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Abstract 
 

 There are two species of redfish, the deep-sea redfish (Sebastes mentella) and the Acadian redfish 
(Sebastes fasciatus) that have been commercially fished and reported collectively in fishery statistics in Div. 3LN. 
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, however, catches taken as by-catch in other fisheries have increased to 
about 2 000 tons in 1999 and 2000. 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 1980s indicating a reduced and low stock size. Poor recruitment has persisted in Div. 3L since the early-1980s. 
The last good recruitment in Div. 3N was the 1986-87 year-classes. It takes about 8-10 years before redfish become 
fully recruited to a directed fishery. 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 tons ranging between 10 
000 tons and 45 000 tons (Table 1, Fig. 1). Catch increased sharply from about 21 000 tons in 1985, peaked at a 
historical high of 79 000 tons in 1987 and declined steadily to about 500 tons in 1996. Catch increased to 850 tons 
in 1998 and has been about 2 000 tons for 1999 and 2000.   
 
 From 1980 to 1990 the TAC each year for this stock has been 25 000 tons. The TAC was reduced to 14 
000  tons 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 NAFO Fisheries Commission implemented a moratorium on directed fishing 
for this stock in 1998 and has extended it to 2001. In an 8-year period from 1986-1993, TACs were exceeded 
annually. In some years catch was double (1988) and even triple (1987) the agreed TAC. In the three years prior to 
the moratorium (1995-1997), there was no sustained effort toward redfish.  
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Description of the Fishery 
 
 In the early-1980s 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 tons. 
In the period from 1988 to 1994 non-Contracting parties had taken between 1,000 tons and 19,000 tons 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 Div. 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-1980s, to one that predominated in an 
area southwest of the Flemish Cap at the border of Div. 3LNM in the 1990s.  In the years prior to the moratorium in 
1998, a number of countries had reduced effort substantially on Div. 3LN. The reasons for the reduced effort, was 
varied amongst the fleets involved. Cuba did not fish from 1993-1997 because of poor yield with the current 
regulated mesh size of 130 mm. The Baltic countries reduced their fleet between 1995-1997 and directed toward 
shrimp in Div. 3M. EU-Portugal directed predominantly to Div. 3O redfish since 1994 because of insufficient quota 
in Div. 3LN and also targeted other species in the NAFO Regulatory Area. Russia, affected by economical 
problems, reduced its directed effort in 1996. 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 1987 (Table 4) shows the bottom trawl was 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 trawl catch. 

Commercial Fishery Data 

Catch and Effort 
 
 The annual update for the standardized catch rate series provided no new information since the last analysis 
(Power, MS 1997) because catches since 1998 have been taken as by-catch.  In any event, these data were not 
considered reflective of year-to-year changes in stock abundance (Anon, 1996) are of little value in determining 
current stock status. 
 
Commercial fishery sampling 
 
 Sampling of redfish as by-catch was conducted by Portugal in Div. 3LN (Vargas et al., MS 2001), Spain in 
Div. 3L (Junquera et al., MS 2001) and Russia in Div. 3LN (Vaskov et. al., MS 2001) from the 2000 trawl fishery 
for primarily for Greenland halibut (Fig. 2). The compilation of annual catch at length as number per thousand in 
Div. 3L suggested the Portuguese, Spanish and Russian catches were dominated by a lengths between 28 cm-30 cm. 
The Div. 3N Portuguese and Russian sampling was similar for S. mentella suggesting the dominant lengths in the 
catch were between 28 cm-31 cm for the Portuguese fleet and 29 cm-32 cm for the Russian fleet. The Portuguese 
sampling also indicated S. marinus were caught with lengths dominant between 23 cm-26 cm. 

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).  
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 Up until the autumn of 1995 these surveys were conducted with an Engels 145 high lift otter trawl with a 
small mesh liner (29 mm) 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 12 mm 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 5-7, 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 tons) relative to the time period prior to 1986 for surveys conducted in 
the first half of the year (winter/spring average 93 000 tons). A similar contrast occurs in the autumn survey 
biomass index from 1992 to 1995 (average 19 000 tons) relative to a time period prior to 1986 for surveys 
conducted in the second half of the year (summer/autumn average 248 000 tons). From 1996 to 2000 the spring 
biomass index has fluctuated around a higher biomass level (average 22 000 tons), than the 1992-1995 period 
(average 5 000 tons). The autumn index also shows a similar increase from 1996 to 2000 (average 21 000 tons) as 
compared to 1992-1995 (average 19,000 tons). The effect is less apparent because of the relatively large 1995 index 
(50 000 tons) used in the averaging.  
 
 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 8-10, 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 not clear but it is likely to be 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 tons. The average Campelen spring survey biomass index from 1996 
to 2000 is about 27 000 tons. This average is highly influenced by three or four large sets that have occurred among 
the 1998-2000 surveys. However, there does appear to be an increase since 1996. For the autumn series the 1991-
1994 average biomass index was 46 000 tons compared to 1995-2000 average of 51 000 tons. The series since 1996 
is highly variable 
  
 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 have shown a gradual increase but are still low compared to the pre-1985 period. 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 
Div. 3N since 1993 but the Canadian surveys indicate an increase since 1996. 
 
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 2000 spring and autumn distributions were dominated by fish 
between 25 cm-31 cm, which would be in the range of 12-17 years old. There is no sign of any good recruitment in 
the recent surveys up to autumn 2000. 
 
