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ABSTRACT

Trawl-acoustic survey was conducted in NAFO Divs., 3M, 3NO and
3L in April-July 1991. Cod stock remained at a low level in
Div.?M. By the data from trawl-acoustic assessment the fish abun-
dance made up 12.9 x 106 indiv.,, biomass - 8.2 x ’103 t in 1991
against 19.0 x 10° indiv. and 15.2 x 10°% - in 1990,

A growth in cod stock was observed in Divs.BNO and in 1991 the
abundsnce constituted 39.2 x 106 indiv, and biomass - 151.0 x
107%.

Abundance of cod in Div.3L exceeded those for 1989 and 1990 and
made up 198 x 1O6indiv. Biomass has been reduced since 1988 and
amounted to 189 x 107%.

INTRODUCTION

Research cruises for observations over stock status of com-~
mercial .fish species in NAFO Subarea 3 are carried out by
PINRO during a number of years.

Traditional trawl-acoustic survey was conducted by RV "Vilnuis"
in April-July 1991. Obtained resuits, estimation of abundance
and bicmass of cod stocks in 1991 compared to the data for
1977-1930 are analyzed in the paper,

MATERTAL AND METHODS

A stratified-random trawl survey was carried out by the metheods
developed by Doubleday (1981) and adepted in NAFO and waes fol-
lowed by acoustic survey.

Acoustic observations allowed to assess c¢od stock.distributed
above a zone of fishing by bottom trawl (Mamylov, 1988).




‘Results from the 1991 survey were compared to retrospective
data from trawl and trawl-aceustic surveys to characterize
year-to-year variations in the stock statue (Kuzmin, 1991),

Mean catches were taken from 0.5 hr trawling, Strata where no
cod were registered in catches have not been included into the
calculations.

RESULTS

Div,3M, In April-May 1991 no essential cod aggregations were re-
gistered on the Flemish Cap Bank. Fish were distributed all over
the area with catches predominating aleng the southern and wes-
tern slopes of the bank (Fig.1).

Catches per a half-hour trawling did not exceed 280 kg, Pelagic
cod concentrations were also insignificant (Fig.1).

Cod at 3 and 4 yr from the 1988 and 1987 yearclasses predomina-
ted in catches (Fig.2).

The 1986 yearclass,which prevailed in catches taken from
regearch surveys for 1987-1990 and carried out by the USSR and
Spain (Vasguer, 1989, 1990, 1991), was the third by abundance
in 1991. '

As indicated hy the data from the 1991 USSR trawl survey the
cod stock on the Flemish Cap Bank exceeded the previous year
estimate; however, remained at low level against the 1983-1991
period (Table 1). In 1991 number of mature fish in catches
remained to be low in 1991 under their growth continuing since
1990 (Table 2).

Divs.3NO In April 1991 minimum catches reached 460-730 indfws5%)
in the south of the Grand Newfoundland Bank (Diwvs. 3N0) -and
were obtained when trawling +the depths from 180 to.550 m

with essential fish aggregation in Div.30. During survey a
considerable shifting of large (90-130 cm)cod from shallows of
the bank to the slope of Div.30 was noted. Mean catches at
55=270 m depths constituted 4-28 indiv. and 10-160 indiv., -
deeper.

Emerged trend for restoration of south Newfoundland cod stock
should be noted by the results from 1991 suxrvey (Tables 3,4,
5). Abundance and biomass in 1991 were higher than in previ-
ous years (1989, 1990) and amounted to 35.8 mill.indiv. and
42,1 thou.t.

According to the estimate obtéined by trawl-acocustic method
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cod abundance constituted 39.2 x 106indiv. and biomass ~
151.0 x 105t which is higher than the estimates for 1989-1990
(Table ).

By the data of Canadian researchers abundance of cod in Divs.

3N0 was also higher compared to the estimates for 1989-1990
(Bajird et al., 1991).

‘No cod at age 1 were found in considerable quantity during
trawl survey in 1990, Fish of 2-5 yr and 9-10 yr conatituted
the catches with 2-year olds predominating (Table 7). Thus, a
‘portion of mature fish in the stock has reduced and made up 25%
against 28 and 33% in 1989 and 1990, respectively.

