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Intreduction

The Fisheries Commission has annually requested infermation cn " the stock
separation in Div. 2J+3KL and the cod stock in Div. 3L in the NAFO Regulatory
Area and a projection, if poasible, of the proportion likely to be available in
the Requlatory area in future years ". Information is also requested on "the age
composition of that portion of the stock in the Regulatory Area". This document
updates information presented previcusly (Bishop et al.,1%92) on the proportion
of blomass occurring in the NAFO Regulatory Area (NRA} and the age composition
of this biomass using data from the Canadian 1932 research surveys in the area.
The issue of atock separation has been addressed in some detail by the Scientific
Councll in recent years (NAFO Scientific Council Reports, 1986} and the general
conclusions recommending that the stock be managed as a single complex (2J+3KL)
are still valid.

Rasults and Discuasion

Survey coverage

The area of NAFO Div. 3L, in depths to 400 fathoms, i9 42,265 ag. naut. miles,
of which about 370¢0 or 9% occurs in the NRA {(Table 1, Fig. 1). All areas within
this depth zone in both Div., 2J and 3K are on the shoreward side of the Canadian
200-mile fishery 'zone. The total area in Div. 2J3KL to 400 fathoms is about
106,000 sg. naut. miles (Table 2); therefore, the area to this depth in the NRA
in Div. 2J3KL is about 3.5% of the total,

stratified-random research vessel surveys have been conducted by Canada in Div.
2J, 3K, and 3L during autumn since 1977, 1978, and 1981 respectively.
Stratified-random survéys have alsc been conducted during spring since 1871
{excluding 1983-84) and during winter in 1985 and 1986. Surveys during spring
for the 1971-76 period were incomplete with regard to strata coverage and have
baen excluded from analysis for thia document.

Biomass estimatea

For the spring surveys conducted during the 1377-90 perlod, the portion of total
3L biomass in the NRA has ranged from 0.4% to 6.0% with a mean of 2.9. In 1991,
the percentage increased to 10.8% and further in 1992 to 16.1%, the highest in
the time series (Table 3). Values for recent years may be underestimated as
there has been evidence (winter hydroaccuatic surveys and the commercial
fisheries) to suggest that cod have moved to deeper waters and some may have been
outside of the normal survey depth range (400 fathom). The February 1593
hydroacoustle survey located very few cod in Divisions 2J or 3K, and the only
significant catch in 3L was 800 kg. caught in 930 meters in the NRA on the Nose
of the Grand Bark

Autumn survey results for the years 1981-~92 indicated that from 0.5% to 7.7% of

the 3L blomass occurred in the NRA with the 1992 value being about 1.2% (Table
4).

Tbe 1985-86 winter survey results indicated that, in winter, about 25% of the 3L
Diomass occurred in the NRA. No stratified-random surveys have been conducted
during winter since that time.

Surveys conducted during autumn for the years 1981-92 in Div 2J3KL indicated that
only a smgll portior, less than 1%, of the total 2J3KL biomass occurs in the NRA
at that time (Table 5). The average Divisional biomasa from these surveys (Table

6) would suggest that, on average, less than 5% of the 2J3KL biomass occurs in
the NRA throughcout the year.




Age compositien

The age compositions from spring and autumn research vessel surveys in Diwv, 3L
since 1986 (Tables 7-8:; Fig. 2-4) indicate for most years a higher proportion of
younger cod in the NRA.

The 1985 and 1986 winter survey results, which indicated the highest seasonal
proportion of 3L biomass in the NRA, also showed that the age compositions were
similar in both areas.

Age compositions for the entire 2J3KL c¢od research vessel survey biomass (Table
9) were similar to these which occur in Div. 3L inside the 200-mile fishing zone,
Reference
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Table 1. Proportion of ares (square nautical miles) outside the 200 mile
fishery zone in NAFO Div. 3L by depth range.

Depth (fm) Depth (m)  Area totd Areo outside % Outside
31-50 5491 8552 o 0
51-100 $2-183 17,452 033 5
101-150 184-274 6918 ™ 1
151-200 275-366 3.855 748
201-300 367-549 1,142 634 56
301-400 550-732 By 554 49
unstratified 3542 0 o]
shoreward
total 42,265 3.682 9

Table 2. Area in square nuatical miles in Div 2J, 3K and 3L.