 Length distributions from spring and autumn Canadian surveys in Div. 3N from 1991-2000 (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 
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survey in the range of 12-14 cm (1986-1987 year-classes) that could be tracked through to 2000 survey at about 23 
cm. There is no sign of any good year-classes subsequent to this in the surveys. A mode first detected in the 1999 
spring survey at 9 cm had not increased its relative stature in either of the following three surveys up to autumn 
2000. 
 

Estimation of Stock Parameters 
 
Catch/Biomass ratio 
 
 Ratios of catch to Canadian survey biomass index were calculated for Div. 3L and Div. 3N separately. 
Biomass was averaged over all seasonal surveys conducted in any given year. The results (Fig. 10) indicate that 
exploitation in Div. 3L was relatively low from 1978-1985. There is no survey information to relate to the period of 
high catches from 1987-1989 when large catches were taken.  Exploitation increased from 1990-1991, peaked in 
1992 and declined sharply by 1995 and has remained low to 2000. 
 
 In Div. 3N, approximate exploitation was relatively high in 1991 but declined rapidly by 1995 and 
continued to decline to 1998 and has been low to 2000. 
 
Size at Maturity 
 
 Maturity data for redfish were available from two sources: (1) set-by- set samples taken for length, sex and 
maturity (LSM) during spring and autumn Canadian research surveys to Div. 3LN from 1996 to 2000, and (2) 
otolith samples taken for age (A&G) determination during Canadian research surveys to Div. 3LN from 1972 to 
1995.  Fish were classified as mature or immature based on a visual examination of the fresh gonad at sea.  
Determination of maturity stage was consistent with that described by Ni and Templeman (1985).  LSM sampling 
for redfish commenced on the surveys in 1996 but utilized a reduced categorization of the extensive Ni and 
Templeman maturity staging because its purpose was only to determine where and when spawning was occurring 
and not to describe the reproductive cycle in detail. 
 
 A logistic model with a logit link function and binomial error was fit to the data to estimate the length (cm) 
at 50% maturity (L50).  Estimation of parameters was conducted using the Probit procedure of SAS (SAS, 1999).  
Data sources (1) and (2) were anlayzed separately but within each data source, the data were combined for all years 
and surveys.  There was no attempt to distinguish between Sebastes fasciatus and S. mentella. 
 
Data Div. 3L Div. 3N 
Source Male %Mature Female %Mature Male %Mature Female %Mature 
 
LSM(1) 11 768 43.2 12 437 23.4 17 005 68.2 16 547 36.1 
A&G(2) 9 531 67.5 9 798 49.3 4 397 70.5 4 405 36.7 
 
 
 All of the models were significant (P <.0001). 
 
 The ogives derived for the LSM and A&G data were quite different for females in Div. 3L (Fig. 11).  The 
estimation of L50 plus 95% fiducial limits was higher in the LSM data by about 4 cm compared to the A&G data 
(34.71 ± .62 cm versus 30.52 ± .19 cm).  In Div. 3N, the L50 estimates for females were similar (30.40 ± .35 cm for 
the LSM data, 30.19 ± .23 cm for the A&G data), but the shape of the LSM ogive does not show the typically 
sigmoid shape where the probability of maturity rises very quickly over a relatively narrow length range.  This is 
likely due to the inclusion of adults of various sizes into an LSM category "Immature or will not spawn this year".  
Data for A&G exist from 1996 to 2000 but were not readily available for this analysis for comparison. 
 
 The analysis for males suggest hat for Div. 3L, the L50 estimate was 23.94 ± .21 cm for the LSM data and 
25.49 ± .14 cm for the A&G data.  In Div. 3N estimates were similar for both datasets (20.00 ± .17 cm for SLM 
versus 20.27 ± .35 cm for the A&G data) but were clearly smaller at 50% maturity than Div. 3L. 
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Ni and Sandeman (1984) reported L50 values for S. mentella and/or S. fasciatus in Div. 3L of 34.65 ± .32 (s.e.) cm 
for females, 21.80 ± .67 (s.e.) cm for males.  In Div. 3N, they reported values of 29.58 ± .27 (s.e.0 for females and 
16.32 ± .71 for males.  This was based on data collected between 1957 and 1969.  By comparison to this analysis, it 
s appears that L50 has increased in Div. 3L for males and possibly have decreased for females.  In Div. 3N, this 
analysis suggests L50 has increased for males and females.  Further investigation is warranted on an annual basis 
from the data to see if there is a trend in size at maturity over time. 
 
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 1980s indicating a reduced 
and low stock size. There are indications of some increases in stock since 1996 due to growth in weight of the 
relatively  strong 1986-87 year-classes and possibly through some immigration of fish from Div. 3O to Div. 3N. 
 
 Poor recruitment has persisted in Div. 3L since the early-1980s. The last good recruitment in Div. 3N was 
the 1986-87 year-classes.  These year-classes are recruiting to the spawning stock biomass (SSB) and will make up 
the greatest proportion of the SSB until at least 2010. 
 
 Estimates of exploitation rate suggest that recent catches have not caused high mortality to the stock. The 
impact on future gains cannot be measured but any removals from the stock at its present low level is cause for 
concern. 

Reference Points under a Precautionary Approach 
 
 There is no new information on which to establish reference points with respect to a precautionary 
approach. 
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