Mean length of size frequency of cod caught in Div.3N in 1991
was the least compared to those for 1990 (Table 8) and 1989
(Kuzmin, 1991). Thus, an increase in commercial catches from
Diveg,3N0 should be expected due to a recruitment of cod from
1989 to commercial part of the stock in Divs.3NO,

Divs,.3KL. In Div.3L main cod aggregations were found at 270~
%65 m depths in the northeastern-slope of the Grand Bank (Fig.3).
The highest catches amounted to 600-960 indiv,.(430-850 kg). Fish
36-47 c¢m long of 3-5 yr predominated in catches (Table 9). By
results from the 1991 trawl survey the abundance was the highest
from 1987 to 1991 and amounted to 170.2 x 10%indiv. in Divs.3L

(Table 10).

Due to complicated ice Qonditions in spring-summer period no
survey was conducted in Div,3K in 1991. By the results from sur-
veys conducted in previous years any reduction in cod stock is
. hardly be expected in Div,3K (Table 11).

CONCLUSION

The Flemish Cap cod stock remains at a low level though the abun-
dance and biomass in 1991 are higher against 1990. The 1986 year-
class cod , due to a commercial withdrawal , prevailed in catches
of 1991 no longer, as it was in 1987-19%90.

In 1991 a growth in cod abundance was noted in Divs.3N0. The
1989 yearclass prevailed in age populational structure, which
will recruit to a commercial stock in 1992-199%,

In 1991 a lack of survey in Div,3K complicated the cod stock
agsessment in Divs,3KL, however, to Jjudge by results from the
investigations carried out in Div,3L in 1991 and by estimates
obtained for preceding years in Divs,3?KL, the cod stock is
expected to be maintained at a previous level.



REFERENCES

Bairc,J.W.,C.A.Bishop and E.F.Murphy. M5 1991. An Aszessment of .
the Cod Stockin NAFO Div. IZNO.  NAFO 3CK Ddc., N ?1/83, T Coa
Serial No. N1967,27 p. -

DOUBLEDAY ,W. 5. Editor. 1981 Manual on groundfish survey in the
Northwest fAtlantic. NAFD Scientitic Council Studies. No 2.
Dartmauth, Cahada, =0 p. ’

Kazmin,S5. Al ﬁS 1991. Assessment of Cod Stock in NAFD Subarea 3 by
the Data from 1990 Trawl-Acoustic Survey. NAFO SCR Doc. No. S
$1/5. Serial -No.N1877,19 p. : C o

MAMYLOV , V.S, 1?88i Experimental trawl-acoustic surveys in NAFOD o
Subarea X from March to July 1987. NAFG SCR Doc., No. B8/24,

Serial No. N1448, 27 p. ' : .

VAZOUEZ ,A. MS 1989. Results from bottom trawl survey of Flemish
Cap in July 1988. NAFO SCR Doc., No 89/6B, Serial NG.N1é4G,

15 p. ‘

VAZRUEZ ,A. MS 1990. Results from bottom trawl survey of Flemish
Cap in July 198%. NAFO SCR Doc;, Ng 90/468, Serial No.N1790,

25 p. ‘ -

VAZRUEZ ,A. M5 1971. FResults from bottom trawl survey of Flemish
Cap in July—-August 199@. NAFO SCR Doc., Nb ?1/28, Serigl
Ne.N1908,. 25 p.

Table 1. Mean catches per trawling, abudance and biomass of cod - o
ih Div. 3M by the data from the 1977-1991 trawl surveys !

! Area, | Nusber |  Mean catch i Abudance, 108 specC. ! Blomass, 103t '
Year | sq.mile ! of hauls | ----m oo o e e e e
: : ! Numper, ! Weight,! Maximum ! Mean ! Minimum ! Mazimum ! Mean | Minimum '
{ 1 ! spee. | kg i ! H } | !
1977 3081 23 234.30 201.30 2682.88 167.61 52.33 282,58 135. 42 8.23
1878 7487 30 42, 35 32.20 38,24 23. 42 4. 60 30. 79 22.07 13,38
1979 - aoel - 84 B0, 80 80.85 102.73 54. 22 5.7 71.78 40. 89 19.21
1980 9041 78 1480 17.90 12.84 9,82 7.00 16,31 12,02 7.74
10681 7745 29 28.39 43. 45 24.58 18. 28 7.98 3483 24. 93 15.02
1682 a081 82 15,35 20. 55 14.04 10. 34 8. 68 23.87 13.83 37
1983 acea1 103 97, 40 34.30 100.3% 86, 53 30. 87Y at.or 23. 07 i5. 08
1084 2081 103 90, 20 45. 40 75.40 - BO.88 45,98 30.29 3t.21 23.13
1985 9081 08 G5, 09 41.70 44.84 . 37.08 23.48 4. 88 28.07 21.48
1588 © e081 108 55.30 28,70 B3a.2e , 37.20 21.11 38,78 28.08 15. 38
1987 | 8479 104 . BA.80 16, 20 50. 96 38. 82 22. 68 13. 28 . 10,15 .02
1988 8411 o7 42. 90 12. 40 37.90 25. 73 15, 80 10,45 . 7.72 - 4.09
19689 9081 - 106 104. 72 54.30 107.91 70,44 0 3R.98 53. 89 38.52 19.14
1990 7813 8BS 7.40 4. 80 5. 86 431 2.78 B. 42 a.g2 2.42
1991 a0et g2 15. 82 10.02 13,31 10,61 2.7 11.59 g8.74 1.88
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1978 -

