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ABSTRACT

Yrawl-acoustic survey in NAFO Dive. 3, 3NC and 3KL has been
conducted in April-July 1990,

As a result of fishery in 1989-1990 the cod stock in Piv. 3
has considerably reduced. According to estimate obtained by
trawl-acoustic method fish abundance made up 19.0 x 106 5pec,,
biomass - 15,2 x 103t in 1990 against 159,1 x 106 spec, and
78.3 x 10° t in 1989,

Cod stock in Divs., 2NO is beducing ; it constituted 7.8 x 106
spec., biomass - 60.3 x 10° & in 1990,

The abundance and biomass of the Labrador cod (Divs,3KL) are
cleose to the estimates for 1989 and make updi6.8 x 106Spec.
and 774,2 x 107%, '

INTROCDUCTICN

Long—term observations over cod stock status in NAFO Subarea 3
have been continued during the trawl-acoustic survey carried
out by MB~1202 "Persey-III" in April-July 19%0. The results
obtained are analyzed in the paper and the estimate for abun-
dance and biomass of cod in Divs.3NO, 3K, 3L and 3 in 1990
against the data for 1977-89 is considered.

MATERIAL AND METHODS

Stratified-random (Deoubleday, 1981) trawl survey has besn con-
ducted in combination with acoustic survey to estimate the abun-
dance and biomass of cod distributed above fishing zone using

a bottom trawl (Mamylov, 1988),

To characterize year-to=year variations in the stock status
the results from 1990 survey were compared to retrospective
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data from trawl and trawl—acoustic surveys (Bulatova et al.,
19%0; Kuzmin, 1590). Mean catches are presented per 0.5 trawl-
ing hour.

RESULLS

Div,34. In June~July 1990 main aggregations of cod on the
Flemish Cap Bank were found on the eastern slope at 210-2390 m
depths, Catches per half-hour valid trawlings were minor
(Fig.1) and did not exceed 55 kg, Pelagic cod aggregations were
beavier in Strata ¥ and & (Fig,2). Cod from 1986 year'class we-
re predominant in catches as by the results from the 1387-89
BUrveys, ’

Compared to 1989 the survey of 1990 indicabed a reduction in
both the abundance and biomass of cod {Iable 1), Trawl surﬁeys
carried out by EEC (Vazquer, 1990) also confirm much reduction
in cod biomass. in 1990 compared to 1989 (Fig.3)*, which is re-
lated to the 1lntensive cod fishery in 1989 (Rep. of Sci.Coun.,
1990) in the presence of the 1988-199C moratorium. Thus, the
prognesis for recruitment of cod populational spawning portion
on the Flemish Cap Bank were not confirmed (Fig.4). Growth in
mature fish portion ¢f the stock has been registered under the
reduction of fish total abundance (Table 2). In 1991 the fishery
will be less effective and continue tc deteriorate the popula-
tional spawning stock.

Divs, 2NO. In April 1990 mean cod catches constituted 1-3 spec.
by strata at '55-270 m depth and &-10 spec. - deeper. Large cod
at 75-140 cm length occurred to 100 m depth,

By the data from the 1990 trawl survey the abundance of cod
reduced by 2.6 and biomass - by 1.4 times , compared to 1989
{"'ables 3, 4 and 5).

According to the estimate obtained by trawl-acoustic method
cod abundance made up 7.8 x 10° spec. and biomass - 50.3 x 107%,
what 1s lower than the data from the 1987-89 trawl-acoustic

surveys (lableo),

Results from Canadian trawl surveys (Bishop et al., 1990) indi-
cated a minor growth in abundance (1.04 times) and biomass
{(1.1% times).

No essential recruitment to the southern Newfoundland cod has
beer registered in 1990 (Table 7), as well as in 19832-89, which
was the main reason for prolonged reductlon in the stock. Mean

* Data .on 1990 stock have been presented to Dr.Chumakov by

Dr,Vazguer.



length and mean age of cod increased in catches for 1990 (Tab-
les 8 and 9). Specimens of 33-41 and 105-116 ¢m long at age

3=5 and 10 years from the 1987, 1986, 1985 and 1980 year classes
constituted the bulk of cuatches. lature fish in the stock meade
up 3%, which is higher compared to 1989 (28%).

