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Abstract 
 

Biomass and abundance indices from Canadian spring surveys in Div. 3N have been at very low levels 
throughout the period since 1984.  In most years the biomass index was estimated to be less than 1,000 tons or 2 
million fish.  For Div. 3O where most of the stock resides, estimates of stock size exhibited considerable annual 
fluctuations on average between 8,000 and 24,000 tons or 6-44 million fish particularly in the late 1980's. The data 
for Div. 3NO combined indicate an overall-declining trend in stock size with the estimates for the spring 1998 
survey at the lowest level observed since 1984. Values have been somewhat higher since then.   

 
Indices from Canadian fall surveys for Div. 3N are similar to the spring in both stock size estimates, which are 

very low but lack trend.  Indices are highly variable for Div. 3O in the fall surveys and also lack any overall trend.  
Nonetheless, the estimates for each seasonal series are generally within the same numeric range.   

 
Fisheries and Management 

 
Catches in the 1960’s peaked at 11,000-12,000 tons in 1967-68 and remained relatively high during the next 

several years (Table 1; Fig. 1). During the period 1971-84 catches ranged from a low of about 2,400 tons in 1980 
and 1981 to as high as 15,000 tons in 1971 which is the highest recorded catch in the history of the fishery, however, 
from 1975-84 annual catches rarely exceeded 6,000 tons. Species specific catch statistics for flatfish prior to 1973 
were largely developed from breakdowns of unspecified flounders and therefore should be quoted with caution.   

 
As a result of an increase in fishing effort in the NRA during 1985 and 1986, especially by EU-Spain and EU-

Portugal, catches rose rapidly to levels of 8,800 and 9,100 tons, respectively. This increased effort was primarily 
concentrated on the "tail" of the Grand Bank in the NAFO Regulatory area of Div. 3N. Non-Contracting parties such 
as South Korea, USA, Cayman Islands and Panama also contributed to increased catch levels during this period. 
Catches remained relatively high in 1987 and 1988 at 7,600 and 7,300 tons, respectively.  During 1990-93 estimated 
catches were in the range of 4,200-5,000 tons.  The estimated catch for 1994 was still in the order of 1,100 tons 
despite a moratorium being introduced on fishing this stock (Table 1; Fig. 1). The catch dropped to 300 tons in 1995 
likely as a result of a substantial reduction in fishing effort for Greenland halibut where witch flounder comprises a 
by-catch.  Since then catches have increased steadily and by 1999 was about 800 tons although declined again to 
under 600 tons in 2000 (Table 1; Fig. 1). 

 
Historically, mostly Canada and the former Soviet Union conducted the fishery. Canadian catches fluctuated 

from between 1,200 and 3,000 tons from 1985-91 but increased to about 4,300 tons in 1992 and 4,200 in 1993 
(Table 1). The increase in 1992 and 1993 was essentially the result of a quota transfer to Canada by the Russian 
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Federation.  Canada has taken very little catch since then due to the moratorium. Catches by the USSR/Russian 
vessels declined from between 1,000 and 2,000 tons in the period 1982-88 to less than 100 tons in 1989-90 and little 
or no catch since then until 1999-2000 when Russia caught 86 and 50 tons, respectively (Table 1). 

 
The first total allowable catch (TAC) for this resource was introduced by ICNAF in 1974 at a level of 10,000 

tons largely based on average historical catches (Fig. 1). This level remained in effect until 1979 when it was 
reduced to 7,000 tons in consideration of declining commercial catch rates. It was further reduced to 5,000 tons in 
1981 and remained at that level to 1993.  The Scientific Council advised that for 1994 catches from this stock should 
not exceed 3,000 tons.  A TAC of 3,000 tons was agreed to by the NAFO Fisheries Commission, however, it was 
also agreed that no directed fishery would be conducted for witch flounder in 1994 due to the poor state of the stock 
and to allow for rebuilding.  The NAFO Fisheries Commission introduced a complete moratorium for directed 
fishing in 1995, which has continued through 2001.  

 
Canadian Research Vessel Surveys 

 
Stratified-random research vessel surveys have been carried out by Canada on the Grand Bank (including Div. 