1979
1880
1981
1082
1983
igaq
1985
1588
1887
1988
1989
1990
1981

1977
1878
1978
1980
1381
1982
1983
1984
1985
1985
1987
1988
1989
1980
1991

Table 2

No. of 1mmx-

-5

Number of mature and immature {ish in catoh
per trawling by Lhe dala rrom the. 1983-1091 .
Lrawl surveys on Lhe Flemish Cap Rank

Nea,

of

o, of

Spec.
1883 53,06
1944 6. 50
10984 49. 72
1986 44. 66
1as7 56, 28
194y 42. 14
1989 100, 61
1940 6. 20
1991 12. 62

1
1
1

1.30
a7
4. 38
8.64
2. a2
0.79
4,12
1. 20
3.00

6.3
16,2

Mean catches per trawling, abudance and biomass of cod

in Div. 3N by the data from the 1977-1991 trawl surveys

! Mean catch
! Numper, | Weight,
i spec. | kg
91.28 80. 87
87. 27 70. 56
20.74 18. 44
23. 44 29.43
21.53 34.97
B2.89 89.21
61,30 94. 10
82.40 §95.80
223.80 224.50
81,42 132.01
2.1 23. 28
34, 20 38. 3G
5 63 47.20
2.00 22.00
13.11 23.8:

toMaximu

.95
. 86
.99
.85
.18
.98

.58
119.
.11
. 28
-1l
-13
0.
2.

20

83

73.

178.30

33,80

Table 4. Mean catches per trawling, abudarce and biomass of cod
in Div. 30 by the data from the 1977-1881 trawl surveys

Table 3.
Area, ! Number
sq.Mile | -of hauls
16455 43
15240 42
168276 45
15802 51
15203 42
18428 52
15597 69
15142 71
17102 76
16300 87
16455 72
14868 59
15503 4’
18260 63
11574 B1
Area,. | Number
5q. mile } of hayls
18743 42
13501 r
17253 42
18734 438
14913 29
15775 40
17586 45
17752 59
17648 BS
13287 78
17876 85
18147 79
18240 a3
13082 52
16058 70

H Mean catch
! Number, | Weight,
i spes. | kg
41.73 42,57
21,82 21.78
15.13 20.91
14. 65 239, 52
12.29 16. 07
48.17 67. 40
47.45 48. 20
112.20 122.20
182.48 13347
128.10 188.70
29.77 197.48
13.24 52. 30
524 20,24
3.20 33,70
15. 56 96. 90

i Magimum | Mean
\ ,
i !

69.38
28. 87
23.67
25.24
18.31
102. 82
g2.11
250.00
503. 06
277,20
71.74
26. 28
10.29
440
48. 47

51.75
21,83
19.35
18.17
13. 58
69. 88
60.18

18C. 70
238. 54
171.50

39. 42
17.80

© 7.08

3.CE
24. 67

s
Moo

. 86

52,80
21.78
28.74
36. 81
17.78
83.74
61. 85
147. 49
174. 47
288. 02
281. 47
70, 27
27.36
32.57
121.72

78.

18,

17.
16.
-2l.

geaanIgRy




Table 6. Mean catohes per tréwllng. abudanoe and biomass
of cod in Div. 3NO by the from the 1977-1991
trawl surveys

| Area, | Mean catch | Abudence, | Blomass,
Year | sq.mile |----s---mreeemmmas ! 1Fspeo. ! 103t

