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ABSTRACT

The paper contains the estimates.of the cod gtocks in Dives. 3HO
and 3KL from the trawl-amcoustic survey made in March-May 1989.

In Divs. 380 the cod stock gradually goes down due to poor
recruitment from the 1983-1988 yearclesses. The trawl-acoustic
survey estimated the abundance at 18.3 x 106 fish and the biomass
at 107.5 x 10° &.

The Labrador cod stock (Divs. 3KL) was close to the 1988 level
and higher than the 1977-1989 average. The estimated abundance
wag 651.7 % 106 fish, the biomass - 944.7 x 103 t.

IXTRODUCT LON

Tor a number of years PINRO hag been conducting surveys in NAFO
Subarea 3 to monitor the status of commercial fish stocks.

A regular trawl-acoustic survey was made in March-May 1983 by

RV "Persey-III". The objeciive of the paper is to analyse the

results obtained, evaluate the abundance and biomass of cod in
Divs. 3NO & 3KL in 1989 as compared to the same data for 1977-
1988.

MATERIALS & NMETHODS

The randeom-gtratified trawl survey used the methodology develop-
ed by Doubleday (1981) and was made together with an acoustic
survey. The acoustic observations sllowed estimation of the cod
stock part distributed above 1 m from the bottom and . out of
reach for bottom trawl. Pelagic part of the stock was. estimated
according to the methodology described by Mamylov V.S. (1988).

|




The abundance and biomass indices estimated from the trawl-
acoustic survey were brought together to derive total values by
gtrata. and Division, The strata with no cod in catches were not
included into the calculations.

RESULTS

Divisiong 3N0. In March-April 1989 envirommental end feeding
conditions in the.southern Grand Bank were not favourable for
formation of cod concentrations. During this period the near-
bottom femperatures over the greater part of the area were 0.5~
1.5°C below normal and 0.3-1.0°C colder then in 1988. The most
considerable anomalieg cccurred on the eastern alope in the Main
Branch of the Labrader Current., The frontal zones were ill-
pronounced. No gpawning capelin concentraticns which make for
concentration of cod were observed.

-Under such conditions the cod were sparse {(Fig. 1). At depthé
55-270 m the average catches ranged from 3 to 10 fish in differ-
ent strata, and at deplhs grester than 270 m the average catches
were up toc 16-28 fish per 30 min, tow. Larger fish,the catches
of which averaged 40 to 120 kg by strata, occurred in large
ghallow strata in Div. 3N; on the slopeg deeper than 100 m the
average catcheg dropped to 1-16 kg. This seems to sccount for

a relatively high egtimate of the biomass at extremely low fish
gbundance in Div. 3N.

In 1989 the cod abundance ag estimated from the trawl survey
decreased by a facter of 4, and the biomass by a factor of 1.5
compared to 1988 (Tables 1,2,3). Both estimates were below the
1977-1989 average level (Table 1)}.

The cod abundance and biomass from the trawl-acoustic survey
were 18.3 X 106 fish and 107.5 x 103 t,respectively, which was
algo below the values from the 1987-1988 surveys (Table 4).

The southern Newfoundland cod stock values could probably have
been somewhat higher if estimated later in the year. Some fish
tagged in April near Virgin Rocks migrated to the southern Grand
Bank in May-July: of 44 recaptured fish 27% were taken in Divs.
3NO in May-July and 38% - from May to December.

Canadian trawl survey data (Baird and Bishop 1989) also indicat-
ed a decrease in abundance (by a factor of 1.5) and in biomaas
(by a factor of 1.3) of cod in Divs. 3NO though it isg not so
large as by the USSR data.

Poor recruitment to the stock from the 1983-1988 yea}claéses
(Table 5) seems to be the major.reason of the decrease in the
southern Newfoundland cod gtock. In 1989 there occurred an
increase in the average length and age of. fish taken in research




tows (Tables 6,7). Fish of 27 %o 38 cm and 63 to 77 cm in length
at’age 3 to 4 and 7 to 8 from the 1986,1985,1982,and 1981 year-
clagges made the bulk of the catches. The mature fish in the
stock were 28%.

