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ABSTRACT

The redfish exploitable stock abundance and biomass estimated from
the 1983-89 surveys data are presented in the pasper, The VPA method
was used to calculate abundance, biomass and fishing mortality coef-
ficients by age groups during 1968-1989, The TAC was assessed for
1991 with various catch rate.-

The redfish stock in Divs, 3LN is evaluated to be at the mean level:
the redfish biomass estimated by the VPA method with regard for dif=
ferentiated natural mortality coefficients (M) amounted to 194.7 x
10%t, and to 187.2 x 107t with M = 0,1, for all age groups.

i

INTRODUCTION

The North-West Atlantic redfish is one of the most importamt commer-
i

cial fish, The fish stock was estimated, recently, by the trawl-

acoustic surveys and mathemsthical caleunlations,

Spacious biological material, the basis for estimates of age compo-
gition, year-class strength apnd other characteristics of population,

is collected during the regular surveys, which are of great impor-
tance for stocks investigations and rational fishery management.

The main purpose of the paper is %o obtain the most unbiased rede =
fish stock and TAC estlmates. Two waye of calculations were applle-
ed1 with regard for and without natural mortality coefficients (M)
differentiated by age groups, i.e., with the constant M = 0.1,

MATERTAL AND METHODS

The VPA method was used to estimate the redfish exploitable stock
abundance and bicmasa from the 1968-89 data. Table 1 presants qu-




antitative composition of catches by age-groups and years of fi-
shery,

The data on redfish international catch in Diva. 3IN in 1989 come
from NAFQ Circular Letter (89/62). Initial data for 198788 were
substituted in connection with the total internaticnal catch refine
ments given both in N4FQ statistical papers (NAFO SCS Doc.89/21)
and Canadian scientific papers (Atkinson and Power, 1989). Fishing
efforts per each year are given for a standard Soviet vessel of
BMRT-type., '

Obtaining of reliable resuli{s is hampered by annual correction of
international catch statisties, NAFO SCS Doc¢,B89/54 indicates that
the data since 1986 have been preliminary yet. We suppome;.the
catch statistics for 1989 in Diva. 3LN raises doubis. The Soviet
catch of the redfish is at the quota level year in year out, The
cause of total intermational catch variability recently is, moat
of 2ll, a different fishery intensity of the EEC countries (Fig.1).

11 set~up methods were applied for calculation of the initial fi-
shing mortality coefficients during the stock estimate by the VPA
method (Pope and Shepperd, 1983), The calculations were made using
both differentiated by ages and constant coefficients of natural
mortality. Differentiated by ages coefficients of natural mortali-
ty come from the paper (Efimov et al,, 1986), Maximum values of
correlation coefficients between fishing mortality and effort ser—
ved the ground for choosing this or that method.

Prediction of the stock status and the TAC estimate Ffor 1991 was
made at the various exploitation levels: at precautious level
fFO 1), at the 1989 level, and at the MSY level (Fmsy)'

The choice of fishing mortality coefficient for fishery regulation
(T4C) was caused by the following: if actual values of F were sig-
nificantly lower, than Fms y The predicted catch rate was egual

to Fmsy' otherwipe, the value of FO.1 served as the predicted ope.

The trawl survey was conductad by RV "Persey-III" by the strati-
fied-random method in March-July 1989 (Doubleday, 1981) and the
acoustic survey was prosecuted by the methods adopted in FINRO
(Mamylov, 1987),

RESULTS

Initial coefficients of fishing mortality were estimated by the
Laurec methed, which set correlation coefficlents between effort
and mortality within 0,64~0,?4 for main commercial groups aged 7-
=19, The redfish abundance estimate with regard for coefficients




of natural mortality differentiated by age amounted to 1151.7 x

X 10 spec, in 1989, the biomass - to Jdg4.7 x 105t (Tables 2,3)

and, with the constant M = 0,1, - to 1157.1 x 10%spec. and 187.2 x ‘.

' x {o5t, respectively (Tables 4,5),

The results from sampling hauls together with data from fishery
vessels indicate that the bulk of catches consisted of fish 21-28
cm long (Fig.2) at age 7-10 from the 19?9—1982 year-classes,

4 good recrultment by the 3-4 - year-olds from the 1985-86 year-
classes was observed in Subarea 3.

The total abundance of the re@fish in Div, 3LK calculated using
the data from the trawl-accustic survey in 1989 was 145.1 x 106
spec, and the bicmass - 40,2 x 105t. The results obtained from
the trawl survey in 1989 were the lowest for 1983~89 (Fig.3),and,
in our opinion, they don't reflect the actual stock status of the
redfish, Underestimation of fish in Divs, 3LN is explained by

a rough bottom rellef and scattered distribution of the redfish
over the area inhabited, Primarily, 1% is due to the redfish mig-
rations between Divs, 3N and 30, when the hydrological conditions
in the area vary.

CONCLUSIONS . :

The redfish biomass in Divs. 3LN in 1991 1s supposed to be at the
level of 300 x 103t (Tables 6,7). Since the actual coefficients
of fishing mortality are close to Fms and higher for some age
groups (Tables 8,9), the catch rate for 1991 has been chosem at
the level of F 0.1% 0.131. The TAC will be 22 x 103t with regard
for the natural mortality coetficient values differentiated by
age.

The stock estimate is lower with the constant values of natural
mortality coefficient, Considering that natural mortality increa-
ses depending on age, the use of constant coefficients of natural
mortality is unjustified.
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Table 1 Age composition of the redfish catches in Divs. 3LN, spec., (x 10-5)
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Table 2 Redfish abundance estimated by the VPA method with regard for coefficients of natural
mortality differentiated by age, spec. (x 10-6)
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Table 3 Redfish biomass estimated by the VPA method w

iei

by age, (x 10%)
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Table 4 Redfish abundance estimated by the VPA method with regard for constant coefficient
of natural mortality by age, spec. (x 10'6)
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isb.biomass estimated by the VPA method with regard for constant coefficient
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Table & Prediction of the redfish stoock status and TAC (with regard for differentiated

natural mortality coefficient)
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Table 7 Prediction of the redfish stock status and TAC (with regard for constant natural mor—
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M - coefficients of natural mortality
F - coefficlents of fishing mortality;

N - abundance;
B - biomass

Legend: T - age



Table 8 Coefficlents of fishing mortality estimated with regard for natural mortality

coefficient differentiated by age
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Table 9 Coefficients of fishing mortality estimated with regard for copstant natural

mortality coefficient by age
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Fig.2 Redfish length composition from the catches by the small-
meshed trawl in Div.3IN in 1985-89 '
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