! -1 Number, | Weight,| |

! I spec. | kg | |
1977 33198 65.8 81.2 161.2 150.6
1978 28743 56. 4 47.6 120.2 101. 4
1970 33535 17.9 18.7 .4 48.0
1980 37636 18.% 20.4 46.8 71.3
1981 a2t 17.0 25.6 av.8 67.2
1082 33203 . 66.B 88.3 136, 4 168.0
1083 34583 53. 8 71.4 137.3 182.8
1984 33894 103.3  108.3 260.3  ‘2¢6.8
1985 34748 202.3  177.8 520.7. 4677
1986 343n 106.0  167.1 269.8 426. 4
1987 34330 2.3 113.% 54,2 280.8
1988 33003 22.8 45.1 - BB.4 110.2
1989 33743 5.4 3.6 13.4 81.5
1980 28312 2.6 27.4 5.2 B7.5
1991 28632 16.9 87.3

36.8 142.1

Table 8. Estimation of abudance (1C° spec.) and biomass (10D of cod
by the data Crom trawl and accustic surveys for 1887-190t

1 ] [
Year | Survey i------------------o- Sttt el bl ettt - ------
! i ! Abudance Biomass | Abudance Biomass®

Trawl 122.9 130.5 7.4 131.9 542 269.8 @®8 102
1987  Acoustic 136.0 1348 2.4 45.3 6.7 3.9 0.2 9.3
Total 268.9 - 265.3  102.8 177.2 0.0 6.7 7.0 21.8
Trawl 206, 2 31,2 8.4 150. 4 55.4  110.2 26.7 7.7
1988 Acoustlc 228.8 143.3  194.0 2238  1¥.2 1488  123.8 25,5
Total 535.0 4745  284.3 3.2  180.6  260.0  150.5 342
Trawl 230.0 3522 123.2 185.5 13.4 81.5 0.4 3.5
1980  Acoustic 235.6 08,7 62.9 88.3 49 - 26.0 88.7 a8
Tatal 465.6 660.0  186.1 2838 -18.3 107.5  150.1 = 78.3
Trawl 276.2 a35.6 99.6 123.7 52 5.5 ‘w3 39
1000 Acoustic 193.2 213.4 7.8 101.5 2.6 2.8 147 11.3
Total — 489.4 540.0 1774 205.2 7.8 60.3 19.0 15.2
Trawl No 170.2 166.7 ma 1421 10.5 6.7
1991 Acoustic data 27.8 22.7 2.4 8.9 2.4. 1.8

Total . . 198.0 189.4 9.2 151.0 12.8 8.2




Table 7. Mean number of cod at 1-18 in catch per half-hour trawling
tn Divs. 3NO by the data rrom the 1577-19891 trawl surveys, spes.