Dive, JKL. In April-May maln cod aggregations were found at
150~330 m depth on the northeastern slope of the Grand Bank
in Div,3L (Fig.5). Maxlmum catch at 190 m depth made up 600 kg.
In Div.2K water temperature was anomalously low over the most
part of shelf in June 1990 and only along the eastern slope of

the Funk Island Sank it was by C,1-0,4°Chigher in a bottom la-
yer compared %tc the long-term mean values. The highest catches
per 30-minute valid haul were registered in the southern part
of the Funk Island Bank eastern slope  and constituted 1.7-
7.1t (Fig.6). :

Length and age compositicns of the Labrador cod indicate a sta-
ble status of the population (Tables B and 39), Fish of %6-44 cm
long at age 4~5 were predominant in catches‘in Div,3L. In Div,3K
specimens of 51-59 cm long at age 5-7 from the 1985«8% year clas-
ses made up the bulk of catches,

Comparison of the estimates for stocks by the results from the
1989 and 1990 trawl surveys ind}cated tne abupdance to increase
(from 35%.2 x 10? to 475.% x 10° spec,) and bicmass to reduce
(from 547.7 x 107 to 459.4 x 10°t) in Divs. 3L in 1990, On the
whele, according %o the assessment by trawl survey method in
1990 the stock remained %o be close to the level of 1988-85
(Tables 10 and 11). The abundance and bicmass estimated by the
trawl-acoustic method made up o46.8 x 108 spec, and 774.2 x 105t,
i.e. lower +than the values for 1988-89 (Table &).

CONCLUSION

The 1986 cod year class on the Flemish Cap Bank ‘"Sessentially
withdrawn by the fishery in 1989-90. The Flemish Cap cod stock
has reduced nearly by 10 times in 1990, ¥ishery in 19317 will be
less effective and continue +to deteriorate the populational
spawning stock.

The reduction of the sgouthern Newfoundlund cod stock (Divs.3NO)
resulted from pcor recruitment to the stock for a periocd 1985~
90.

1'he Labrador cod stock (Divs. 3KL) in 1990 has remained on a
high level , while in Div.3L a reduction in the abundance and
biomass observed in 19389 was continuing.,
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TABLE

TABLE %, Mean catches per trawling, abundance and blomess of cod
in Div. 7N by the dats from the 19/7-1990 trawl surveys

2. Number of mature and immature fish in mean catch .
per trawling by the data from the 19Y87-1990 trawl
surveys on the Flemish Cap Bank '
No, of imma- :No. of :No, of :
Year : ture fish, :mature fish, ! mature fish,! Total,
: spec, : spec, : spec.
1983 83.05 11,30 il.6 97,40
1984 76450 13,71 15.2 90,20
1985 40,72 14,38 26,1 55,09
1986 44,66 Ba64 15,6 55430
1987 56.28 2,32 4,0 58.60
1988 42,14 0.79 1.8 42,90
1989 I00.61 4,12 3.9 104,72
1990, €420 I.,20 16,3 740

Toar iArea, éNgmgérl :““%ESn catch ; Abundance, 10° spec. : Biomass, 10%

smilea . @ auls Espec £ EWf;ght, EMaximum 1 Mean EMinimum EMaximum EMaan SMinimum
1977 16455 43 91.26 80,87 136.00 109.48 82,95 119,39 97.80 76,17
1978 15240 42 87.27 .56 212,71 98,52 -15.66 151,67 79,66 T.76
1979 16276 45 20,74 18,44 28.03 25,01 21,99 24,48 22.23 19,99
1980 15902 51 C23.44 28,43 38,58 27,61 I6.65 87,79 34,67 21.55
1981 15203 iz 21.53 34,97 33,35 24425 15.15 55,74 39,39 23,03
1982 16428 . 52 62489 69,21 123,02 T0,5¢ £9.96 119,47 84,21 48,96
1983 16997 69 6l.30 96,10 Tue.3L 77.16 48.00 17911 121,00 62,20
1984 16142 71 82.40 99,80 131.58 98,57 65,55 178.30 119,28 60,26
1985 17102 76 225,80 224,50 45, T4h 282.17 119,20 459,73 283.23 106,73
1986 16300 67 8l.42 132,01 156,50 98.30 40,11 229,69 159,39 89.10
1987 16455 72 12,11 23.26 27,26 14,76 2.6 39.49 28435 17.22
1988 14856 59 34,20 36,30 86.65 37.61 “11.42 62,00 39,95 17,90
1989 15503 4 5.53 47,20 8.57 6,35 4,13 85.05 54,18 23.30
1920 15260 . 63 2.00 22,00 3.61 2425 U.82 46.17 24,90 3.63
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TABLE 5. Mean catches per trawling, abundance and biomass -

of cod in Div, 3NC by the data from the 1977-1%90
trawl surveys '

