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

Northwest Atlantic Fisheries Organization

Serial No. N1719 NAFO SCR Doc. 90/08

SCIENTIFIC COUNCIL MEETING - JUNE 1990

Estimation of the Stock Status and TAC for Redfish

Schastes marimes in Div. 3M for 199]

by

A. A, Vasgkov, A. C. GCaluzo and I. A. Oganin-

Polar Research Institute of Marine Fisheries and Oveanoyraphy (PLNRO)
6 Knipovich Street, 183763, Murmansk, USSR

ABSTRACT

Estimates of expleitable redfish stock abundance and biomass are
presentad for 198%-89 according to the trawl survey data, The VPA
nethod was used to calculste abundance, biomass snd fishing mor-
tality coefficients by age groups for 1968-89, The TAC estimate
is given for 1991 with ditferent intensity of catch rate.

Redfish stock from the Flemish Cap RBank is estimated to be at
the average level: the biomass calculated by VFA method using
differentiated natural mortality coefficients made up #39.3 x
10° and with constant M=0,7 for all age groups - 303,4 x 10°%.

INTRODUCTION

The snalysis of data of international redfish catches taken on
the Flemish Cap Bank gives evidence of inecreased fishery for
1986-89, The same situation was observed in 1971-75 (Fig, 1).
If until 1987 the USSR was leading in redfish fishery, in 1989
the yield tasken by the EEC countries constibuted about 50%,

The Polar Institute carries cut regular hydroécoustic surveys

in the Division and uses mathematical methods for the stack
estimation, The results of surveys show that redfish stoek size
from the Flemish Cap Bank is at the averape level (Vaskov et al.,
1987, 1989). In our opinion, this is due %o a high biclogical
productivity in the Division and to & decressed prass of preda-
tors, cod in the first place.

The present paper is aimed at obtaining the most unbiased red-
fish stock and TAC estimates by mathematical methods,




MATERIAL AND METHODS

Abundance and biomass of exploitable redfish stock are estimated
by VPA method according to age composition data for 1968-89,
Table 1 1lists date on age composition of catches for the recent
12 yearé. Data on internstional e¢atch statistics for 1989 are
borrowed from the NAFO Circular Letter 89/62, In view of revision
of totsl international catch (Power and Atkinson, 1989) the data
on age composition of catches for 1988 were recalculated, Fishing
efforts per each year were given for a standard Soviet vessel of
the BMRT type. On the whole, the methods of calculatlon are =et
forth in the paper by Vaskov et al, (1989).

RuESULTS

Using two variants of natural mortality coefficient values fof

the VFA method we cobtained appropriate estimates ¢f redfish stock
for 5-2%-year-clds., To calculate starting coefficients F the method
suggested by Saville (®ope and Shepperd, 1983) for tuning VPAs was
chosen, for which correlation coefficients between the fishing mor-
tality and effort were within 0.44-0,76 for 6-19-year-olds., Appli-
cation of constant coefficients M leads to the stock oversstimation
(Tables 2-5) and influences the TAC value (Tables & and 7).

Analysis of abundance and biomass dynamics (Tables 2-5) shows,

s relatively stable stock size on the Flemish Cap which in recent
years remains at the level of 200-240 x 105t.In 1989 abundance

and biomass with regard for differentisted M values amounted to
1104,9 x 10° spec. and 239.3 x 10° t while with constant coeffi-
cients of natural mortality - 1417.8 x 106 gpec. and 305.4 x 105 t
respectively.

The catches taken by research and fishing vessels on the Flemish i
Cap consisted of redfish 8-45 cm long aged 1-22. Specinens on-

28 cn long prevailed in the catches (Fig. 2). A good recruitment

of the stock with the 3-4-year-o0lds of sbundant 1985-1986 year-

classes was observed in 1989, ‘

Acecording to date of multlspecies trawl survey carried out in
June 1989 the portion of redfish stock available to a bothom
sampling trawl on the Fiémish Cap incressed from 183,71 x 106 to
283,77 x 10° spec, and biomass increased from 47.0 x 105 to 83.3
x 107 % (Fig. 3). The bulk of redfish was found in June 1989 in
pelaglic waters which is confirmed by hydroacoustic survey data.
4 total abundance and biomsss estimate obtained from bhe data of
the trawl-acoustic survey in 1989 made up 2231.0 x 106 gpec. and
365.9 x 10° t. :

To caleulate the TAC for 1991 three levels of rate of exploitation




were used: FO.1 = 0,25, FMSY = 0,40 and F = F1989 (Tables © and 7).
Considering that for major ege groups the catch rate in 1989 was
lower than FMSY {Tables 8 and 9) the F1989 level may be taken as
reguidtion measure. With the use of differentiated coefficients

of natural mortallty the TAC value for 1991 will constitute 39 x
’lO3 t. The stock size forecast is made on the assumption that
recruitment of redfish aged 5 in 1989~1991 will be a2t the averége'
level for 1986~1988, the biomass in 1991 being 300.0 x 10° t.

CONCLUSIONS

The redfish stock size from the Flemish Cap Bank remains at a
stable level, In 1991 the biomass will be no less than the
average value for 1986-89 and reach 30C.0 x 103 t. The TAC
value in 1991 may be at the level of 39 x ’IO3 t.
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Table 1. Age composition of redfish catches in Div., 3M,
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Table 2. Redfish abundance estimated by VPA method with

i ts M by age groups,

icien

differentiated coeff

Spec. X 10~%
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Table 3. Redfish biomass estimated by VPA method with
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Table 4. Redfish abundsnce estimated by.VPA method with

t M for age groups, spec.

icien

constant coeff
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: 1989

‘1923

1987

1984

1985

1984

1983

constant coefficient M for age groups,tx 105

Table 5. Redfish biomass estimated by VPA method with
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Table 6. Prediction of redfish stock status and TAC
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Table 7. Prediction of redfish stock status and TAC
(with constant coeff
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Table 9. Fishing mortality coeff
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Fig. 2 Redflish length cdmposition from catches taken
with a small-meshed trawl on the Flemish Cap

- Bank in 1985-1989
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