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Abstract

Steck assessment and feasible catcn of peaxea rearisn in vhe
area of the Grand Bank of Newfoundland (3LN) are given on the
basis of fishery analysis and results of total trawl surveys
obtained by means of the VPA and Beverton and Holt's methods,
The instantaneous fishing mortality rate of beaked redfish at

which the maximum feasible catch may be taken is estimated.

Introduction

Redfish are rather important for the Soviet and foreign

trawl fishing in the area of the Grand Bank of Newfoundland (3LN).

Beaked redfish (Sebastes mentella Travin), the most numerous and

frequently occurring species, make up 90-95% of redfish in the
catches,

The Soviet trawl fishing for redfish in the area of the Grand
Bank of Newfoudland has started since 1956, The record catch. of
45,000 tons was taken in 1959, then the catches decreased(Table 1),
Fishery was carried out most éuccessfully from 1971 to 1973, The
significant decrease éf catches because of change of fishery
regulations in the Northwest Atlantic was registered in 1977—1978;
Nowadays mainly the USSR and Cerada are fishing for redfish in

Div. 7LN.




Beaked redfish have a prolonged life cycle, multiege structure
of populations, late maturation and @ long period of larvae
spawning (Nikolskaya, 1967, 1969).

It was found that redfish stock (Kopytov Bank, Rosengarten
and Flemish Cap Banks), having been influenced by intensive
fishery for a long time, was to a great extent depleted, and it
caused the decrease of fishing productivity (Travin, 1957; So-
rokin, Shafran, 1959; Zakharov, Konstantinov, 1970; Chekhova,
1980), The restoration period was very long. In this connection
it is necessary to estimate beaked redfish stock in Div, - 3LN,

and allowable catch,

Materials and methods ,
Stock assessment and feasible catch were determined by the
VPA and Beverton and Holt's (1969) methodis. Statistics of inter—
national fishery (Stat. Bull, ICNAF,‘1969—1979) and PINRO bidlo-
gical statistics (Tables 2 and 3) were the basis for calculations.
As a result of data processing (Table 3) the following equations

of growth for meles and females, respectively, were obtained:

8-0.47 (t+11.56)),

1 99 (1 -

t
-0,067 (t+1.45)
£ = 95 (1-e e

Inconnection with the fact that growth rates of males and

i

1

females of beaked redfish in Div, 3LN are different,in order
to make more accurate estimation of the stock and feasible catch,
calculations were made for each sex separately, and then were
united for the whole fishing stock.

While constructing the curves of relation of feasible catch

Tw
R

per recruit and fishing mortality F rate (fig.1) the

following values of parameters for males and females were accepted:
14=0.,10, t =4, t =6, t =23,
where M is the instantaneous rate of natural mortality.
tP is the age at which fish first appear in the fishing

area.
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t; is the age at which fish e¢nter fishing stage.
tﬁ is the maximu@ﬁge.

The curves of feasible catch ci males and females have their
meximum in F=0,30 and F=0,20 with %w = 200 g and %w = 170 g,
respéctively. '

To apply the VPA method total mortality rates Z at ‘the last
year of life (at the age of 23%) for each ycar class wdre calcu-—
leted as natural logarithms of relution of mean abundance in
a catch per trawling hour at the age of 23 and the mean abundance
of this yesr class in a catch per trawling hour at the age of 24;

Fishing mortality rates F at the last yecar of life of each
year class were obtained by subtracting the accepted value
M=0,10 from the calculated values of Z, k

The results of stock assessment and sstimation of the fishing
mortality rates for males and females of beaked redfish in the

‘area of the Grand Bank of Newfoundland by the VPA method are
given in Tables 4 - o,

Mean abundance of males and femules (recruits) at the age
of 5 is 100,592 ~105 and 35,195 « ’lO5 spec., respectively,
and feasible catch per recruit is 200 g and 170 g. Based on these
data feasible catch of beaked redfish will be 26,000‘toné. It
iz scen from Table 2 that the mean catch of beaked redfish for
the 1968-1970 period was about 22,000 tons, which is 1,2 times

as low as feasible catch.,

Conclusions

The analysis of tfishery and the results of total trawl
surveys of 1971-1978 testify to general increase of beaked
redfish abundance in Div. 3LN at the expense of entering of
some abundant year classes to fishery., Calculations show that
total allowable catch may be 26,000 toné with the present

state of beaked redfish stock in Jiv. 3ZLN,
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Table 1. Redfish catch taken by all countries (tons) in the area
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of the Grand Bank of Newfoundland, Divisions 3LN.

3LN

1958

1958

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
om
1978

21069
44585
28010
23175
21434
21097
8I04
13493
16974
26270
I7613
2463F
14388
34353
28933
33297
22286
17871
20512
16516
12000
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Table 3. Mean leanght and mass of beaked redfish in the area of the Grand Bank
of Newfoundland, Div. 3LN.

T

fﬂean'length f liean mass f A f Mean length fMean mass
. (cm) ; (g) ; ; (cm) ; (g)
g . “ . 8 . .

° ® @

femalesamales _females: e :males [females smales:females

®

e tmales

: :
e ® 3
[ ® ® ° L

pe e¢e oo

e
B

1

23,0 18,0 I60 II0O I4 36,2 34,4 640  6I8
23,0 23,6 183 I8 15 36,9 36,6 708 703
24,2 24,6 222 234 I6 37,8 87,0 756 743
25,3 26,0 252 257 7 38,9 39,4 802 847
%6, 26,3 22 285 I8 39,4 39,9 84 96
26,6 27,56 290 313 19 40,2 4I,0  9I7 10%
10 28,8 28,8 352 356 20 4,4 42,1 95I  II70
IT 30,3 30,1 424 393 44,0 42,3 100 I2I9
12 32,7 3,9 4% 46l 43,0 44,6 1000 I24T
I3 34,6 33,1 573 539 23 - 45,6 - I237

W 2 O O

RN
™o H




Table 4. Instantaneous rates of fishing mortality of beaked redfish nales (numerator) and females (denominator) in the area
of the Grand Bank of Newfoundland, Div. 3LN.