Divigions 3KL. In May the main cod concentraticons in ﬁiv. 3L

were northwegt of Virgin Rocks (the peak catch - 800 kg) and

in the. northern part‘of the slope at depths 200-240 m (the peak
~catch -~ 300 kg). In Div. 3K a higher density of concentrations
was obgerved at depths 320-360 m on the wegtern and eagtern
glopes of a deepwater trench (Fig.2). A clearly pronounced front-
al zone on the western slope of the trench prevented the cod

from migrating towards the coast. The average caich within ‘the
300-400 m depth range was 420 kg (peak catches were 1 to 3 t)

at smaller and greater depths the catches dropped to 17 25 kg

on the average by strata.

Judging by the age and length composition of fish, the Labrador
cod stock status is relatively stable (Tables 6,7). Fish of 36
to 44 cm and 54 to 65 cm in length at age 3 to 8 were predomi-
nant in the cetches taken in Div. 3L. The catches in Div. 3K
mainly congigted of 48 to 62 cm fish at age 'S-to 7 from the
1984-1982 yearclasses,

Comparison of the 1988 and 1989 trawl survey date shows g de-
crease in abundance in Divs. 3KL by 1989 (from 395.6 x 106 down
to 353.2 x 106 fish) and an increase in biomags (from 490.6 x
107 up to 547.7 x 107 t} (Tables 8,9). In general, the stock was
close to the 1988 level and above the 1977-1989 average. The
trawl-acoustically estimated abundence and biomass were 651.7 x
10® fish and 944.7 x 107 t, vespectively (Table 4).

CONCLUSION

The decrease in the gouthern Newfoundland cod stock (Divs. 3N0)
seems to be associated with the poor recruitment to.the stock
from the 1983-1988 yearclasses., With slightly smaller,than in
1988, abundance but higher biomass the Labrador cod‘stock in 1989
remained at an above-average level.
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Table 1. Average catches per tow, abundsnce and biomazs of
cod in Divs. 3NC from the 1977-1989 trawl surveys.

Year : Arean, : Aversge catch : Abundance : Biomass
D om® : Numbers;Weight, : (10° £ish)  : (103 t)
: : fish + ke : :
977 33198 60.6 61,2 I6I.2 158.6
TI978 28741 56.4 47.6 I20.2 ICL. 4
1973 33535 I7.9 I9.7 44,4 49.0
1980 32636 18.9 29,4 45.8 71.3
I981 30121 I7.0 29.6 37.8 97.2
1982 33203 95,0 68. 3 I136.4 168.0
1983 34583 23.6 71.4 I137.3 I8e.8
1984 33894 103.3 106.3 259.3 266.8
1985 34748 202.3 7.8 520.7 457.7
1866 34371 106,90 7.1 269.8 425.4
leg7 34330 21.3 I113.9 94.2 289.8
1988 33003 22.6 45,1 5b.4 I10.2
Is82 33743 5.4 32.6 13.4 8I.5
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Table 4, Egtimated abundance (106 fish) and bicmass (103 t)
ol cod from the 1987-1989 trawl and acougtic surveys

Year Survey JK 3L - 3 No
‘Abun~ ° Bio- ‘Abun~ ‘Bio- ‘Abun- ° Bio~
:dance : mass :dance ;mesgs dance : mass
Trawl I132.9 I30.6 %3,4 13I1,9 94,2 289.8
1987 Acougtic I36.0 1I34.8 29.4 45.3 6.7 36.9
Total 268.9 26h,3 I02.8 I77.2 60.9 326.7
Trawl 306.2 330.2 89.4 159.4 55.4 II0.2
1988 Acougtic 228, 143.3 194.9 223.8 13b.2 149.8 .
Total Hh3b, 474,505 284.3 383.2 I190.6 26C.0

I989 Acoustic 235. 308.7 62.9 88.3 4,9 26.0

2
8
0
Trawl 230.0 352,2 123.2 I95.5 13.4 &IL.5
6
Total 465.6 660.9 I86.I 283.8 I18.3 I07.5
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Table 6. Length compogition of cod in NAFO Subarea 3
from the 1988-1989 trawl surveys, /00

— s e e e me e m e b b bt RAR g e e e e e e e e e par e e e e ek e At et WA e wm

Fish length: 3K . 3L : an E 30
o™ _:1988 ; I989_ : 1988 :1989_ :I1988 _:1989  :7988 _:_I989 _
9-11 - - 3 + 2 Py 2 &
12--T4 I - 3 I 3 3 - 12
io-17 + + 9 4 10 I9 9 <
18=-20 4 I 11 9 187 S19) 24 17
oI—23 I2 4 14 13 285 77 61 35
- . 0

