NOT TQ BE CITED WITHOUT PRIOR
REFERENCE TO THE AUTHOR({S)

Northwest Atlantic | Fisheries Organization

Serial No. N1958& . o NAFQ SCR Doc. 91/75

'SCIENTIFIC COUNCIL MEETING — JUNE 1991

Abundance and Biomass estimates of Redfish (§. mentella) in
Div. 3LN from USSR Groundfish Surveys during 1972-1990
, oy
D.Power

Dept. of Fisheries and Oceans, Science Branch, P. 0. Box 5667
St.John’s, Newfoundland, Canada, AlC 5X1

and
A. K. Chumakowv

Murmansk Marine Biological Institute of the USSR Academy of Sciences
17, Vliadimirskaya St., 183023, Murmansk, USSR

INTRODUCTION

In order to assess the status of a stock ¢of fish an index of abundance
provides a basis for evaltation. In order to provide such an index for redfish
in Div. 3LN, USSR spring-summer groundfish surveys from 1972-1930 were analyses.
The mean number and mean weight per standard (1.8 nm) tow in each stratum were
analyses with a multiplicative analysis to estimate strata that were not sampled
for any particular year.

MATERIALS AND METHODS

USSR bottom trawl surveys have been conducted in NAFO Subareas 2 and 3
since 1954 (Bulatova and Chumakov, MS 1986). For the purpcoses of evaluating this
historic series for redfish, and in accordance with the STACREC Working group
recommendations (ANON M5 199%0), only data from 1972 to 1990 inclusive were
considered. From 1972 to 1982 these surveys were based on a fixed station design.
In the present.analysis these surveys were post-stratified according to the
standard NAFO stratification for Divisions 3L and 3N. From 1983 onward these
surveys have been conducted on a stratified-random design. 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. )

The multiplicative analysis is based on a multiple regression of the
log({ln) mean catch per tow (for number and weight separately) in each stratum as
the dependent variable against the effects of stratum and year. These results are
then used to estimate a value for unsampled strata in the survey series. Strata
which consistently show zerc to very low abundance over the series of surveys
were eliminated from the analysis {Tables 1-2). A value of 0.5 was added to the
mean values of all strata in the analysis to compensate for strata sampled with
zero catches because ¢of the log{ln) based design of the model. The analysis was
conducted for each NAFO division separately. The individual survey tows were




_2_

adjusted to a standard 1.8 n mi. distance before the analysis. There were no
data available for 1983. '

RESULTS AND DISCUSSICN

A graphical view of the stratification by depth of NAFQ 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® of Div.

"3L is represented while in Div. 3N this depth range accounts for 2872 n mi?,

~ Stratified mean number and welght (kg.) using the stratum area as a
welghting factor for Div. 3L show much between year variability (Table 1-2, Fig.
2). Density estimates in terms of mean weight per tow (Table Z) have ranged from
a low of 7.59 kg. per standard tow in 1990 to 163 kg. per tow in 1981. Stratum
by stratum estimates (Table 1-2) show quite clearly that the highest
concentrations are found in deeper waters along the slope.

Tdentical trends can be seen for the time series in terms of numbers and
weight . From 1972 to 1984 there have been changes in the density estimates from
one year to the next that are perhaps too dynamic to be solely explained as
changes in stock abundance. The estimates from 1372 to 1976 are highly dependent
on the results of the multiplicative aralysis. In practice, these types of
analyses are best suited to a situation where only a few strata are to be
estimated relative tc those sampled. From 1977 to 1982 there are gquite a few
stratum estimates based on only one set per stratum in areas of highest density
pecause these surveys were post-stratified from a fixed station design. The
series from 1984 to 1990, corresponding to a perlod when the estimates were
derived primarily from sampling, there has been a steady decline in the density
over this period.

Strarified mean number and weight (kg.) per tow for surveys in Div. 3N
since 1972 (Tables 3-4, Fig. 3) indicate tremendous interannual fluctuation in
terms of number and weight. However, we feel that for the period 1972 to 1982 the
same arguments can be put forth here regarding the confidence of the yearly
estimates of abundance. There are too many values estimated within each year by
the multiplicative analysis relative to those estimated by sampling. Yearly
estimates of density since 1984 in terms of mean weight (kg.) per tow have ranged
from a high of about 637 in 1984 to a low of 11 in 1990. Although there are still
some rather dynamic changes over this period, there is an indication of a general
decline. This is evident in both the mean number and weight per tow.

Estimates of abundance indicate a trend of decline in both Div. 3L and
Div. 3N since 1984. This is generally true for measures of density based on
numbers (Fig. -4) and weights (Fig. 5). The 1990 survey estimates of density in
both divisions are the lowest on record from these surveys.
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estimated with a multiplicative analysis (see text).
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