Division Survey area {ml . sq.) (0-750 m) Percentage
2] 27 633 26
X 34 545 34
3L 42262 40
Total 106,443 100

Table 3. Estimetes of cod blomass outside the 200 mie fishary zone In Divilon 3. by shiata and depth one from Canadkon RV suveys conducted
in the spiing over the perlod 197192, The numbet of succassiul sef are In parentess,

AlC AlC AIC ATC AIC ATC WT Wi wT wi WT Wi w1 wT

Depth % Area 262 278 200 204305 317318 ix 2830 L) 540 Ton a 96 HIG6-107 119-422°

z0ne  outside o2y (2] (41 (116} on {103} Qa2 [e )] [{L1}] (1640 (%) (158 (138 {179

Soto tthamizone 1977 197 19% R0 IOM1 1982 1oms  ees 987 oma I 1990 1991 1992
WA Bl ] 71 A 14 RIL] H 1] It 21 h i I Ly k7 ?
a0 oo £ 2/ AV 1142 (5] P 19 2] Fral 2 0 toe % o .t}

380 11150 &2 833 o 58] 4292 26 143 3825 558 - aDl ax 382 e 20 »
| N i 634 355 1048 200 1212 o5 4 826 00 4] o6 621 283 Q
7 151.200 hH 45 o8 L) o5 KO a7l hac 425 T2 192 927 10667 M2z 3006
Bl b o Nem [ Qs o7 188 13m A3 [E5 0 177 121 1182 95 2x»
o ! m k] & 18 ¢ 128 25 2237 435 3 ] &7 = 10

® 201300 o 3% m 552

b1} " MO not nrveyed beyond 200 futhoms 3 not surveyed beyond 200 fathorms &70 253

733 " 50 158 120 34
730 301400 [e4] Q 1] ]

732 * o o Q o

4 N &7 0 17 4]
blomass outside 200ml k- 3010 1769 3659 8417 2210 3580 15263 4044 1017 1044 1845 12733 7849 4505
lotal JL biomass 70877 78118 120116 139030 218214 140578 267515 230857 257564 256080 ZE+05 228865 72416 27019
% outside 4% 2.3% 28% o0%  10% 26% 57%  25%  04%  04%  10% 5% 106% 16.1%




Table 4. Eftirmates of cod biomens outsice the 200 mile fishary zone in Division 3L by strata ond depth rone rom Conadian Y surveys

conducted In the cutumn over the peried 1981-92. The nurmber of successiul set are in parentesks.

ATC  AIC wT W1 w1 AN wi wT w1
Depth % Area 323-325 333-334 79 1618 3739 72 65 78 a7

WwI o WIT wWT
101 14-115 1294130

one outside 09 (200 (125 08 (@30 (142 (165 (18 (74 (6D 219 Q@B

Strartal fath.mizons 1681 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
385 51-100 5 2 2 5 %4 5 55 48 16 3 36 -] 14
390 : 55 5 32 469 622 5 19 152 112 59 ) 0 14
389 101-150 62 2125 1697 1563 1068 1074 436 1246 1162 563 o]
391 . 100 487 159 79 325 370 70 6 23 165 15 1
387 151-200 37 494 3410 2762 1501 7483 1014 477 176 3198 o4l 03
388 ' L 456 6I0 1892 114 362 1348 1056 255 124
392 : 100 220 109 68 106 1 8 41 22 120 0 2
729 201-300 100 59 0 o] 57 o] 27
731 ' 100 49 146 11 25 35
733 ) 50 483 150 27 7 o4
730 301-400 100 3] 0 1] 0
732 b 100 0 0 0 0 0
734 ) o7 0 0 0 0 0
blomass outside 200 mil. & 501 4732 788 6523 5693 Q006 2480 1450 2877 0068 1542 584
total 3L blomass 100706 B7997 131267 191701 165417 190731 151936 139726 73514 210725 52750 50506
% outside 05% 77% 04%  34%  34%  47%  16%  10% 3PN 29% 29% 1%

Table 5. Cod biomass distribution in NAFO Divisions 2J3KL derived from foll surveys in relation to the 200 mile fishery zona.