Age L1977 19781 107Q 16801 10A1! 1GRD1 (WA 19A41 LAAR! Tusat 19R71 1A 1uAg) 10901 1041
1 0.3 02 1.5 01 05 0B 31 1.2 34 02 08 16 01 - +
2 148 3.7 2.1 54 09 134 47 17.6 180 4.4 1.2 0.0 07 0.2 5.1
3 23.0 184 3.8 36 66 100 12.4 33.4 64.3 124 2.1 7.2 1.7 0.4 1.8
4 13.1 16.8 3.8 2.4 4.2 10.3 9.4 251 534 41.7 1.0 0.5 1.0 06 2.4
5 7.5 t10.8 a4 26 1.9 10.2 77 125 40.3 23.2 1.0 02 0.2 04 2.7
5 37 4.0 1.4 2.2 12 38 7.6 59 127 102 1.0 05 02 0.2 0.8
7 1. 1.8 08 1.2 08 25 33 35 67 46 08 04 04 01 02
8 0.8 06 04 07 04 20 20 1.8 28 42 08 04 05 01 0.4
9 0.3 02 02 02 02 1.2 1.9 1.1 1.2 2% 08 05 0.2 ot 1.1
10 61 ot 02 02 01 07 09 08 12 13 07 05 01 0.2 1.0
11 0.1 + 01 01 01 03 04 02 05 068 05 03 01 01 OF5
12 0.1 + 01 + 01 02 01 0: 04 04 04 02 01 01 O.B
13 + + + + + 01 + + 02 62 01 01 01 + 0.2
14 + - + + + + + 01 - + 0.1 - + + 0.1
15 + - + + + + 0.1 - + + + - + + 0.1
18 + - + - + + - - + - + - + - -
17 - - + - - - - - - - - - + + +
18 - - - - - - - - - - - + - -
Moan number
for period
surveyed 65.6 56.4 17.9¢ 18,9 17.0 55.5 53.6 103.3 202.3 106.0 21.3 22.7 54 2.5 16.9
Table 8. Lcn.gth composition ot cod in NAFO Bubarea 3
ty the data from the L1990 and 1991 trawl surveys, %,
Length, 1. S I s 1 s 1 3 1 3
= :w-m 19911 1998 19911 1990 19911 1998 19911 1998 1991
9- 11 - - - + - - -
12- 14 - + 1 - 1 - - i 3.
13- 17 - + 1 - 25 - 12 4 30
18- 2@ 1 -] ] 3 18 143 k 92 i 17
21- 23 1 17 16 o5 188 14 1% 12 8
28— 24 3 d 3o 19 a4 74 41 A3 43 29
27- 2% 12 2 47 I8 57 24 27 135 &1 23
Io- 32 21 t 75 L) 4 2 33 1z 34 19
33- 335 1B a a1 Ta 97 52 5Q 23 34 113
34— T8 32 112 137 194 az 58 43 73 271
I7- ajl 52 99 113 79 48 55 25 9% 179
42— a3 77 113 118 49 -1 73 27 136 43
43- a7 &7 =13 119 =L 97 &4 21 102 3
48- 3@ J8 &7 B3 33 7a ue 23 11Q 37
31- 53 139 34 77 9 43 &4 21 % 43
24— D4 134 35 47 13 24 L] 25 44 49
37- 5% 159 IS5 3 - 18 27 2% 39 32
[-1- B 87 e 19 k4 3 18 17 28 1g
&3- 40 47 28 11 13 3 ] 23 13 11
a&- &8 2z 2z i@ 13 1 14 13 10 a
&?- 71 1@ 17 7 18 - e 1@ 1 3
72- 78 7 13 & A 1 18 12 = 5,
T3 37 3 i@ & - 1 =} 13 - 1
78- 80 4 & 4 13 - 23 21 - 1
81- B3 ] 2 2 - 1 ia 27 3 -
84- B4 - = 3 - 1 3 53 - -
87- B9 - 4 2 4 + 7 35 1 -
9a- 92 - < i - 1 14 bl 1 -
§3- 9% - 1 t TS - ] 2% - -
94~ 50 - + * Ll + 18 25 1 -
F9-121 - 1 1 7 + 23 25 - -
182-194 - - - 9 1 23 19 - -
185-1a7 - + - ? 1 37 22 - -
108-119 - 1 + 24 + 3 26 - I
111~113 - 2 + 22 + 3 22 - -
11a~114 - 1 - 26 ? 23 21 - -
117-11%9 - 1 + ig 1 g 19 - -
120-122 - + * 3 1 @ 21 - -
123-123 - * + g 1 9 7 - -
126-128 - - - 22 3 18 7 - -
129-171 - - - - e =] 4 - -
132-13a - + - - + S q - -
138127 - - - - - - 1 - -
138-14@ - + - - - 9 - - -
No. of . T
fiwn, %, - 998 - 998 190@ 1300 1991 1Q0@ 190Q 10@@ 999
Na. of .
spec. 13183 - 3z48 047s 227 2473 219 2743 673 1022
Hwan

length, %1,83 - 44,71 43,74 53,30 34,80 &1,34 42,48 43,93 39,87
om .
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Table 9. Age fguagositmn of cod in NAFD Subarea 3 by the data from