Year § Area,2 : lMean catech §Abuﬁ:ggﬁsce, E Biomass,
mile : Number, : Weight, : pec.. 105t
spec., E kg : :
1977 335198 65,6 6l.2 - I6l.2 150.6
1978 28741 56.4 47.6 Iz20.2 - 101 .4
1979 33535 T 17.9 19.7 Gh4 . 49,0
1980 32636 18.9 29.4 45.8 1.3
1981 30121 17,0 25.6 37.8 57.2
1982 33203 55,5 6843 13644 168.0
1983 34583 53,6 TLa4 I37.3 182.8
1984 33894 103.3 I106,3 259.3 266.8
iogs 34748 20243 177.8 520,7 457.7
1986 - 34371 1U6.0 Le7.1 262.8 42544
1987 34330 ¢l.3 115.9 54,2 ¢89.8
1988 33003 2246 45,1 55.4 110.2
1889 33743 5.4 3246 I3.4 BL.5
1990 28312 245 27,4 S5el. 575

T.A_BLE 6. Eatimation pf sbundance (1065pec.) and biomass (105) of cod
Ly the data from trawl and acoustic surveys for 198Y-1990

K o 3L : ~ o : En

Y Survey . 7 7 T T T T T
ear : Abundencd BiomassiAbundance; Biomass ;Abundance;Biomass :Abundance :Blomass
vrawl- 132, I30.5 73,4 1319 54,2 . 289.8 3.8 10,2
1987 Acoustic 136.0 134.8 2944 45,3 6.7 3649 40,2 9,3
Total 268.9 265.3 102,8  177.2 60,9 526.7 77.0 21.6
Trawl- 306,2 331.2 B9 1594 LS.y 110.2 26,7 7.7
1988 Acoustic 228.8 143.3 194.9  223.8 135,2  149.8 123,8 26.5
Total 535.0 4754,5 284,3 3832 190.6  260.0 150.5 3.2
Trawl. 230.0 35242 123.2  195.5 13.4 BI.5 70,4 36.5
1989 Acoustic . 235.6 308.7 62,9 88.3 4,9 26,0 BT 41.8
Total 46546 660.9 186, 283.8 18,3  107.5 159.1 7843
Trawl- 276.2 335.6 99,6  123.7 5.2 57,5 4,3 3.9
1990 Aceoustic 193.2 2134 77.8  101.5 T 2.6 2.8 14,7 ° IL.3
“otal 4694 549,0 . L7774 225,2 7.8 £0.3 19,0 15.2




iean number of cod at age 1-18 in catch per half-hour trawling
in Divs. *NO by the data from the 1977-1990 trawl surveys, spec,

TABLE 7.

Mean number by age
for 1977-1990

11978:1979:1980 31981 11982319831 19841 19851 198611967:198831989:1990:

1577

e e 0

Age

U8 1.9 0.1
4ot 11,2 10.0 0.7 Qa2

3.4 0.2

1.2

I.5 C.I 0.5 0.8 3.1
4.8 3,7 2,1 5.4 0.9 I3.4 4,7 I7.6 18.0

0.3 0,2

76
I4.2

23.0 I8.4 3.8 3.6 6.6 10,0 12.4 33,4 64,3 12,4 2.1 7.2 1.7 0.4

3

12.9

I3.1 16.8 3.8 2.4 #.2 10.3 B4 25.1 50,4 41,7 1.0 0.5 I.0 0.6

A

8.7
3.9
£4.0
I.2
0.8

I.0 0.2 0.2 Ot

5.9 12.7 10.2 I.0 0.5 0.2 G2

745 1048 344 2.6 1.9 10,2 7.7 12.5 40.3 23.2

3,7 4,0 I.4 2.2 1.2 3.8 7.6

4,6 U.8 Q.4 Ou4 0.1
4.2 0.8 0.4 0.5 Ul
2.5 U8 0.5 0.2 0.1

6.7
2.8

3.5
1.8
I.I
0.8
0.2
0.1

I.8 I.6 (.8 I.Z2 0.8 2.5 3.3
Ce8 0u6 0.4 0,7 G 2.0 2.0

1.2
L.z
0.6
Cad

0.3 0.2 L.2 I1.9°

0.3 0a2 0Oaz
0.1 O.I 0.2

0.1
OuI

0.5
0.2

I.3 0.7 0.5 0.1 G.z

0.6 0.5 0.3 0.1

0.2 Lul Cu? 049

+ 0.1 G.I C.J 0.3 0.4

10
II

Go1

Cac

Co# Gué 0.2 0.1 0.1
0.2 0.1 0.1 0oI

+ 0.I 0.2 0.1

oI

12

0.1

+

0.2

+ (.1 +

+

13

+ + + + +

0.1

Col

O.1

I4
IS
Ie
17
I8

53.5

o6 5644 17,9 I8.9 17.0 55,5 53.6 103.3 202.3 10640 21.3 22,7 DSelt 245

for period €5

Mean number
surveyed



- 10 -

TABLE 8, Lengtﬁ cdmposition of cod in ’ NAFC Subarea 3
by the data from the 1989 and 1990 trawl surveys, */..

" Lepgth, ok +— 2 . Gl M 20 - 2
e + 1989: 1990: 1989: I99G: 1989: 1990: 1989: 1990: I1969: 19%0
9-11 - - + - b - 6 - - -
12-14 - - I + 3 - 12 - 2 i
15~17 + - 4 + 19 - 2 - I5 4
18~-20 . 1 1 9 5 55 18 17 9 6 1
2123 4 1 13 17 i 57 35 14 17 Iz
2426 5 5 18 30 67 84 22 41 41 43
27-29 R 3e 47 133 57 19 29 93 el
30-32 13 21 52 5 127 48 52 55 105 36
33-35 e 18 65 8l 1l 97 83 50 IsI 56
" 36~38 23 . 79 1l2 84 IUe 63 58 I75 75
39-41 24 Se Th 99 58 7% 44 55 130 99
B2~k g 79 71 113 33 40 6 73 I06 136
45-47 c 55 62 49 86 e5 84 6 o4 c4  IG2
48-50 96 98 4] 67 17 35 18 59 43 110
51-53 I47 139 58 54 Ie 9 Ie 64 25 99
S54=56 14 136 63 36 I4 13 14 45 I5 46
57-55 Iel 159 8z 35 5 - 14 27 8 59
60-62 106 89 75 30 S 9 28 i8 I 28
€3-65 56 47 63 26 i0 I3 48 5 1 15
6668 30 22 47 22 5 L3 66 iy I IU
£9~-71 20 10 31 17 Ic 18 73 9 + 1
7e~T4 I 7 24 13 10 9 54 18 - -
577 7 3 Iz 10 6 - 5¢ 5 I -
78-80 7 4 II G 5 i3 37 23 - -
BI-83 6 1 4 3 P - 29 i8 + 3
B4-86 4 - 4 3 - - 34 - -
87-89 5 - 2 2 - 4 29 9 - 1
90-92 2 - i 2 6 - 16 I4 - 1
93-95 3 - 1 1 5 i3 17 5 + -
96-98 1 - o + 4 9 5 I8 - I
99-1(I - - 2 1 oz 9 1z 23 oy =
102-104 - - 2 - 6 9 7 2 - -
105-107 - - I + 7 & 5 3%
108-T10 - - z 1 5 2% -z 5 -
I1I1-1I3 - - é e 4 22 I ¢3 - -
I14-T16 - - + I 18 26 & 23 - -
117-119 - - I I 13 18 - 9 - -
120-122 - - 1 '+ 7 9 1 5 - 2
123125 - - + + 6 Ig 5 5 - -
126-128 - - I & = oz 1 - Z
129-131 - - - - 3 - 4 5 - -
132-134 - - - + - - - 5 - -
135-157 - - - - - - - - - -
I138-140 - - - + - - I 9 - -

