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ABSTRAOT

"Estimates of abundance and biomass of the commercisal red-

fish stock, as given by trawl-acoustic surveys during
198%-1990, are presented, Numbers, biomass apnd fishing
mortality coefficients, estimated from VPA, are used

to evaluate the total allowsble catch (TAQ) for 1992

for different exploitatlion rates,

The 1990 trawl-acoustic survey estimated the total abun-
dance of redfish at 139.,% mill.fish and biomase at 39.6
thou, t.

Redflsh stock, as calculated by VPA, has been classified
as average, with numbers amounting to 44,8 mill.fish
and blomass to 184,2 thou.t,

INTRODUGTICN

During 1974 to 1985 the fishing for refish in Divs,3LN

was at a fairly steady level, The harvest varied from

12 Yo 24 thou.t and was below the TAC. The exploitation

rate was noted to grow since 1986 and the 1988 catch -

71 thou.t - was 2.8 times larger than the TAQ (25 thou.t),
Preliminary catch date indicated its decline since 1988,although
in 1988 too it 1,8 times still exceeded the TAC level.

Soviet and Canadian research surveys provided evidence
indicating a reduction of numbers and biomass of red-
fish in the aforessid areas, It is a matter of further
investigation whether it is a consequence of intensive
fishing or a reflection of population bioclogical con=
dition.

A goal of the paper is to give unbiassed estimates of the
stock size and TAC through mathematical methods on the
basis of biological data,

MATERIAL AND METHODS

Numbers and biomass of the commercial stock of redfish
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are calculated through VPA. Age compositions in cstches
for recent years have been revised in view of up-dated
international catch statistice, Valuss of redfish catch
in Diva. 3LN have been borrowed from ICNAF/NAFC Statis-
tical Bulletins and NAFO Circular Letters (90/76, 90/79,
90/87). Since forscasting is accoplished in lack of inpe-
ternational data on vessel type and fishing effort, for
each year fishing efforts are fitted to that of USSR
standard BMRT (large-refrigerator-trawler),

To estimate the stock size natural mortality coefficients
by age have been used a3 well as constant coefficients
equal to 0.1 for a2ll age groups. The present paper pre-
sents estimates of the stock size, derived with the
account of only differentisted natural mortality coef-
ficients,

Of 13 VPA tuning methods to find start fishing mortality
coefficients the Leurec method was selected, in which
correlation coeffcients at age between fishing mortali-
ty and effort were meximum, Partial recruitment coeffi-
cients were derived through Rivard methcd (Rivard, 1980).

Three options of the forecast of stock size and TAQ for
1992 are suggested: under cautious exploitation,

intenaity of fishing of the 1990 level and at the level
of MSY.

The trawl-acoustic survey was accomplished by the RV'Per—
sey-III" in April-May 1990, stratified-random technique
was employed(Doubleday, 1981)., Acoustic survey technique
was used as described in Mamylov (19B87).

RESULTS

In bivs, LN the redfish were, as usually, distributed
over a continental slope. Catch was composed of indivi-
duals 9-43 cm (Fig.1) in length at age 2-24, 21-30 cn
fish prevailed, Large fish over 25 cm in length, largest
size 30-33 cm, predominated deeper 500 m. In general;
fish smaller than %0 cm accounted for about 90%. On the
Grand Bank, especially in Div, 3N, redfish smaller than
23 cm consituted more than a half of the catch,

The trawl survey estimated the redfish stock in Divs. 3IN
to be below the 1989 level, Biomass decreased Trom 11.0
to 7.1 thou.t and numbers from 44.5 to 2%.1 mill.fish as
against previous year (Table 1). Estimates of the stock
size of redfish in Dilvs, 3IN,provided by the trawl-acous-
tic survey, were found to be at record low for the recent
> years, 4 reduction was especially drastic in Div.3N,
where the numbers were estimated at 58,4 mill.fish and
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biomass 9.8 thou.t, i.e. B0% in number and B4% by weight
btelow the long~term mean,

Canadian trawl swrveys in Dive 3L in 1986 and 1990 showed
a reduction of hiomess from 29,8 to 12,5 thou.t (Pover &
Atkinson, 1990).