30-32 :[S I% 38 £ 11 127 139 5%
33~-35 17 24 b7 6o hE IT0 99 - 83
36-38 26 23 47 75 28 84 33 63
38-41 &0 24 32 74 10 58 J0 44
4244 87 42 33 v & 33 4 26
45-47 i70 55 3 49 4 25 7 28
48-50 206 95 82 4T &) I7 @ I8
5I-53 130 147 7H b8 I 6 6 Iz
54-56 T09 T44 82 63 + 14 II 14
57-59 68 161 a0 82 4 5 T4 14
6062 3h 105 65 75 2 9 14 28
G3~65 19 56 57 63 3 10 16 48
66-68 10 30 41 47 I 5 19 66
69~71 3 2C 25 31 + 12 12 73
Ta-74 I I id 24 2 IQ 9 b4
757 2 '/ 12 12 1 6 8 52
78-80 I 7 13 11 T 5 22 37
81-83 + 6 7 4 ~ 2 9 29
84-86 I 4 5 4 2 - I3 34
87-89 1 5 3 2 I - I5 Pty
00-92 + 2 I 1 + 6 16 16
93-95 + 3 2 - 1 + 5 20 I7
96-98 + I 2 2 I 4 21 5
99~10T - - 3 2 - 2 14 12
102-104 - - 2 2 I 4] 23 7
105-107 — - I I 2 7 8 5
108-110 - - I 2 3 5 I 2
ITI-113 - - I 2 P 4 10 i
114116 - - I + 3 I8 10 6
I17-119 + - I I~ 3 I3 7 -
T120-122 - - I I T 7 4 I
123-125 - - I + I 6 3 5
[26-128 - - I - 2 6 I P
129~I31 - - - - I 6 p 4
I32-134 - - — - —_ - — .
i35-137 — - — - - - 2 -
I38~-140 - —_ - - + - I I
Nu@?ggs offish ggg 100L 1000 999 T0G0O 899 1002 S99

Numbers of fishT2g95  I75I3 o714 5670 2589 98¢ IIh2 832
Average length, 48,58 54,46 49,88 ©50.09 27.86 4I.74 47.48 98.03

cm
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. Table 7. Age composition of cod in Dive., 3IKILNO from
the 1987-1989 trawl surveys, °/oo

M e e am s S e e e T B M e G m Sl mr A war mr A my ms e e e fwY RAR e R e e s

e P m— S o e e e e e R e e B e e b R e et G M MR e mm mer oy e e e ms e e

I I - 5 v 2 3 83 IS

I
2 II 3 4 21 50 36 525 444 I30
3 97 45. 48 s2 I"6 I8 99 319 309
4 257 I3l 9l I30 I05 289 47 21 I79
5 434 453 300 240 I26 I34 49 7 36
6 I21 253 32 201 242 I48 45 20 35
7 b6 62 I8 199 Ive 98 37 IS 83
8 I5 I8 31 78 68 80 35 I8 92
9 5 3 I5 2 28 I?7 38 20 38
10 2 I 8 I2 88 3 35 2T I5
11 - I 3 8 5 3 24 I5 I5
12 - - + 9 4 4 19 9 I8
13 + + - 4 I 2 n 4 15
14 - - - I I I 3 - II
ib — - - 2 - + + - 3
16 - - - I + I + - 3
17 - - - - - + - - 2
18 - - - - - - ~ - I

Numbers of 999 999 999 I00C I0C2 999 999 I000 999
fish, /oo ‘

Age sample, 434 SIT . 376 64 639 — alss o979 540
figh .

Average

bzo. boars 4-82 65.I4 5.70 5.84 5.32 4.98 3.96 3.16 5.0I
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Fig. 1.

Distribution of cod on the Grand Bank in
March-May 1989 from the acousgtic survey.
Concentration dengities are given in echo-
intensity units: numerator - pelagic,denomi-
nater - near bottom., -
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Pig. 2. Distribution of cod in Div 3K in May 1383.
Legend as in Fig. 1.
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