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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. Catches since then, taken as by-catch in other fisheries, have ranged between 850 tons to 
2300 tons with the 2002 catch at 1200 tons. 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 600 tons in 1997.  Catch increased to 850 tons in 1998, the 
first year under a moratorium on directed fishing, with a further increase to 2 300 tons in 1999 and declined to 1 200 tons 
in 2002. 
  
 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 2003. 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 (Tables 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 24000 tons. 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 Div. 3LN. 
 
 Fishing pattern changed for the predominant fleets fishing mid-water gear between the 1980s and 1990s. In the 
early-1980s fishing occurred in the vicinity of the Div. 3N and Div. 3O border and along the slope edge in Div. 3L. In 
the 1990s the area southwest of the Flemish Cap at the border of Div. 3LNM became prominent.  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 reduced its directed effort in 1996 and 
subsequently targeted other species and redfish in Div. 3O. The Canadian fleet has not fished in Div. 3LN 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 1990 (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 mid-water trawl catch. 
 

Commercial Fishery Data 
 
Catch and Effort 
 
 There is no new information to include in the catch rate standardization since the last analysis (Power, MS 
1997) because catches since 1998 have been taken as by-catch.  However, 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 2003), Spain in 
Div. 3L (Gonzalez et al., MS 2003) and Russia in Div. 3LN (Vaskov et. al., MS 2003) from the 2002 trawl fishery for 
primarily for Greenland halibut (Fig. 2).  The Portuguese fleet fished >600 m in Div 3L and from 125 m-1 200 m in Div. 
3N. The Spanish fleet fished >600 m in Div. 3L, >600 m in Div 3N for the first half of the year but some of the fleet 
moved to <200 m with large mesh (280 mm) for the skate fishery starting in July.   The Russian fleet fished from 300 m-
1 800 m in Div. 3LN.  
 
 The compilation of annual catch at length as number per thousand suggested catches in Div. 3L were 
dominated by lengths between 27 cm-32 cm for the Portuguese and Spanish fleets and between 31 cm-33 cm for the 
Russian fleet, which was sampled for total length. In Div. 3N, catches sampled from Portuguese and Spanish fleets were 
dominated by lengths between 27 m-32 cm while sampled from the Russian fleet were dominated by lengths between 33 
cm-35 cm. The Portuguese sampling also indicated S. marinus were caught with lengths dominant between 28 cm-30 
cm. Sampling over the past number of years has consistently shown that the dominant lengths in the samples have 
ranged between 27 cm-33 cm. 
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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 2002 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 m (400 fathoms) for Div. 3LN 
(Fig. 3). Recently the stratification scheme has been updated to include depths out to 1 464 m (800 fathoms) but only the 
autumn surveys since 1996 have had some sampling of stations over 732 m (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 (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). Since 1996 the spring biomass index has fluctuated around a higher biomass 
level (average 21 000 tons) than the 1992-1995 period (average 5 000 tons). The autumn index also shows a similar 
increase from 1996 to 2002 (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 
1991-2002 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 2002 is about 25 000 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-
2002 average of 56 000 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 is 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 3N since 1993 but the Canadian 
surveys indicate an increase since 1996. 
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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). A pulse of recruitment detected at 7 cm in the 2001 spring survey, corresponding to the 
2000 year-class has progressed in each survey to autumn 2002. However, abundance has averaged less than three fish 
per tow in the 2002 spring and autumn surveys. Therefore recruitment continues to been poor in Div. 3L. 
 
 Length distributions from spring and autumn Canadian surveys in Div. 3N from 1991-2002 (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 2002 survey at about 24 cm. There is no 
indicator of any good year-classes subsequent to this in the surveys.  
 
The 2002 spring and autumn survey catch in Div 3L and Div 3N was dominated by fish less than 30 cm. 
 

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 adequate 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 
 
 Recent size at maturity data for redfish (Power, MS 2001) suggests L50 was about 31 cm for females in Div. 3L 
and 30 cm in Div. 3N. Data for males suggest L50  was 24 cm in Div. 3L and 20 cm in 3N. 
 
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 the 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 which are recruiting to the spawning stock biomass. 
  
 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, 
particularly since the majority of the stock is comprised of fish less than 28 cm which for the female portion is less than 
is the L50 for females. 