1981 1982 1983 1984 085 1986 1987  19BB 1989 1990 1991 1992
blomass outside
200 rmi. ¥mit 501 6732 788 6523 5493 G004 2480 1450 2877 6068 1542 5837
Totol 2J3KL 520300 447800 407800 554100 387400 052200 450000 448800 505138 437838 210702 61753
% OUTSIDE 009% 150% 0.13% 1.18% 147% 096% 055% 031% 057% 1.30% 0.73% 095%
Table 6. Biomass estimates (000 t) of cod from autumn research vessal surveys in NAFO Div. 2J3KL.
Biomass
Division 1981 1982 1983 1984 1985 1986 1987 1988 1989 1980 1991 1992
24 229 217 267 182 137 405 176 249 14 34 32 2
3K 178 136 176 179 86 356 123 75 ptl 193 126 9
3L 112 89 152 191 165 191 152 140 74 211 53 51
Total 519 442 595 552 388 952 451 464 506 438 211 62
AVERAGE
2J 44% 49% 45%  33% I5%  43% 3% 54% 28% 8% 15% 3% 33%
3K 34% 3% 0%  32% 2%  37% 27T% 16% 58%  44% 60% 15% 34%
3L 22% 20% 26% 3B%  43% 20% 34%  30% 15%  48% 25% 82% 3%
Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  100%




Toble 7. Percent c:ga'compcsnlons Divisions3L Inside and outside the 200 mile limif as derived from the 1984-02 spring RV surveys.
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Table 8. Percent age compasitions Divisions3L Inside and outskie the 200 mile limit as dedved from the 1986-02 enrtumin RV sunveys.
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Tabile 9. Mean numbers per tow of cod at age from atumn RY surveys in Divisions 2J3KL.

AGE

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1089

1990

1992

oo O On B G N —

0.02

539

1.62
0.63
0.47
033
012
0.00
0.06

0.41

1.94

2.27
0.92
031
0.26
019
G.06
0.04

0.27

040 032 300

2.48

11.51 11.78 3.83
13.95 1679
551 1053

13.23
13.31
4.99
1.19
0.37
023
o
016
0.05

0.6
159
512
2.74
3.26
9.67
8.79
3.66
074
0.23
Q.10
on
0.10

0.5}

587
5.92
3.83
279
5.82
531
259
0.57
016
0.09
c.07

104 036 002 014
248 607 557
1079 7.27 477

12.22
10.62
10.33
3.87
243
533
29
142
0.36
014
0.13

15.23
11.34
9.5¢
2.30
1.37
209
130
0.54
0.28
0.12

1.0

12.35
10.01
7.28
4.24

0.92.

0.78
0.67
0.4
0.15
0.06

1.85

2070
3i.29
21.28
10.14
5.26
1.37
0.58
0.68
0.42
0.19

0.2t
1.56
204
41
13.23
11.61
438
267
1.38
0.34
0.17
0.19
013

0.59
2.14
393
320
5.29
10.57
1013
2.58
1.55
079
0.15
on
008

0.66
8.25
8.98
8.30
6.20
6.52
8.23
4.84
1.62
0.98
0.43
0.16
010

0.20
1.91
10.93
12.95
8.61
5.64
3.90
3.98
1.68
0.55
0.23
0.12
0.04

0.03
1.34
3.35
.97
9.00
an
110
0.50
035
0.16

0.02
007

0.01
0.29
1.78
2.30
2.72
1.42
035
0.04
0.02
001
0.00
0.0
0.00

1+
2+
3+
4+

4010 45.82
4008 4541
068 4508
3429 43.15
2278 3137
8.83 1458

43.22
4295
39.95
37.47
33.64
204

36.27
36.11
34.52
29.40
26.66
23.40

36.01
35.50
33.02
2715
21.23
17.40

57.39
56.35
50.28
38.06
27.44
16.61

60.88
60.52
54.95
44.16
2893
17.59

4526
4524
44.14
36.87
2452
14.5]

98.67
98.53
96.68
01.91
71.21
3992

41.94
4173
40.17
3813
34.10
20.87

41.11
4052
38.38
34.45
31.25
2596

56.27
54.61
4636
37.38
2908
22.88

50.94
50.54
48.63
37.70
24.75
16.14
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33.15
31.81
28.45
14.49

5.49

8.95
894
8.65
6.87
4.57
1.85
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Figure 1. Stratification scheme for NAFQ Divisions 3LNO showing

the Canadian 200-mile limit.
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