Age

Years of fishery

years 1968 1969 1970 1971 1972 1973 1974 I9% 197 1977 1978
5 0,08 0,000 0,049 0,085 0,040 0,032 0,016 0,245 0,006 0,00 0,049
0,005 0,006 0,033 0,032 0,016 0,0I? 0,006 0,087 0,008 0,000 0,020

6 6,020 0,018 0,002 0I29 0,086 0I27 0,028 0,565 0,0I6° 0,020 0,098
0,010 0,0I5 0,046 0,069 0,03 0,044 0,009 0,130 0,008 0,002 0,035

7 .Q,QQZ ’ _0.9&4_7. Q:%l. 92_0.0_3 Q’Q_S_z. QsI..I_S. .Q’m 9.9252 _Q'(_)ﬁg .Q’QI_Q 9’0_62

~ 0,0{8 0,031 0,046 0,067 0,043 0,072 0,0I2 0,I28 0,020 0,004 0,082
8 Q’_Q.8_3 .Q!Q.GL'? O99.§§ O’QS_S Q’.Q.O_z. .Q'_I_S.Q .Q».Qéé Q,QQQ O,Qﬁﬁ 9’9@ 9.99&4.
0,04 0,062 ©,083 0,09% 0,063 O,III 0,033 0,269  (,050 0,010 0,082

9 0,117 0,099 0,120 0,119 0,087 3,208 0,053 0,248 0,206 0,073 (0,503
0,03 0,073 0,082 0,043 0,054 0,095 0,0I5 0,187 0,100 0,0I9 0,070

- 0,23 0,152 0,144 0,123 0,293 0,47 Q0,217 0,168 0,461 0,4i4  G,268
10 0,05I 0,095 0,I57 C,066 0,082 0,126 0,010 0,[83 0,220 0,085  0,I02
- 019 0,180 0,05  0,I58 0,27% 0,555 0,462 0,120 0,67 0,64 0,330
0,055 0,I0I 0,204 0,077 0,080 O,III 0,035 0,068 0,245 0,I0I  ©,108

12 Q,_ZQ_@_ 99&‘-:4. .O_’Q@..S_ Q,__eﬁ .Q’_Z..‘?.’.Q 9.9.’329 99.2.5_9 9’1_2_6. O!.@..géi .9'5_3.;)_. 9’2_9_3.
0,080 0,166 0,273 0,II0 0,I79 0,222 0,092 0,08I 0,383 0,298 0,188

I3 0,211 0,285 0,06 0,235 0,274 0,333 0,593 0,266 0,57T 0,587 (0,332
0,087 0,II9 0,273 0,069 0,II6 0,19 0,14 0,065 0,382 0,277 0,172

14 9’282 .(.:.".].:.%.8. Q’.@Q _a».l‘__O 099 Q’g?.ﬁ 93_354_ 9’7_6__9. .Q’ﬁ 9_9@ 0’7_4_9 E,QS_Q
0,069 0,II6 0,157 0,145 0,106 0,I77? 0,145 0,053 0,274 0,264 0,149

15 0103 0169 00  OI57 028 (0,201 0,645 0,415 0,283 0,74 0,299
0,063 0,I23 0,I43 0,402 0,281 0,279 0,255 0,054 0,290 0,381 0,227

6 0088 0I52 0,04 0,310 0,413 0,413 0,987 0,577 0,280 I,219 0,440
0,030 0,060 ©,065 0,228 0,145 0,210 O0,I02 0,027 0,I85 0,193 0,124

17 0,099 0,088 0,007 0,197 0,390 0,480 0,817 0,609 0,258 1,335 = (,408
0,0I7 0,032 0,0I3 C,056 0,092 0,164 0,068 0,0I2 0,081 0,079 0,062

0,358 0,163 0,008 0,243 0,526 0,810 I,2I3 0,412 0,350 I,939 0,6

18 0,048 0,057 0,0I6 0,IeI 0,I37 0,265 0,I06 0,041 0,104 0,279 0,17
Ig Q»?é'l .Q'_B.g.I. .Qv..ég 9'1_29. _Q’@_Z 9’53_9 9.96_2_6._ .Qt4_52'. Q,_I_@I_ L;542 0,478
0,089 0,146 0,014 0,222 0,180 0,291 0,198 0,055 0,209 0,244 0,165

20 3,217 1,523 0,061 1,505 0,566 I,456 2,535 2,086 2,618 3,035 I,882
0,627 0,765 0,043 0,949 0,80 I,2II 1,482 0,709 0,640 0,903 0,83

2 1,602 I,6I6 0,471 0,532 0,93 0,128 0,709 1,456 0,420 0,264 0,816
0,436 0,585 0,043 0,743 0,363 0,429 0,75 0,272 0,530 0,749 0,485

22 Lzb 1,473 0,822 1,086 I,062 1,086 0,072 1,881 I,086 1,086 1,086
0,686 3,206 0,358 0,800 0,859 0,717 1,062 0,886 0,8% 0,882 I,036

23 1,928 2,914 1,562 1,254 1,972 I,923 1,927 2,370 1,357 2,024 1,923
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Fig.1. Relation of beaked redfish feasible catch and

fishing mortality rate.
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