E?.of fish, 1001 998 999 998 999 JLUU 999 1LOU I0UC 100U

No,of spec. 17513 13183 5670 5248 999 227  83¢  ¢I9 10875 675
Mean lengbthyy 4g 51,83 50,09 44,71 41.74 53,30 58,03 61,36 36092 434,95

cm



- 11

6L%Y g6°h  2€°C  LL*S LS @lcg, 8dF' Ueen

18°¢ #I*c  wh*? 08°s  10°¢  9I%¢ Sdmes o98 wr
8¢? 162 495¢ L7 ons 645 cI% - 6¢9 319 =749 TIS gusty J0°'ON
, ?%/a
866 0ONI  T0OI 866 666 0001 2001 666 2001 2001 666 666 IoOTNT OSTA
- - - = I - + - - - - - 81
- - - I ? - + + - - - - LI
- - - - < - + I + - - - 91
- - - 4 ¢ - I + - - - - 51
- - - & 11 - I I I + - - 1
- - - Y qT f I I I - - + $1
- - + A 81 6 ¢ Y h + + = 2l
- - - ih =P ¢l 4 ¢ 5 + ¢ 1 II
- - - 8 ST I2 2 ¢ 88 8 8 I 01
T + - iy 1513 02 21 LT 14 81 SI ¢ 6
ki + - 8¢ 26 BI I9 08 89 48 1¢ 81 3
- + 13 149 ¢8 61 94 86 941 041 841 29 4
& I f 79 5¢ 02 99 841 2ne 182 12¢ €52 9
89 i 4 291 119 A heed ¢l 921 792 00¢ ¢St g
404 B8RT <h Ie2 641 12 8¢ 68¢ S0l 8cI I6 IeT i
9871 ILL SI¢ 9.1 60¢ 6I¢ Lh1 181 941 ity gy & ¢
61 T 0¢9 29 KT ity 4 9 0s < # I 4
9 e 4 - Gt €8 I Z 4Ll - - I I
Q661 - 6861 =+ 89861 < 066I - 6861 = 8861 - 0661 - 6861 ¢ 8861 : 0661 ¢ 6861 : 8861 ¢
e : ONE : 4 . p:i4 : o8y

WOJI BIED

®° /o * sfoadms-Tmeds O66L—88FL U3
ous Lq ¢ wexeang OJAVN UT poo JO wmoTjrsodwoo 88y 6 HIAVL



~ 12 -

Ooh "84 L9621 $6°*891 I1°8% L5066 ¢o*IHhI 0415 09° 1% q0I §877¢ 0661
H#O*RT IS°GEIT 8692 g§5°68 0z2*¢721 hB*9eI Or* 6l ¢0*0s ¢l NI4T 6861
gh* 46 FAS 10 G2t ha? S7'6s ch*68 29611 .0G*H9 0zZ*9¢ 71T 11535 8861
L6 L6 I6°72¢T H8* .91 e eGs It*€l Lt I6 £8%¢S ¢lt6? 811 133439 4861
AN T TR PASAS £8 kS £6*607 ¢ 467 39 8nvLLT 0t 02T 801 £e5ss 9861
9c"LIT  90TLLT 96°9¢7? 06" 411 04081 05° 942 98°G64 L S8 605 I¢ 498671
¢I°067 0£°¢8¢ AT T 2ntae? GR*TIC 62°88¢ 99°¢51 %9°9¢1 26 14299 1861
G6°NST  #§*202 £I%H57 9.*06 H6* 121 PARATE | €598 6% 15 8 666T¢ €861
hB*26 22°221 No°ayT &£2°85 8I*0L £1°e8 #4,°9% 4G°2¢ 25 64062 28671
0%* 49 T¢*¢0T IZ°THI €8 Th 07°39 B6*88 6005 I9*T¢ &Y O#847 1867
w646 9z2°2¢1 L6991 LG°8S G6*94 €766 LB*8S YA 129 29 L2g0¢ 0861 .
2I%9TT  A0®9GT 20961 03°69 IS*H0T FATA 94° 2L 2481 55 95687 6461
GR*67 L9 29%¢9 2282 96°9¢ R9* 4t 85747 6T Al #9952 8461
RO*6H 99%64, H2°0TIT 78°¢9 £8%201 96" THI oYt 8e 09*eh 8BS 80082 4461
H H : : : : 3y - *neds * H :
rigiigdon g, S aeam * UNWXeR CnUTOTRF weey ' WNWIXEy b ‘qu8tes ‘Jeqump b sTREY Jo! mmﬂs
5 oL fsSBWOTY . *oads 0L ‘eouepmnay . ‘QO3BO UBGW ; I9qmN ¢ ‘gogy . 004
gfsaIns T#eI3 O66L-A/6L 943 WOIF BRED 9Y3 £q T¢ ‘ATQ UT
DPOU JO SSeWoTq pue eoumpunge . ‘SolTseas Jod s9ULjEL TEAM ‘Ol TIIVE