the 1991 travwl-surveys, L.
" hge 3K a 3ND 3
1988 1990 1991 1980 1960 1881 1989 1980 1991 1989 1950 199t
1 - - 2 i i 16 - 1 23 8 32
2 4 2 Q a8 2 28 130 gz a5 13 19 53
3 48 44 181 147 39 176 108 771 186 389
4 91 128 289 358 370 179 231 140 188 707 368
B 300 284 d 134 234 288 35 182 1588 4 83 139
8 281 a 148 a8 53 B84 45 1 7 a8
7 178 170 t a8 78 28 83 33 12 + - 4
8 31 a7 a 80 a1 18 92 33 22 + 4 -
9 15 13 17 2 iC a8 4«4 71 + 1 -
18 8 a 3 6 4 15 8 54 - - -
11 3 + 3 2 3 15 4 29 - - -
12 + + 4 3 b3 i8 47 29 - - -
13 - - 2 2 + i5 4 13 - - -
14 - + 1 1 + i1 7 4 - - =
15 - - + 1 + 3 2 3 - - .
18 - - 1 + - i - - - - -
17 - - + + - 2 2 - - - -
18 - - - + - 1 - - - - -
Figh
number, X 998 1002 - 989 1002 1000 989 988 1000 1000 998 1000
No. of fish in
age sample, spec. 375 315 - - 46 415 540 277 483 204 238 209
Mean age 5,70 5,77 - 4,88 &7 4,37 . 501 5,80 4,99 3,14 3,87 3,87
Table 10. Mean cotchws per traviing, sbudance and bicmass af ood
in Div. 3L by the data from the 1877-1991 trawl surveys
| Area, ! Number ! Mean catch ! Abudanca, 1.06 spec. H " Biomass, 103;
Year | sq.mile ! of hauls | --- -—-- - e
! H i Number, | Weight,! Mazimum ! Mean | Minimum ! Maximum ! Mean | Minimum -
H H ! spec. | kg ! H H H H H
1977 28008 . B8 49, 60 38.40 141,98 102. 89 63. a2 110. 24 70. 88 49.08
1978 25864 a7 19.44 . 24.58 45, 69 36, 98 28, 22 83, 62 458. 73 29. 86
1979 2858 a5 48. 72 72,78 13%.42 104. 51 69. 80 198, 02 158. 07 118.12
1980 30327 B2 3425 S8, 87 96. 33 78,85 58. 57 186. 57 132.28 97,94
1991 27840 49 31.61 50.09 88. 58 685.20 " 41.83 141.21 103. 31 85, 40
1982 29079 B2 32.67 58.74 82.13 70.18 58,29 145,680 122.22 28. 84
1883 31599 83 51.83 88.53 152.%2 121. 54 90,78 254.13 202. 54 150. 95
1964 23243 .82 * 128,84 186.88 388.29 311.89 230, 42 478. 47 383. 30 290.13
1985 31509 85 T7. 41 75.88  246.50 180.70 11480 238. 58 177.06 117.58
1988 33333 108 120.30 177,08 38413 297.03 204. 63 544. 53 437.23  329.93
1987 33333 115 29.73 53. 83 91,47 T3. 41 55.34 167.84 132.61 87.497
1988 33333 114 38. 20 64.50 110.62 89. 43 59. 25 224 25 1589. 37 94, 48
1986 33243 122 50.03 79.40 158.84° 123.20 BY.55 248,98 - 195,81 144.04
1960 22283 106 41,80 51.70 141.a3 g9. 57 58.11 168,95 123.87 78, 40
1901 31061 98 71. 90 70.43 R3b.81 170 17 104. 52 2478 168, 68 108.58
Tanle 41, Mean rcatches ner trawling. shudance and biomaas of
vn Div. 3N oDy the data frem oohe 13TV-1205L Lrawl san
I Area, H
fear | sg.mile ! 53 -
oo ! CoNnmher, | Weignht, ! Mavimim i Mean Mrnzmum
vooepen, 1 g H ! i ! H 1
24325 =] = ia. EC 30.135 22.22 3 13,37
24285 31 = 7.585 IR i3 e 1353 3. 14
22573 1 32,33 4. 03 53, 32 22.%7 1355 T2 83 42,25
23410 a7 A, Te Z3.013 47, 29 33,48 d4,.23 87,58 51,84
20719 <6 12. 87 20, 08 19,30 L18.11 32, 22 30.78 26.23
23614 33 12.58 24, B 21,96 - 18.2%8 80,20 La301. . 3BT
26015 75 s 26 £8. 38 a5.12 25, 4% 70. 87 S5. 8F 40, 83
28213 ] L4 132,85 285. 54 170,03 522,87 353.30 187, 9?
17347 47 R-= 157, 94 285. 39 150, 59 343,79 Zad, 59 138, 3%
26545 37 122,23 135,72 73, 43 211,15 335, 43 271.30 207,18
265081 R iR BE, 38 132. 85 0. 96 206, 27 1570, 32 54. 7
255 35 157.7C ~ i70.8G 3C6. i3 31.91 563, Bi 3d1. 21 93. 81
26000 a5 113.83 192,80 229.90 23. 4 T5G. 57 352, 158 3.73
24008 B 154.30 1383.2C 276. 31 3. 17 830. 48 335.73 31.99 .
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Distribution of cod on the Flemish Cap Bank by

the data from acoustic survey in April-May 1991.
Figures indicate density of fish aggregations ,
expressed in mean units of echointensity by strata:

in pelagial (over line) , in bottom layer (below line)
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Fig.2. Number (indiv.)of immature and mature cod a£ dif-
‘ ferent age in mean catch per trawling by the data
from trawl surveys on the Flemish Cap Bank
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Fig.3. Distribution of cod on the Grand Bank in April-June
1991. _
SeeFig.1 legend
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