3NO) during spring since 1971 although during the early period coverage was limited and, in fact, for most years 
only surveyed to 366 meters. Since 1990, on the other hand, depth coverage was extended to 720 meters, which 
should be more representative of the stock distribution. Nevertheless, this still may not cover the entire range of 
depth distribution of witch flounder when compared to its distribution observed in other stock areas during recent 
years.  In addition to spring surveys, a time series of fall surveys was begun in 1990 to investigate seasonal variation 
in stock distribution and abundance of various groundfish species.  In fall 1998 the survey depth range was further 
extended to 1500 meters.   

 
Beginning with the 1995 fall survey the survey gear was changed from an Engel 145 groundfish trawl with steel 

bobbin footgear to a Campelen 1800 shrimp trawl with rockhopper footgear.  The data from these surveys have now 
been converted from Engel trawl catches to Campelen 1800 trawl catch equivalents.  Only the converted survey data 
are presented here. 

 
Survey Biomass and Abundance Indices 

 
Biomass estimates by stratum are presented for the spring surveys in NAFO Div. 3N and 3O, respectively in 

Tables 2 and 3.  Similar data are presented for abundance estimates from spring surveys in Tables 4 and 5, 
respectively.  Fall survey results are shown in the same order as above for spring survey in Tables 6-9, inclusive. 
Graphical plots to better illustrate the comparative trends in stock biomass and abundance by season are presented 
by NAFO Div. 3N and 3O separately and combined in Fig. 2-4, respectively. 

 
Estimated biomass and abundance from spring surveys (which are the longer time series) in Div. 3N have been 

at very low levels throughout the period since 1984.  In most years trawlable stock size was estimated to be less than 
1,000 tons or 2 million fish (Fig. 2; Tables 2 and 4) although some increase was observed in 2000 compared to 
previous years.  For Div. 3O where most of the stock resides, estimates of stock size exhibited considerable annual 
fluctuations on average between 8,000 and 24,000 tons or 6-44 million fish particularly in the late 1980's (Fig. 2; 
Tables 3 and 5).  The several high spikes in the time series appear related to distribution shifts between the deeper 
smaller strata and the more shallow large strata (see Fig. 6-9 for illustration).  This would have the effect of giving 
lower estimates when fish are distributed deeper and higher estimates when fish are distributed more in over the 
bank.  Nevertheless, the data indicate an overall-declining trend in stock size (Fig. 2 and 4) in both the lower 
estimates and the spikes with the estimates for the spring 1998 and 1999 surveys at the lowest level observed since 
1984 in both trends, respectively. The 2000 estimate was about half the 1999 estimate but about double the 1998 
estimate. 

 
Results of the fall surveys for Div. 3N are similar to the spring in both stock size estimates, which are very low 

and lack trend (Fig. 3; Tables 6 and 8).  The data trends for Div. 3O in the fall surveys are quite different than in the 
spring series (Fig. 3; Tables 7 and 9).  There is an increasing trend for 1991-96, however, when the higher value for 
1990 and the lower values for 1997 and 1998 are included the trend is removed (Fig. 3; Tables 7 and 9).  
Nonetheless, the estimates for each seasonal series are generally within the same numeric range.  With Div. 3NO 
combined, the most recent biomass and abundance estimates from the spring surveys are among the lowest observed 
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although variable and illustrate a declining trend since the beginning of the data series in 1984.  The fall survey 
series for Div. 3NO combined is less clear with no real trend in biomass.  The high variability in annual estimates 
may also be related to distribution shifts similar to the spring series (see Fig. 6-7 for illustration).  It should be 
emphasized as well that the more recent lower estimates are also based on more detailed survey coverage than in the 
earlier years (annual percentage contributions to the estimates are shown in Tables 2-9).  Consequently, in reality the 
declining trends are stronger than illustrated in the figures. 

 
Resource Status 

 
Based on the 1998 and 1999 spring survey estimates it now appears that the resource remains at a lower level 

than during the 1980’s.  The general trend in this longer (spring) survey series would in fact suggest that the stock 
shows little or no improvement despite a commercial fishing moratorium being in effect for several years.  No aging 
data have been available since 1994 and are not expected to be available in the foreseeable future.  Therefore, it is 
difficult to comment on any recruitment prospects for the resource.  Population abundance at length from true 
Campelen 1800 surveys in the fall of 1995-2000 indicated a higher proportion of smaller fish in recent years 
especially in the 1998-2000 surveys (Fig. 5).  However, it is quite variable from year to year which makes it difficult 
to track recruitment. 
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