NOT TO BE CITED WITHOUT PRIOR
REFERENCE TO THE AUTHOR(S)

Northwest Atlantic Fisheries Organization

Serial No, N862 ' NAFO SCR Doc. B4/VI/73

SCIENTIFIC COUNCIL MEETING - JUNE 1984

Assessment of the Cod Stock in Divisions 2J+3KL*

by

S. Gavaris, C. A. Bishop, and J. W. Baird

Fisheries Research Branch, Deparmtent of Fisheries and Oceans
P. 0. Box 5667, St. John's, Newfoundland, Canada AlC 5X1

Nominal Catch

Catches of cod from Divisions 2J3KL declined from a peak of about 800,000t in 1968 to a
low of about 139,006t in 1978 with quota management coming into effect in 1973. Recent
nominal catches and TAC's ('000t) are as follows:

1978 1979 1980 1981 1982 1983 1934

TAC 135 180 180 200 230" 260 266
Catch 139 167 176 161 230 221

*Provisional data

Catch at age

Nominal catches by country, month and division for 1983 (Table 1) were obtained from the
Department of Fisheries for Canadian based vessels and from NAFO circular letters and/or the
FLASH database for others. The Canadian fishery took a major portion of the 1983 catch. Of
the Canadian catch, 47% was landed by inshore gears. In recent years, the catch by inshore
gears has reached the levels attained in the mid 1960's {Fig. 1).

Catch numbers, average weight, and average length at age were derived using the catch
breakdown and sampling data shown in Table 2. Sampling coverage of the catch appears to be
well distributed and there was adequate data to treat each division separately. The
coefficient of variation for estimated catch numbers of dominant age groups was about 5% or
less {Table 3} and the discrepancy between reported catch and calculated catch was about 2%.

A breakdown of the catch at age by divisfion for otter trawl. Canadian inshore and other
catches is also shown {Table 4}. The relationship (log wt. = 3.0879 log length - 5.2106)
was applied in deriving average weight at age. The 1983 catch and average weight at age are
shown along with historical results in Table 5.

Surveys

Biomass and abundance estimates [mean no. and mean wt. per tow) for research surveys in
Divisions 2J, 3K, and 3L with associated confidence 1imits are shown in Fig. 2 to 4. Surveys
in 2) and 3K during 1983 were once again conducted in the fall by the Gadus Atlantica., A
spring survey was not conducted in Div. 3L as had been the case for the T9T1-8BZ period. As
part of a seasonal survey program research vessel surveys have been conducted in Div. 3L
during the fall for the years 1981 to 1983. Fall surveys in 1981-82 were conducted by the
A. T. Cameron while that for 1983 was by the W. Templeman (Tables 6 and 7). Abundance and
biomass for Div. 2J (Tables 8 and 9) and 3K {TabTes and 11) showed on increase from 1382-83
although the confidence limits were large for Div. 2J. Biomass and abundance estimates for
Biv. 3L (Tables 12 and 13) were presented in a previous assessment and have been included in
the present assessment for reference purposes as no new information was available for spring
surveys. The 1978 year class was strong in Div, 3K and 3L with that for 1979 predominating in
2) (Tables 14 to 17). Year class strength patterns for older age groups were similar to that
observed in previous years and it would appear that the 1980-81 year-classes may be strong in
all Divisions.

* Subsequent to the preparation of this document for the June 1984 Meeting, some additional
information became available during the meeting. This resulted in the analysis given in
Appendix {pages 29-31).




Catch-effort

Catch and effort data are available by division, month, country, and gear. The
multiplicative model (Gavaris, 1980) was used to account for the country-gear, seasonal and
divisional differences. Data for 1962-79 was derived from NAFO{ICNAF) Statistical Bulletins
and data for 1979-83 was obtained from the Department of Fisheries and Oceans, Canada. Data
with less than 10 t catch and/or 10 h effort was excluded from the analysis to reduce the -
possible effect of truncation and rounding errors. The two series, 1962-79 and 1979-83, were
analyzed separately using 1979 as the common overlapping point. Plots of the residuals
indicated that data with greater catch or effort was less variable. Estimated weights,
calculated according to Judge et. al. {1980, p. 132), were therefore, applied in a weighted
regression for the multiplicative model. The seasonal and divisional patterns were similar in
both series but more pronounced in the latter (Tables 18 and 19). The catch rate index shows
a decline from the late 1960's to the mid 1970's and a subsequent increase (Table 20,

Fig. 5).

Sequential population analysis

The historical partial selection was caiculated by dividing the fishing mortality by the
total fishing mortality for ages 8-11 in that year (Table 21). The total fishing mortality
for ages 8-11 was derived from the ratio of the populatfon numbers aged 8-10 and the
population numbers aged 9-11 in the succeeding year. The partial selection of ages 4-7 used
as input for 1983 in the cohort analysis was obtained by taking the average from 1975-81 after
replacing values greater than 1.0 by 1.0. It was assumed that partial selection for ages 8-13
in 1983 was 1.0,

Assuming a natural mortality of 0.2, cohort analysis was performed for a range of fully
recruited fishing mortalities in 1983. The Ffishing mortality for age 13 in 1962-82 was
assumed to be equal to the total fishing mortaiity for ages 8-11. The relationship between
the catch rate index and exploitable biomass (average) was examined to determine which fully
recruited fishing mortality agreed best with the data. Exploitable biomass {average) was
calculated by multiplying biomass (average) by the partial selection after subsiituting 1.0
for ages 8-13 and those values which were greater than 1.0. The results indicate that a
fully recruited fishing mortality of 0.20 agrees best with the data (Table 22). The results
from the cohort analysis using a fully recruited fishing mortality of 0.20 are shown in
Table 23. Catchability defined as the ratio of catch rate index to exploitable biomass s
shown in Fig. 7.
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Table 1. Cod landings {tons) from Div. 2J, 3K, and 3L by country during 1983.

2J
Den {F} Norway
Mo Can (N} Can (M) FRG Tl (LL} Port. Poland GDR TOTAL
J 4359 3069
F 9741 5359 1312 b
M 3470 2774 480
A 3125 1285 80
M 54
J 2127 jez
J 5956 461
A 3575
S 1548
0 525 56
N 110 5 ] 126 283 7
D 78 1655 56
34614 13675 1800 54 80 1781 40 7 52412
3K
Den (F) Norway
Mo Can (N) Can (M) (LL) {LL) Port. Poland USSR GDR TOTAL
J 1730 14
F 1660 209 19
M 3410 1741 347 5
A 7688 3574 479 - 268
M 9136 2189 426 5 39
J 12242 134 49 148
J 15545 292 132
A 6417 8 12 6
S 4565 7
0 1359 17 n 20
N 548 2 1 2
D 255 6 474 16
64255 8164 954 620 546 403 12 13 714967
3L
Norway
Mo. Can {N) can (M) (LL) Port. Poland GDR Spain TOTAL
J 2875 1042
F 3965 1228
M 2521 365 1
A 2359 41
M 8442 467 n 3
J 16568 156 597
J 21652 376
A 9669 1105 12
S 8043 24 170 1
0 4024 113 505
N 3861 513 506
0 3514 1866 1601
87493 6245 n 4263 1 13 1500 99586




-4 -

Table 2. Commercial sampling for Div. 2J+3KL cod in 1983.

Div. Gear Qtr,

No.
Country ' aged

No.
Month meas.

Landings (tons)
I ——
mon

Total

2J oT 1 Can (M) Jan. 994 3069 3069
Can (M) Feb. 1367 5359 5359
Can (M) Mar. 1555 2774 2774
Can (N) Jan. 6145 4359 4359
Can (N) 370 Feb. 11445 9747 9741
Can (N} Mar. 3405 3470 3470
FRG 288 Feb. 1811 1312 1800
Other 6
858 wze T 30578
2 Can () Apr. 2127 3125 4410
Can (N) 403 Jun. 3588 1988 nn
EYALS T5BT
3 Can (N} a8 Jul. 884 494 924
297 928
4 Port } 390 Nov. 1646 126 126
Port Dec. 6230 1655 1655
Poland Dec. 250 56 395
Qther
300 3126 7183
LT 2 Norway 444 80 80
Den F, May 253 54 54
137
LT 3 Can (N} Aug. 153 72 348
HL 3 Can {N)* Aug, 1841 649 1179
Trap 3 Can (N)*[ 456  July 478 3001 3068
Trap 3 Can (N}* Aug. 3044 786 793
GN 3 Can {N)* Aug. 1687 1707 4761
J703 10749
LT 4 cCan (N)P Oct. 383 112 T
GN 3 Port 48 Sept. 281 138 185
GN 4 Port ]- 317 Oct. 565 144 144
GN 4 Port Nov. 590 40 40
1536 kI
2J Total 2404 52682 52412
a} Adjust using OT gqtr 2 + 3 A/L Key.
b} Adjust using OT gqtr 4 A/L Key.
3K o7 1 Can (M) Feb. 234 209 209
Can (M) Mar. 660 1741 1747
Can (N} dJan. 3643 1730 1730
Can (N} 368 Feb. 1241 1660 1660
Can (N} Mar 7601 3410 3410
Other 38
368 13375 B788
2 Can (M) Apr. 207 3574 3574
Can (M) May 330 2189 2323
Can (N) Apr. 5018 7659 7659
Can {N) 409  May 7986 6928 7453
Other 187
3 Can (N} Jul 263 488 713
Can (M) Jul. 283 292 424
Other — 33
409 .y 1770




Table 2 {Cont'd.} .

C : Landings (tons)
Ho. - No. ountry

Piv. Gear Qtr. Country aged Montﬁ meas. month Total

\ 4 Can (N} Oct. 2221 240 257
Can [N) 351 Nov. 1584 472 594

Port 48 Dec 1494 474 546

Other 38

) 399 5299 1335

Trap 3 Can (N) Jul 17367 6592 10568
GN 3 Can (N) Jul. 4716 6337 17392
LT 3 Can (N) 157 Aug. 499 606 2431
HL 3 Can {N) Jul. 1472 1837 2543
HL 3 Can (N) Aug. 2394 3613 3613
757 2604 KIYy,

GN 4 Can {N) Sept. 596 716 1070
HL 4 Can (N} 426. Sept. 4077 2786 3187
175 1673 257

LT - 1 Norway 417 Mar. 1724 347 347
T

LT | 2 Korway 243 Apr. 2219 268 273
Den (F) Apr. 13446 479 479

Den (F) 310 May 3418 426 426

Den (F) June. 632 49 49

Y 19775 1277

K  Total 3329 85323 74967
3L o7 1 Can {N)] Jan. 4755 2855 2855
Can (N) [ 330 Feb. 7190 3880 5108

Can (N} Mar 4801 2484 2849

Can (M} Jan. 215 1042 1042

Other 1

- 330 T606T 11855

2 an (N) Apr. 4705 2326 2326

Can (N) | 639 May 7109 3899 4366

Can {N} ] Jun 1421 2267 2423

Can (M) Apr. 309 L 47

Port 289 Jun 460 87 87

. 38 14008 673

3 Can (N} Jdul. 729 1154 1154

Can (N} 474 Aug. 938 1388 1388

Can (N) | Sept. 6465 2740 2764

Port 80 Jul. 773 249 249

Other 13

E113 ¥50% 5568

4 Can (N)] Oct. 3226 2710 2710

Can (N} | 420 Nov. 9302 3615 3615

Can (N) | Dec. 1901 3492 3492

Can (M) bet. 172 113 113

Can {M) Nov. 662 513 513

Can (M) Dec. 909 1866 1866

Port }_ 120 Nov. 270 56 56

Port Dec. 2662 1001 1001

. HU 19708 TI®6

Trap 2 Can (N} May 6068 1397 1402
GN 2 Can (N} | 689 May 2672 3048 3179
_ BET 8730 AL0T

Trap 3 Can (N) Jun, 16052 9866 9866
Trap 3 Can (N} Jul. ARVAN 12099 14399
GN 3 Can (N) Jun. 3184 3149 3149
GN 3 Can (N) B 1120 Jul, 2191 7327 9226
LL 3 Can (N) Aug. 3698 843 970
HL 3 Can (N) June. 3252 1232 1328
HL 3 Can (N} Jul. 1343 1040 1040
HL 3 Can (N} | Aug. 2264 3359 3359

720 43505 43337
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Estimated average weight, average length, and catch numbers

at age for the commercial cod fishery in Divisions 2J3KL during 1983.
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Table 4. Catch at age by [Division and gear for the commercial cod fishery
in Divisions 2J3KL during 1983.

Otter trawl Inshore {thers
Age A X k| AR
? 3 15
3 93 15 33 N N5 a7 Y
4 86 577 139 1265 3780 5545 %
5 2098 5300 9680 1083 5797 16279 769
6 1618 4289 3219 683 3IM  47% K]
7 1614 2682 1350 5%0 2406 2939 24
8 450 2206 2100 6 2524 240 419
9 2857 1/ 92 474 78 83 295
10 408 6% 170 62 63 27 nz
N X s 5% 126 197 79 k)
12 a7 % -2 19 8 3 9
13 7 17 12 12 18 12 3
14 12 2 6 3 13 4 2
15 1 3 4 3 2 5 1
16 8 1 1
17 3 2 1 3
18 1 3 2 1
19 1 1
2 ? 1

Table 5. Catch numbers and weights at age for cod in Divisions 2J3KL.

-5
catcH a1 pgE (Numbers x 10

AGE | 1042 1943 1944 1945 1946 1947 1948 949 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

4 0 247 21 287 280 481 785 916 381 572 £90 798 407 138 130 444 528 149 1M

5 1 438 552 541 456 942 100% 1990 244 771 921 (iLd 943 15D 259 144 444 196 382
& 1 400 1157 5906 633 432 §77 1A% 1534 N0 %4 Fa2 5P A7 147 N1 H43 21 A

7 b 48 579 98] 429 S9B S33 809 1004 788 557 3a0 IS 411 389 180 42 B3 116
B I 284 288 458 471 307 3B 379 43 4§ 241 294 271 34l 336 14 3B I3 3%
§ 4 207 152 200 314 la¢ 172 1M 1 100 13 18 142 fEs 133 (3 13 15 14
101 18 114 118 147 BB 181 76 115 36 64 26 102 77 45 0 11 8
11 HE 81 B4 4B 47 40 34 4 19 M I ® 35 04 19 8 1 &
20 % 4 &1 L7 . B | B A | 12 17 2 ¥ 1 7 i 2 2
13 1 a 3 4 39 18 19 B 2N S R { O ? 4 K T
4+ 1 2974 3315 3412 3314 3558 4155 3991 4BO7 3513 3553 IB25 284G 25%¢ 1737 1796 1302 925 98B
S+ 12707 3045 1143 3036 2895 JI70 D035 4424 2941 2843 3027 2453 2438 1607 14 T74 757 BA7
96E | 1980 1981 1932 1981

r e e e

9 1 118 & 32 134

51 28 {18 187 414

& 1 W N 141 1e7

70011 231 U8

8 1 47 105 167 14

20 1 ou 88

O] A -1

il 24 I

121 2 2 2

13 ¢ 1 1 1 1

ceeadr e — .. —————

4+ 1 928 719 1213 1183

S0 B0 824 391 102¢

avERaGE MEIGHT AT GE (kg)

BGE {1942 1983 1964 1943 1946 1947 1948 1989 1970 1971 1972 1973 1974 1§75 1976 1977 1978 1979
4 ! .55 0,55 £.55 0.55 0,55 9.55 0.55 0.55 0.55 £.55 .55 Q.55 0.55 .55 0.53 ¢.77 9.70 074
5 | ