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INTRODUCTION 

The former USSR have been conducting multispecies bottom trawl 
surveys in NAFO Subareas 2 and 3 since 1954 (Bulatova and Chumakov, MS 
1986). Information from spring-summer surveys to Div. 3LN from 1972-1990 
were analysed and evaluated by Power and . Chumakov (MS 1991) for the 
purpose of providing an index of abundance for redfish. They post-
stratified the 1972 to 1982 fixed-station sets and estimated mean 
numbers and mean weights for umsampled strata with a multiplicative 
model. The resultant index for this period was not condisidered 
reflective of stock abundance. The purpose of this paper is provide the 
results of the 1991 survey to Div. 3LN by the Russian Federation and 
evaluate the series since 1984 when the surveys were conducted based on 
a stratified-random design. 

MATERIALS AND METHODS 

Vessels conducting the survey have been of the same tonnage class 
(the BMRT series) and have been towing a standard gear (except for 1985 
when a vessel of a smaller tonnage class (PST) was employed. Mean number 
and mean weight per standard tow (one half hour tow at 3.5 knots) were 
estimated from sucessful sets only. Survey tows were adjusted to a 
standard 1.8 n mi. distance before the analysis. Stratum area was used 
as a weighting factor for deriving an overall mean estimate by year for 
each division. Depth strata which consistently'showed zero abundance 
were not considered in this calculation. 

RESULTS AND DISCUSSION 

A graphical view of the stratification by depth of NAFO Divisions 
3L and 3N (Fig. 1) shows the basis of the current stratified-random 
design. For strata from 183 m (100 fathoms) to 732 m (400 fathoms), an 
area of 11225 n mi l  of Div. 3 I)  represented while in Div. 3N this depth 
range accounts for 2872 n mi 4 . 

Stratified mean number and weight (kg.) per standard tow for Div. 
3L using the stratum area as a weighting factor show a general decline 
from 1984 to 1990 (Table 1-2, Fig. 2-3). Mean density estimates have 
ranged from 105 kg. (221 fish) per tow in 1984 to 8 kg. (18 fish) per 
tow in 1990. The 1991 results indicate a three fold increase in both 
number and weight from 1990. Stratum by stratum estimates indicate some 
rather dynamic fluctuations between some years, for example between 1985 
and 1986 which may be a reflection of migration. Individual tows within 
a stratum can also result in a large range of catches which is 
exemplified by the high variance around the overall mean estimates, 
especially prior to 1989. 



Stratified mean number and weight (kg.) per standard tow for 
surveys in Div. 3N since 1984 (Tables 3-4, Fig. 4-5) have ranged from 
637 kg. (2748 fish) in 1984 to 11 kg. (56 fish) in 1990. Although there 
aPha some rather large changes in the magnitude of the density estimates 
over this period, there is an indication of a general decline. This is 
evident in both the mean number and weight per tow. The 1991 estimates 
represent an increase of 34% for mean number and 45% for mean weight 
from 1990. Stratum by stratum estimates exhibit a similar pattern 
observed for Div. 3L with regard to interannual fluctuations between 
some years and the overall mean values of density are also estimated 
with large variances. 

With the indications of migrations and the inherent variability of 
the trawl surveys it is difficult to interpret changes in the mean 
density from one year to the next as being solely reflective of changes 
in population abundance. What is apparent, in light of these 
uncertainties, is the consistent estimates of densities (both number and 
weight) since about 1988 for Div. 3L and 1989 for Div. 3N that are 
substantially lower relative to what they were in the mid-1980s, and 
which occurred over a comparably short time span. 
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Fig. i. Stratification scheme of NAFO Div. 3L and 3N. 
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Fig. 2. Stratified mean number per standard tow from 
Russian trawl surveys in Div. 3L from 1984 to 1991. 
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Fig. 3. Stratified mean weight (kg) per standard tow from 
Russian trawl surveys in Div. 3L from 1984 to 1991. 
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Fig. 4. Stratified mean number per standard tow from 
Russian trawl surveys in Div. 3N from 1984 to 1991. 
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Fig. 5. Stratified mean weight (kg) per standard tow from 
Russian trawl surveys in Div. 3N from 19$ to 1991. 
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