In connection with a drop of numbers and biocmass of red-
fish in Divs, 3LK growth of its stock in Div, 30 should
be mentioned, Numbers of redfish in this division ipn-
creased in 11990 %o 1540.7 mill. fish against 464.9 mill,
in 1989 and bicmass from 7%.1 to 297.8 thou.t (Table 2).
In our opirnion this growth is associated with the redis-
tribution of fish from Div. 3N.

Table 3 shows matrix of mean weight by age for 1968—1990;
used to estimate the commerciel stock of redfish and

to forecast its stock size snd TAC for 1992, Table 4
presents numbers of fish caught in different age groups
of the commercigl stock., Table 5 gives correlation coef-
ficients between fishing mortelity end effort (F - E)

by ége as well as coefficients of partial recruitment (FR).
In 1990 the abundance of redfish in Divs, 3ILN, with
account for differentiated M, was estimated at O44.8 mill.
fish and biomsss at 184.2 thou.t. Forecasts of stock

slze and TAO for 1991 and 1992 are prepared, provided
that mean weights and recruitment are at the level of
terminal year. Then the stock of redfish in Divs. 3LN
will be 215,19 thou.t in 1991 and 240,0 thou.t in 1992
(Table 6). To calculate the catch,which may bes expected
in 1992, three levels of exploitation of the commercial
stock were used: Fy 4= 0,12, Pygy= 0u34, F=Ryggn= 0.21.

We believe ik more acceptable to have cautious exploi-
tation in 1992, when the PAQ is 16,5 thou.t.

Estimation of the redfish stock size by using the VPA
ia based on fairly steady commercial data, therefore,
estimates obtained do not exhi%it considerable varia=
"tion. Results provided by trawleacoustic surveys are
influenced by many factors: conditlon of water masses;
biological cycle of fish under study, time of surveying
at¢, This causes discrepancies between estimates from
VPA and trawl-acoustic survey.

CONOIUSIONS

Eatimates suggested by the VPA show that the atock of
redfish in Divs, 3LN is a% the average level, Bearing
in mind, that research surveys of recent years have
indicated a reduction of 1%s numbers snd biomass, cau-
tious fishing 1s more acceptable in 1992 with the TAO
of 16,5 thou.t,
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Table 1. Estimates provided by the trawl-scoustic
survey for redfish in Divs, 3LN for

1983-1990

T 77wl wurvey |+ Accustic suvey | :_ _ _ Bobal _ _
Yoar ° Numbers, : Biomass,;Numbers, : Blomass ; Numbers, . Biomass,

‘fish x 107 i £igh x 10™P ifish x 10~P

: : thou.t : . thou,t thou.t
1983 428,9 wso 0T TTT
1984 720,3 199,4
1985 245,1 85,9
1986 133,4 46,8
1987 182,1 60,8
1988  167,3 40,0 554,9 118,1  822,2 158,1
1989 44,7 © 10,9 100, 5 18,3 145,2 29,2
1990 23,1 7,1 116,2 32,5 139,3 39,6

Table 2, Estimates provided by the trawl-acoustic
survey for redfish in Div, 30 in ‘1983~-1990,
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Year * MNumbers, ‘ Biomass, - Numbers, -Biomass, * Numbers, ‘' Biomass,

fisn x 1078 tnou.t fish x 107 thou,t | fish x 1070 thou, t
1983  1187,8 127,0
1984 73,8 108,7
Iggs 1232.4 129,0
1986 750,7 109,4
1987 92,4 19,2
1968 348,8 34,0 1576,1 70,1 1954,9 204,6
1969 17,6 27,0 294,3 a7, 64,9 75,1

1990 537,8 98,6 . I00Z,9 199,2 1540,7 297,8




Age,

Jeazms - o TTC -
5, s
& I78
7 236
.8 294
9 318
10, - 338
IT 37
Iz 482
I3 535
I4 563

- I5 678
16 744
I7 810
I8 838
I9 867
20 930
2T 1061
TR2 IIls
23 1258
Age,
years : 1980
5 I25
6 217
7 244
8 254
9 328
IO 349
11 426
I2 518
I3 564
I4 634
I3 724
16 803
I7 830
18 960
19 I0IT
20 1033
I 1166
22 I166
23 I205

Table 3. Mean welght of redfish (g) by sge in Divs. 3LN,

— e e er er e wa e =

-t - -

g23 -~

1063
II11I
1165
1161
I246

P

: 1968 & I969 : 1970 :

162

227

245,

325
356
398
442
527
612

666 .

