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The VPA method was used to estimate abundance and biomass of 
the exploited part of the redfish stock in Divs. 3M. and 3LN 
in 1968-1988. The fishing and natural mortality coefficients 
were calculated by age groups. The TA0 estimate for 1990 is 
obtained. 

The redfish stock on Flemish Cap Bank is at the high level: 

in 1988 redfish biomass estimated by using the natural morta- 

lity coefficients differentiated by ages amounted to 301,1 thou-
sand tons, and to ;44,8 thousand tons with Mt0.1 for all age 
groups. 

The total redfish biomass from the trawl-acoustic survey in Div.3M 
Was 457,0 x 10-) tons. 

From 1979 to 1 986 the redfish abundance and biomass in Divs. 3LN 

tended to increase. In 1988 the biomass was 351,3 thousand tons. 

Trawl-acoustic surveys yielded the total redfish biomass of 196,5 

thousand tons in Divs. 3LN. 

IN  

In recent years the redfish catch in Divs. 5M and l5LN has in-

creased mainly because of the extended fishery by the EEC count-

ries. Regular investigations aimed at estimation of the redfish 
stock status in these sivs. are important for its rational exploi-
tation. Species stock status, undoubtedly, depends on the stock 

age composition, year class strength, natural and fishing mortali-
ty. 
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The main aim of this paper is to obtain objective redfish stock 

estimates and MC using both age-differentiated and constant coef-

ficients of natural mortality. The stock assessment and TAO value 

for redfish in Div. 5LN are only referred to together with age-de-

pendent coefficients of natural mortality. 

MATERIAL AND METHODS 

The VPA method was used to estimate abundance and biomass of the 

exploited part of commercial redfish stocks under consideration. 

Quantitative composition of catches by age-groups and years of 

fishery is given in Tables 1 and 2. The data on redfish catches 

in Divs, 3M and 5LN in 1988 come from NAFO circular letters (89/II, 

88/73). Foreign fishing effort per each year is fitted to the one 

rendered by a standard Soviet vessel of BMRT-type. 

The natural mortality coefficients by age groups calculated in 

accordance with methods described in papers by Tretyak and others 

(Ithetyak, 1985; Efimov et al, 1986), as well as the constants 

equal to 0.1, for each age group were used for the stock estima- 

tion. 

Methods of "tuning" outlined in the paper by Pope and Shepperd, 

1983, were applied to calculate the inital fishing mortality 

coefficients. Such criteria as maximum values of correlation coe= 

fficients by age groups between fishing mortality and effort and 

minimum values of the "tuning" method errors calculated with the 

dependent and nondependent data served as the ground in choosing 

this or that method. 

The stock status prognosis and MC for 1990 were made with due 

regard for partial recruitment coefficients calculated by the 

Rivard's method (Rivard, 1980). Optimum exploitation parametres 
for commercial redfish stocks under consideration were obtained 

by using the Thompson-Bell method (Ricker, 1975). Stock status 

prediction and TAC for 1990 was made in 3 versions: a) sparing 
regime of exploitation; b) exploitation rate at the 1988 level; 

c) exploitation rate at the MSY level. 

RESULTS 

Div. 5M.Appropriate stock estimates for age groups 5 to 23 were 

obtained using 2 versions of natural mortality coefficient es-

timates in VPA calculations. A modified gamma method showed the 

best criteria in both versions under the VPA tuning. The basic 



age groups 10 to 23 had the correlation coefficients within the 

range of 0,95-3,62. Constant natural mortality coefficients give 

excessive fishing mortality coefficients: (Tables.5,4)  for age 

groups 17 to 23, besides, the stock size is overestimated without 

affecting the TAC. 

The analysis of abundance (Tables 5,6) and biomass (Tables 7,8) 

shows the increase of the redfish stock on Flemish Cap. From 1979 
the commercial stock biomass has kept to the level of 220 thou-

sand tons. In 1988 the abundance taking into account age-differen- 

; tinted coefficients of natural mortality by age amounted to 

1239,1 x 106spec., the biomass to 302,1 thousand tons. 