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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Table 1.  Summary of nominal catches (t) of redfish in Divisions 3LN

YEAR 3L 3N TOTAL TAC

1959 34,107 10,478 44,585

1960 10,015 16,547 26,562

1961 8,349 14,826 23,175

1962 3,425 18,009 21,439 a

1963 8,191 12,906 27,362 a

1964 3,898 4,206 10,261 a

1965 18,772 4,694 23,466

1966 6,927 10,047 16,974

1967 7,684 19,504 27,188

1968 2,378 15,265 17,660 a

1969 2,344 22,356 24,750 a

1970 1,029 13,359 14,419 a

1971 10,043 24,310 34,370 a

1972 3,095 25,838 28,933

1973 4,709 28,588 33,297

1974 11,419 10,867 22,286 28,000

1975 3,838 14,033 17,871 20,000

1976 15,971 4,541 20,513 20,000

1977 13,452 3,064 16,516 16,000

1978 6,318 5,725 12,043 16,000

1979 5,584 8,483 14,067 18,000

1980 4,367 11,663 16,030 25,000

1981 9,407 14,873 24,280 25,000

1982 7,870 13,677 21,547 25,000

1983 8,657 11,090 19,747 25,000

1984 2,696 12,065 14,761 25,000

1985 3,677 16,880 20,557 25,000

1986 27,833 14,972 42,805 25,000

1987 30,342 40,949 79,031 b 25,000

1988 22,317 23,049 53,266 b 25,000

1989 18,947 12,902 33,649 b 25,000

1990 15,538 9,217 29,105 b 25,000

1991 8,892 12,723 25,815 b 14,000

1992 4,630 10,153 27,283 b 14,000

1993 5,897 9,077 18,599-24,017 b,c 14,000

1994 379 2,274   3,828-7,654 b,c 14,000

1995 292 1,697 1,989 14,000

1996 112 339 451 11,000

1997 151 479 630 11,000

1998 494 405 899 Moratorium

1999 518 1318 2318 b Moratorium

2000 657 819 1717-4565 b,c Moratorium

2001 653 245 1442 b Moratorium

2002 651 327 1216 b Moratorium

2003 Moratorium
a Includes catch that could not be identified by division.
b Includes estimates of unreported catch.
c Catch could not be precisely estimated due to discrepancies in figures from available sources.
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Table 2a. Nominal reported catches (t) of redfish in Division 3L by country and year since 1990.

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 a 2001 a 2002 a

Canada (M) 73 37 86 - - 3 - - - - - - -
Canada (N) 947 362 656 6 - - - 20 - - 33 22 48

EU/Germany 646 1151 1,455 - - - - - - - - - -
Japan 151 84 67 37 82 47 74 69 98 141 107 109 88

EU/Portugal 4,820 5,099 769 - 4 - 37 47 62 177 105 126 103
EU/Spain 837 681 625 29 128 242 1 13 313 191 245 249 262

Russia 7,003 1,032 571 2,407 22 - - - 8 5 156 107 126
Lithuania - - - 676 29 - - - - - - - 3

Latvia - - - 2,156 55 - - - - - - - -
Estonia - - - - 88 - - - - - 11 40 21

South Korea 1,061 420 370 586 - - - - - - - - -
Others b - 26 31 - - - - 2 13 4 - - -

-
TOTAL 15538 8892 4630 5897 408 292 112 151 494 518 657 653 651

a Provisional
b Others include France (SPM), EEC-UK.

Table 2b. Nominal reported catches (t) of redfish in Division 3N by country and year since 1990.

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 a 2001 a 2002 a

Canada (M) - - - - 110 - - - - - - - -
Canada (N) 11  1 40 - - - 1 7 5 - 18 -
EU/Portugal 1,235 3,275 1,149 255 60 78 199 102 174 339 93 78 120

Japan 4 4 1 - - - - - - - - - -
EU/Spain 416 956 119 7 106 200 106 1 224 772 307 142 136

Russia 359 4,821 3,009 3,212 1,998 1,419 34 375 - 202 404 7 71
Lithuania - - - 1,116 - - - - - - - - -

Latvia - - - 1,247 - - - - - - - - -
Estonia - - - 1,926 - - - - - - 15 - -

Cuba 2,456 1,378 1,308 1,152 - - - - - - - - -
South Korea 4,640 2,276 4,560 122 - - - - - - - - -

Others b 96 13 6 - - - - - - - - - -

TOTAL 9217 12723 10153 9077 2274 1697 339 479 405 1318 819 245 327

a Provisional
b Others include Denmark (GRL), EU/Germany
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Table 3a.  Nominal reported catches (t) of redfish in Division 3L by month and year since 1990.