13 -

66°T¢ A1 Bh*6¢9 LI%6h It 947 gh*eng 02°88I  06°#S1 56 BOHZ Q66T
GlL°g 9I*25¢ £5°004 Hete? 06*627 ELA % oB* 781 get6IT 96 600927 6861
I8°86 I2°T¢s T9°¢99 Ie°18 81°20¢ N5t 0gs 09°04T  DL°AST g6 9Hs92 8861
9L hG 29°08T 42907 96°05 98*2¢I 9412 28*89 2I°0L 114 18557 48671
GI*407 0€*1LZ SH*55¢ SI*IT?  ¢h*047 IL°67¢ 24651 BZ%efT L6 9he32 2861
6s°8¢T 68 CH2 64°8%¢ 66°0ST 66°687 86°07h #6481 49°0¢7 Ly L6l SB61
26%481 0¢*55¢ 49229 ¢0*0LT  H6°S67 w3 T2h B6°781I If*est 88 ¢Iee? #8361
¢R°0Oh G8*5% 4804 9h*52 BI®S¢ 06* 86°8¢ 52°81 G §I032 £861
YA I0°¢h 0£°0s 9¢°8I 96°17 $9°57 69 e ELA 55 #I9¢¢ 2861
c7°97 8.°0¢ A 9819 I1*91 0¢*6I 67*de g0*02 4G9*21 o 61402 I85T
#9* 15 96°49 gz*+8 TS BL* 9% 1€%6s 61%6¢ w492 FAs OIkee 0gaTl
c20h 68/, #5601 49%27 #§°465 10°88 0% Hh £5°eg IS £96272 6461
716 €9%¢T I1°87 LEL 6121 04T 89%4 BL*9 IS Q9zh2 8461
LE°6T 8g9*9z. 66°¢C FAARA SI®0¢ 60° 8¢ 08*hI £L°9I Qs 62¢he LL6T
mUTATN:  Ovep: wnuixsg i wnwiuiN:  uwwem: mwrxew: 2% i, 10908 N R
IOl feggemoTg M “oads o0k Tedurpunqy . g23ED UBAN : nmmﬁ:zm wmmu¢ : Jeex
sfaadns TREIF} 066L-/AJ6L L% mOJIT ev3ED 8yl £9q Y& “ATQ uT
POO JOo SseWQTq pOw oo:wuq:nm ¢ BurTaeTy Jed ssyY0gED UBOM LI HIAVI



- 14 -

44"

45"

45°

Distribution of cod on the Flemish Cap Bank

by catches (spec.) per trawling

Fig. 1.




Fig.2.

_15.—

Distribution of cod on the Flsmish Cap Bank
by the data from acoustic survey in June-July 1990,

Density of fish aggregations , expressed in mean units
of echointensity by strata is shown by figures:
in pelagial (over line), in a bottom layer (below line)
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Abundance and biomass of cod on the Flemish Cap Bank.

1 - by estimates from the Soviet trawl surveys.
Vertical lines - maximum and minimum values for stock.
2 -~ the Soviet trawl-acoustic surveys

% «~ BHEC trawl surveys
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Fig.4. Number of immature and mature cod (spec.,) at different
age in mean catch per trawling by the data from trawl
surveys on the Flemish Cap Bank
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See Fig.2 legend.

Fig.>. Distribution of cod on the Grand Bank in April-May 1990.
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Fig.6. Distribution of cod in Div.3K in June 1990,
See Fig.2 legend. '
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