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Abstract

There are two species of Sebastes that have been commercially fished and reported collectively in fishery
statistics in Div. 3LN:  the deep sea redfish (Sebastes mentella)  and the Acadian redfish (Sebastes fasciatus)
.Catches averaged about  22 000 tons from 1959 to 1985, increased sharply to a historical high of 79 000 tons in
1987 then declined steadily to about 500 tons in 1996. Catch increased to 850 tons in 1998. A moratorium on
directed fishing was  implemented in 1998 and 1999. Interpretation of available data remains difficult for this
stock. The surveys demonstrate considerable inter-annual variability, the changes frequently being the result of
single large catches being taken in different years. Nonetheless, estimates from recent surveys are considerably
lower than those from the 1980's indicating a reduced and low stock size. Poor recruitment has persisted in Div. 3L
since the early 1980's. The last good recruitment in Div. 3N was the 1986-87 year-classes. Any new year classes
will not recruit to any fishery for about 8-10 years after they are born. Thus any recovery of the resource in the
short or intermediate term is not anticipated.

Introduction

There are two species of Sebastes that have been commercially fished in Div. 3LN:  the deep sea redfish (Sebastes
mentella)  and the Acadian redfish (Sebastes fasciatus) The external characteristics are very similar, making them
difficult to distinguish, and as a consequence they are reported collectively as “redfish” in the commercial fishery statistics.

Nominal Catches and TACs

The average reported catch from Div. 3LN from 1959 to 1985 was about 22,000 t ranging between 10,000 t and
45,000 t (Table 1, Fig. 1). Catches increased sharply from about 21,000 t in 1985, peaked at a historical high of 79,000 t
in 1987 and declined steadily to about 500 tons in 1996 and  increased marginally to 600 tons in 1997 and 850 tons in
1998.

From 1980 to 1990 the TAC each year for this stock has been 25,000 t. The TAC was reduced to 14,000 for 1991 and
was maintained at that level to 1995. The TAC was reduced again in 1996 at 11,000 tons and maintained at that level in
1997. The Fisheries Commission agreed to a moratorium on directed fishing for this stock for 1998 and extended this for
1999. In the 12 year period since 1986, TACs have been exceeded in all but the last four years. In some years catches have
been double (1988) and even triple (1987) the agreed TAC.
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Description of the Fishery

In the early 1980's the former USSR, Cuba and Canada were the primary fleets directing for redfish. The rapid
expansion of the fishery in 1986 (Table 1-2) and continued high level in 1987 and 1988 was due to new entrants,
primarily EU-Portugal and various non-Contracting parties (NCP), most notably South Korea, Panama and Caymen
Islands. These countries began to fish in the regulatory area and accounted for a catch of about 24,000 t. In the period
from 1988 to 1994 non-Contracting parties had taken between 1,000 t and 19,000 t annually, however, NCPs did not fish
in Div. 3LN since 1994. Since 1995 there has been little directed effort. Recent catches have been the result of by-catch
from the Greenland halibut fishery in 3LN.

Surveillance sources indicate that fishing pattern changed from the one that concentrated in the vicinity of the Div.
3N and Div. 3O border and the slope edge in Div. 3L in the early 1980’s , to one that predominated in an area southwest
of the Flemish Cap at the border of Div. 3LNM in the 1990’s. Cuba has not fished since 1993 because of a poor fishery
and the Baltic states have not directed for redfish since 1994. EU/Portugal has directed predominantly to Div. 3O redfish
and other species in the NAFO Regulatory Area since 1994. Russia has also reduced its directed effort in 1996. The
reasons for the reduced effort in recent years was varied amongst the fleets involved. The Russian fleet has been
affected by economical problems, the Baltic countries have reduced their fleet and have directed to shrimp in Div.
3M. Portugal have directed to other fisheries (Div. 3O) and species (Greenland halibut) because of insufficient
quota in Div. 3LN. Cuba has not fished in recent years because of poor yields with the current regulated mesh size
of 130 mm. The Canadian fleet has not fished in this area recently because of poor yields.