Year Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec UNK Total

1990 269 331 297 831 578 1,717 3,061 3,683 1,911 1,611 1,056 193 15,538
1991 328 901 642 821 685 503 613 296 229 692 2,123 1,059 8,892
1992 417 203 137 1,479 1,487 246 15 9 26 30 480 101 4,630
1993 1 9 676 2,721 2,479 2 1 5 1 - 1 1 5,897
1994 - - 39 171 13 3 1 2 - 19 27 133 408
1995 77 65 25 55 44 15 - - - 2 - 9 292
1996 5 16 5 3 9 1 0 0 2 6 17 48 112
1997 18 39 17 4 14 2 25 9 2 4 - 17 151
1998 14 67 84 56 13 24 7 16 20 75 21 97 494
1999 70 80 39 60 54 21 14 30 1 3 29 117 518
2000 a 61 127 132 78 71 37 24 9 8 17 17 76 657
2001 a 74 82 40 54 41 33 20 14 7 8 5 26 249 653

a Provisional

Table 3b.  Nominal reported catches (t) of redfish in Division 3N by month and year since 1990.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec UNK Total

1990 220 366 537 9 1,003 1,679 1,236 1,716 619 754 858 220 9,217
1991 387 91 15 122 312 670 3,241 2,229 1698 2,013 1,085 860 12,723
1992 274 638 87 65 104 2,285 2,352 1,626 432 702 926 662 10,153
1993 228 286 430 2,184 4,095 1,224 164 52 270 12 48 84 9,077
1994 151 53 5 68 595 723 302 - 1 28 310 38 2,274
1995 63 80 1 10 147 313 358 251 338 - 48 88 1,697
1996 - 2 6 7 4 42 58 - 121 68 26 5 339
1997 38 11 0 4 11 151 245 0 0 0 13 6 479
1998 16 22 64 40 6 48 46 33 51 29 24 26 405
1999 21 21 92 67 109 19 39 129 230 143 402 46 1,318
2000 a 3 13 27 40 19 287 176 45 43 76 57 33 819
2001 a 3 3 16 1 5 3 6 14 8 17 9 18 142 245

a Provisional

Table 4.  Nominal reported catches by gear type for redfish in Divisions 3L and 3N since 1990.

 Division 3L Division 3N
BottomMidwater Bottom MW

Year trawl trawl Gillnets Misc. Total trawl trawl Gillnets Misc. Total

1990 7,851 7,537 136 14 15,538 6,511 2,675 10 21 9,217
1991 7,322 1,422 71 77 8,892 11,028 1,628 - 67 12,723
1992 3,538 949 67 76 4,630 8,553 1,518 6 76 10,153
1993  652 5,245 - - 5,897 3,532 5,441 - 104 9,077
1994 361 47 - - 408 274 1,998 - 2 2,274
1995 292 - - - 292 278 1,419 - - 1,697
1996 112 - - - 112 339 - - 339
1997 138 - - 13 151 103 375 - 1 479
1998 493 1 - - 494 405 - - 405
1999 504 - - 14 518 1,312 5 - 1 1,318
2000 a 647 - 4 6 657 819 - - 819
2001 a 650 - 3 - 653 245 - - 245

a Provisional  
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Fig. 1: Nominal catches and TACs of redfish in Div. 3LN (2000-2002 are provisional).
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Fig. 2. Length compositions (per mille) of redfish taken as bycatch in Portuguese, Russian and Spanish trawl fisheries 
in Div 3LN in 2002.
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Fig. 3. Stratification chart for Div. 3LN surveys. 
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Figure 4. Stratified mean number and weight (kg) per tow in Div. 3L for 1978-2000 from various Canadian surveys where strata  greater than 366m 
were covered. Surveys up to spring 1995 used an Engel trawl (data plotted in Campelen equivalents) and those from autumn 1995 onward used a 
Campelen trawl. First and second quarter surveys in left panel, third and fourth quarter surveys in right panel.

Figure 5 Stratified mean number and weight (kg) per tow in Div. 3N for 1991-2002 Canadian surveys where strata  greater than 366m were covered. 
Surveys up to spring 1995 used an Engel trawl (data plotted in Campelen equivalents) and those from autumn 1995 onward used a Campelen trawl.   First 
and second quarter surveys in left panel,  third and fourth quarter surveys in right panel.
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Figure 6. Stratified mean weight (kg) per tow in Div. 3L from Canadian and Russian 
surveys.

Figure 7. Stratified mean weight (kg) per tow in Div. 3N from Canadian and Russian 
surveys.
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Fig. 10.4 Catch/Biomass ratios for Div. 3L (Upper Panel) and Div. 3N (Lower Panel)
Plotted are average survey biomass between spring and autumn for year in which
catch was taken.
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