Tables 9 and 10 show that the application of constant mortality 
coefficients leads to overestimation of the stock size for 1989-

- 1 990 . 

The trawling data from research and fishery vessels indicate that 

the bulk of the redfish catch in 1988 consisted of fish ranged 

from 22 to 27 cm in length (Fig.1). A relativly high number of 
9-15 cm fish is indicative of appearence of strong year-classes 

in 1987-1986. The trawl survey yielded . the'redfish abundance of 
 185,1 x 106fish. and the biomass-of 47,0 thou.t (Table 11). The 

trawl survey showed that a decrease in abundance and biomass of 

redfish was die to inaccessibility of the main part of the stock 
•for bottom trawl fishing. The results of the acoustic survey con-

ducted in June 1988 indicate that the main redfish concentrations 

were distributed pelagically (Fig.2). According to the data from 
the acoustic survey the redfish abundance was 1660,0 x 10 6fish and 
biomass - 410,0 thou.t (Figure 11). 

The results of the trawl-acoustic survey are in agreement with 

-the abundance and biomass calculated through the VPA method. 

Div. 31,N.  Estimated abundance of the commercial redfish stock in 
1988 was 1768,0 x 10 6fish (Table 12) and the biomass - 551,3 thou.t 
(Table 15). 

When applying the VPA method in accordance with all methods of 
"tuning" (Pope, Shepperd, 1963) the correlation, coefficients were 

low and for some age groups even negative. The best estimates were 

obtained from the metdod of weighted mean of fishing mortality 

coefficients, (F).. The correlation coefficients for all age groups 

from H to 18 were 0,47-0.60. The fishing mortality coefficients 

are shown in liable 14. 

The results from sampling tows together with data from fishing. 

vessels indicate U,riat the bulk, of catches in 1988 consisted of 

fish-of 20730 cm long and at-age 7-1n pigs.5,4) 



The redfish abundance in Div. 3LN estimated from the data of the 
1888 trawl-acoustic survey was 1035,1' x 10 6fish, and the biomass 

196,5 thou.t (Table 11, Fig.5). In our opinion, the acoustic 
survey gave underestimated results which don't reflect the actual 
situation due to undersampling-of fish because of complicated 

bottom topography in these Divisions. Besides, we believe that 
this may be caused by migrations of the warm-loving redfish 

within the boundaries of Div. 5LR depending on temperature varia-
tions in this area. 

The VFA estimates•and the results of trawl-acoustic surveys point 
to the high level of commercial fish stock on the Grand Newfound-
land Bank. 

CONCLUSIONS 

The redfish stock on Flemish Cap is at a high level, the biomass 

and abundance are increasing. In 1990 the biomass will exceed 
the 1979-1983 average level and amount to 580 thou.t. TAC in 1990 

may be 50 thou.t at F O 1 =0.22. 

.The redfish biomass on the Grand Newfoundland Bank in 1990 is 

expected to be about 400 thousand tons. 1 1/%C will amount to 40 

thou.t at 2 (6=0.18 (Table 15). 

The results of abundance, biomass and NC estimations point to 

the preferable use of age-differentiated coefficients of natural 

mortality in mathematical models. 
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Fig.l. The redfish length composition from the catches by.small- 
meshed trawl in the Flemish Cap area in 1984-1988 
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Fig.2 The recifish distribution in Flemish Cap area during the 
acoustic survey conducting in June of 1988 
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Fig.5 The redfish length composition from the catches by small—
meshed trawl in Div. 5L in 1984-1988 
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trawl in Div N in 1984-1988 
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Fig:5 Redfish distribution in Jiv. 211,N during tne acoustic sUrvey 
in Pdaron—June of 1988 
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