7e5
794
868
934

TOT7

099
1174
18I
17196

147
222
233
ar7
- 354
412
432
470
533
625
717
789
828
902
972
1058
1136
1151
1196

724
730
. B
904
936
T010
1124
IIv0
1198

. 1984 : 1985 : 1986 :

—— . -

I25
I85
240
270
315
413
442
505

570

654
730
820
87
8s2
950
1030
1072
II72
1220

Iz20
138
197
256
298

380

435
508
576
650
730
800

88

T4
297
T053

1126

IT95
1220

874
945
1074
1744
1180
1238

- em A we om A e e el e e e o E ot e et A e e e e

94
262

324 -
388 .
457

524

599

682
747
806
914
984
Toan
1152
I228
1275

1978 ; 197
130 T80
227 219
248 236
304 288
338 343
390 408
434 433
524 482
629 579
680 676
738 726
824 794
916 858
042 978
1003 988

I084 T030

1175 IT24

IT91 iT88

IZIS I201

1950
109
159
194
243
306
373

28
491
562
659
730
797
854
932
996

I070

1161

1218
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1976 :
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Table, 'S Ocefficients of
and correlation

and effort (F - B} by

partial recruitment (FR)
between fishing mortality

age

Age, . . . . .
years 5 Pg ig ig ig’
PR

10 S11 S12 113 14

.
.
+

— e ol e ke A e W s e

0,164 0,291 0,407 0,743 0,772 0,939 1,000 1,000 1,000 1.000

¥ -E 0,005 0,391 ¢,639 0,669 0,706 0,742 0,711 0,623 0,673 0,718

0.0800
0,0600
0.0400
C.0200
0.0100
0.0100
0.0100
0.0300
0.04C0
0.0700
0.Iico
0.Ie00
0.2300
0.3200
0,4200

e aA e mm —n

0.0532
0. 0766
0.1428
0.1500
0.1I836
0.1223
0.1352
0.1276
0.0984
0.0886
0.0860
0. 0850
0,1145
0.13I6
0.210C
0.13I5

PUS Y

I25.61
430.28
168.30
22,74
5.59
4.16
4.33
2.56
2.11
2.14
2,11
1.38
G.48
0,37
0.0r
0.0L
0.01

— e e o e e .- e e

e e o mm e e .

172.57 18,811
146.47 23.289
106. 82 20,723
368,87 89.634
139.04 42,546
18.88 7.043
4.45 1.905
3.48 I.709
3.57 2.005
2.15 I.416
I.80 I.318
I.8 I1.460
.80 I,541
I.17 1.091
0.36 0.380
0.28 0.297
0.01 0.008
0,01 0.011
0.01 0.008

m mm wm mm or o cm or o o e e o e e e A e b LS e e e o Ee A e e me mt we h  w mR R R e e o L e me e m e e

TAG, thou,t
0.1'-'0-12 F=F11990=0-21 FNI;'O-B‘I'

— e e e o et R e wr we e e e e e

0.292 0.508 0.815
0.658 1,I38 I.8I3
0,994 I.712 2.708
1,689 2.859 4,452

4.230 7.124 10,924

0.443 0.755 1,179
0.I142 0.241 0,375
0,118 0.202 0.314
0.110 0,189 0.297
0.067 0.1I15 0.Ia1
0.059 0.101 0.159
0.060 0.103 0.163
0.081 0.I139 0.217
0.357 0.098 0.152
0.028 0.046 0.071
0,0f1 0.0192 0,030
0.000 0. 000 0,00I
0. 000 0.001 0.001
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Fige 1 Size composition of redfish in catches taken with

8 small-meshed trawl in Divs. 3LN in 1986=1990,
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