes, the adult biomass
will increase to about 10,000t in 1995 as it recruits to the fishery. The projected yeiid at F0.1 in 1994 would
be about 2,000t, with the 1992 year-class accounting for about 70% to the landings . In the absence of any
substantial standing stock, future catches are likely to fluctuate greatly in response to variable recruitment,
potential yield may be lost as fish are harvested heavily as soon as they recruit to the fishery and before
their growth potential is realized . In addition, there is a greater chance that undersized fish will be caught
and have to be discarded .

In summary, poor recent recruitment and the severely depleted state of this stock warrant the pursuit of
consistent restrictive measures by both countries to improve chances of accelerating a recovery and building
up the adult biomass to levels which could sustain higher catches .
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4.11. POLLOCK IN 4VWX & bZc

SUMMARY

This stock has produced landings averaging about 37,000t since 1974 . Catches In the 1980s were higher
than average, sustained by the strong 1979 year-class . However, catches have fallen short of the TAC for
three consecutive years, and fishing mortality is high . The number of fish aged four and over is about
average, but the number of larger fish has declined in recent years.

The 1989 year-class could be above average, but will not contribute substantially to rebuilding the spawning
biomass if fishing mortality remains high .

THE FISHERY

Pollock catches in this area have ranged between 25,000 and 46,OOOt since 1974 . Landings and TAC's were
stable in the late 1980s, thanks to the recruitment of strong year-classes In the first half of the decade .
However, as these fish disappear, neither the mobile nor the fixed gear sector has been able to land Its full
quota since 1989.

Large trawlers dominate the pollock fishery in 4VW . Their catches doubled from 1974 to 1980, remained
stable to 1989 and have declined since then . Small draggers predominate in 4X and 5Zc. Their landings
have remained fairly stable since 1974. Landings by gillnets have declined in recent years .

Cuban and Russian vessels took 2,000t of pollock in this area In 1992, mainly as a by-catch in the silver
hake fishery.

DATA

Pollock @andings in most years are made up chiefly of three or four year-classes . In 1992, the catch of two
and three-year-old poiiock was the highest since the early 1980s . The 1989 year-class showed up strongly
In the landings of the last two years . In 1991, it made the second largest catch of two-year-olds ever. The
foilowing year it made the third largest catch of three-year-oids .

Research vessel surveys show an increase i n abundance of mature poilock in the early 1980s. Since then,
results have varied widely from one year to the next, making it difficult to estimate year-class strengths . In
1992, the number of pollock aged 4-10 In the su rvey catch was the lowest since 1984, but the number of
three-year-olds from the 1989 year-class was among the highest in 22 years.

ASSESSMENT

This stock was low In the early 1970s, peaked In the mid-1980s and has declined since . The 1979 year-
dass, which contributed to the good landings in the 1980s, numbered an estimated 76 million at age two ;
this was the second largest recruitment since 1974 . Recruitment from 1980 to 1985 was near the long-term
average of 28 million.
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A preliminary estimate of the 1989 year-class puts it close to the record of 76 million. However, this estimate
is based on only two years of catch data ; a more confident estimate of the size of this important year-class
will be possible as new commercial and survey catch data becomes avaiiabie . In the meantime, stock
projections use the long-term average of 28 million as the figure for recruitment of this group .

PROGNOSIS

The 1993 TAC of 35,000t Implies a fishing mortality of about F= .55 . To fish at the target level of F0 .1 would
require TACs of about 20,000t In 1993 and 1994 . However, If the 1989 year-class proves to be as large as
It appears so far, the F0.1 catch In 1994 could be higher.
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4.12. REDFISH IN THE GULF OF ST. LAWRENCE & CABOT STRAIT
(4RST+3Pn(January-May)+4Vn(January-May) )

SUMMARY

Redfissh stocks tend to fluctuate widely In abundance . They are slow-growing, long-living fish, but good year-
classes corne aiong only periodically . For this reason, these strong year-classes dominate the catches while
they last. The rarity of good year-classes makes it important to keep fishing mortality down, to stabilize landings
and sustain the population until the next strong year-class appears .

The 1988 year-class appears to be strong, though perhaps not quhe as strong as was previously estimated .
However, It will not contribute to the fishery for another 3-4 years. In the meantime, the 1981 year-class cannot
continue to support landings as high as those of recent years, especially those in 1992 .

THE FISHERY

Redfish fandings in this area Increased steadily during the 1960s, reaching a peak of 130,000t in 1973 . Landings
then declined steadily to a low of 15,000t in 1978, and have climbed again since then, reaching 77,000t last year
Much of last year's Increase was due to higher catches during the winter in the Cabot Strait .

TACs for the 4RST stock were introduced i n 1976, but landings in the Gulf have been sho rt of the TAC In every
year but two . In 1992, CAFSAC recommended a TAC of 67,000t for a newly-defined management unit that
Included 3Pn and 4Vn in the Cabot Strait . However, the new management unit was not put in place in 1992 .
Instead flexibility in harvesting was allowed which resulted In a catch that exceeded the recommended TAC by
10,000t. In 1993, the TAC will be 60,000t for the new management unit .

DATA

Most of the catch in 1992 was from the 1981 year-class . Commercial catch rate data show three distinct peaks .
The last one, In 1990, was the highest . However, the high catch rates since 1988 may be due to the introduction
of a new midwater trawl . The catch rates of bottom trawis from May to October, when most redfish are In the
Gulf and thought to be doser to bottom may be a better Index of redflsh abundance . This analysis also showec~,
three peaks in the catch rates, but the one for 1990 was in line with the others .

Judging by the catch rates of recent research surveys, the abundance of fishable-sized redfish (Ionger than 25
cm) was about 800 million in 1990, 350 million in 1991 and 400 million In 1992 . The abundance of fish smaller
than 25 cm was about 1,400 million in 1990 and 1991, and dropped to 400 million in 1992 . In terms of biomass,
the estimate decreased by about by 40% between 1990 and 1991, and by 20% in 1992 .

The redfish in this area Include two distinct species . One dominated the strong 1981 year-class, and the other
the 1988 year-class . As the former is fished down, the other species will come to dominate redfish landings from
about 1997 on.

PROGNOSIS

The 1981 year-class is now fuiiy recruited into the fishe ry and will make up the bulk of landings for the next 3-4
years. If TACs remain at the 60,000 level, the exploitation rate will increase as the remaining bkxmass decrease:.
Catch rates will also drop, as they did when earlier strong year-classes were taken up in the 1980s. However,
current landings are roughly double the catches in that period; if the year-class supporting this fishery Is roughii r
equal to the fast big year-class, the biomass will decline faster this time around, because the catches are higher .
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