The most recent pattern of the catches when there was directed effort (Table 3a,b) reveals the fishery occurred during
the first half of the year in Div. 3L but mostly from April to September in Div. 3N. Catches for each division by gear since
1986 (Table 4) shows the bottom trawl is the predominant gear in the fishery in the 1980s. Fleets that fished the Div.
3LMN border on the “Beothuk Knoll” probably accounted for most of the midwater catch.

Commercial Fishery Data

Catch and Effort

The annual update for the standardized catch rate series provided little new information probably because of low
catches in recent years. Therefore a revised catch rate standardization was not considered to provide anything different
from the last analysis. (Power MS 1997)

These data are not considered reflective of year to year changes in population abundance (ANON MS 1996),
although they may be indicative of trends over longer periods of time. Because of the limited number of
observations and high variability in recent years no judgement can be rendered from the recent data in the series.
In any event, these indices of abundance are of little value in determining current stock status.

Commercial fishery sampling

Sampling of redfish as bycatch was conducted by Portugal in Div. 3LN (Alpoim et al., MS 1999) and Spain in 3L
(Junquera et al., MS 1999) from the 1998 trawl fishery for Greenland halibut (Fig. 3). The compilation of annual catch at
length in Div. 3L suggested the Portuguese catches were dominated by a lengths between 22cm-27cm with a modes at
24cm. A similar compilation for the Spanish sampling in 3L suggested the catches ranged from 24cm-31cm with a mode
at 26-27 cm. The Div. 3N Portuguese sampling indicated that dominant lengths of redfish in the catches were between
24cm to 34cm with modes at 27cm and 31cm .
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Research Survey Data

Abundance Indices

Stratified-random surveys have been conducted by Canada in Div. 3L in various years and seasons from 1978 to 1998
in which strata up to a maximum of 732 m (400 fathoms) were sampled. Although these surveys were conducted at
various times of the year throughout the period, they provide an indication of relative abundance and dynamics of the
population. The design of the surveys was based on a stratification scheme down to 732 metres (400 fathoms) for Div.
3LN (Fig. 3). Recently the stratification scheme has been updated to include depths out to 1464 metres (800 fathoms) but
only the autumn surveys since 1996 have had some sampling of stations over 732 metres (400 fathoms).

Up until the autumn of 1995 these surveys were conducted with an Engels 145 high lift otter trawl with a small mesh
liner (29mm) in the codend and tows planned for 30 minute duration. Starting with the autumn 1995 survey in Div. 3LN,
a Campelen 1800 survey gear was adopted with a 12mm liner in the codend and 15 minute tows utilizing SCANMAR.
Only Campelen data and Engel data were converted into Campelen equivalents are reported in this assessment. A
comparison of the generated data with the original Engel data suggested overall trends in abundance were the same
except that the relative measure of abundance estimated for the Campelen trawl conversions were higher  (Power and
Maddock Parsons MS 1998).

Mean number and calculated mean weight (kg) per Campelen equivalent standard tow continue to show large
fluctuations between some adjacent years (Table 5-10, Fig. 4). There are also rather large changes in stratum by stratum
density estimates in adjacent years where seasons can be compared. Although it is difficult to interpret year to year
changes in the estimates, in general, the spring survey biomass index from 1992 to 1995 suggests the stock was at its
lowest level (average 5,000 t) relative to the time period prior to 1986 for surveys conducted in the first half of the year
(winter/spring average 93,000 t). A similar contrast occurs in the autumn survey biomass index from 1992 to 1995
(average 19,000 t.) relative to a time period prior to 1986  for surveys conducted in the second half of the year
(summer/autumn average 248,000 t.). From 1996 to 1998 the spring biomass index averaged 18,000 t while the autumn
index has averaged 14,000 t. over the same period.

Stratified-random surveys have also been conducted primarily in spring and autumn by Canada in Div 3N from
1991-1998 that also cover to the extent of the stratification (732 m or 400 fathoms). The Campelen trawl and protocol
were also utilized on these surveys beginning in the autumn of 1995. These data were also converted into Campelen
equivalents where appropriate. Mean number and weight per tow (Table 11-16, Fig. 5 ) are considerably higher than in
Div 3L but there are relatively greater variability in these estimates as well. A consistent pattern of higher autumn
estimates is also evident. The source of this variability is unclear but is likely due to availability to the trawl gear rather
than real changes in population abundance and therefore the interpretation of these data in terms of year to year trends is
difficult. The average survey biomass index for the converted spring data in the 1991 to 1995 period is about 6,000 t. The
average Campelen spring survey biomass index from 1996 to 1998 is about 14,000 t. This average is highly influenced by
the 1998 estimate for which two large sets occurred in strata that accounted for 65% of the biomass. For the autumn series
the 1991-1994 average biomass index was 46,000 t compared to 1995-1998 average of 49,000 t.

A comparison of the Canadian and Russian bottom trawl surveys in Div. 3L (Fig. 6) indicate a similar trend of
decline in density estimates from 1984 to 1990 and both indices have remained at this relatively low level to 1994. The
Canadian indices continued to be relatively low to 1998 except for the increase observed in autumn 1995. The situation is
unclear for Div. 3N (Fig. 7). The Russian surveys indicate relatively low mean weight per tow from 1989-1991 with a
dramatic rise in 1993. This large increase in 1993 relative to 1991 was highly influenced by the trawling conducted in one
stratum (see Vaskov (1994), Table 2) which accounted for 70% of the biomass but only represents about 9% of the area
surveyed. There have been no Russian surveys conducted in Div. 3L since 1994 or 3N since 1993.

Recruitment

Length distributions in terms of mean number per tow at length from the spring, autumn and summer Canadian
surveys in Div. 3L in terms of Campelen units indicate there has been relatively poor recruitment over the time period
covered by the surveys (Fig. 8). The 1998 spring and autumn distributions were dominated by fish between 23cm-29cm
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which would be in the range of 12-15 years old. In the autumn 1997 survey indicated that the Campelen trawl picked up
fish in the 10 cm range for the first time since it has been used as a survey gear. There is no sign of any good recruitment
in the recent surveys up to autumn 1998.

Length distributions from spring and autumn Canadian surveys in Div. 3N from 1991-1998 (Fig. 9) show different
compositions compared with Div. 3L for each corresponding seasonal survey, generally being composed of size groups
that are smaller. There was a relatively good pulse of recruitment picked up in the 1991 autumn survey in the range of 12-
14 cm (1986-1987 year classes) that could be tracked through to 1998 survey at about 22-23 cm. There is no sign of any
good year classes subsequent to this in the surveys. A mode picked up in the 1997 spring survey had not increased its
relative stature in either of the following two surveys up to autumn 1998.

State of the Stock

Interpretation of available data remains difficult for this stock. The surveys demonstrate considerable inter-annual
variability, the changes frequently being the result of single large catches being taken in different years. Nonetheless,
estimates from recent surveys are considerably lower than those from the 1980's indicating a reduced and low stock size.

Poor recruitment has persisted in Div. 3L since the early 1980's. The last good recruitment in Div. 3N was the 1986-
87 year-classes. Any new year classes will not recruit to any fishery for about 8-10 years after they are born. Thus any
recovery of the resource in the short or intermediate term is not anticipated.

Reference Points under a Precautionary Approach

A non-equilibrium production model (ASPIC) was run using various combinations of Portuguese logbook CPUE,
Canadian survey data and Russian survey data. However, no acceptable results were achieved.

Various yield per recruit analyses have been conducted for redfish (see ANON 1989 and  Avila de Melo et al, 1998).

Div. 3LN (ANON 1989) Div. 3M (Avila de Melo et al. 1998)

              F                         Yield (kg) F                        Yield (kg)
F0.1 0.120 0.173 F0.1 0.115 0.115
Fmax 0.222 0.186 Fmax 0.227 0.125

While the estimates of F0.1 and Fmax were similar, the estimated yields at these reference points were different. It is
believed that these differences are due, in a large part, to differences in ageing methodologies; scales versus otoliths. This
type of difficulty with redfish, caused by differences in age reading methodology and interpretation, is a continuing
problem and hampers use of age based analyses to develop meaningful reference points. Work is continuing to examine
the use of length based information. At present however, it is not possible to determine limit or other reference points for
either fishing mortality or biomass for Div. 3LN redfish. It is not possible to determine limit or target reference points
based on spawning stock biomass or fishing mortalities.
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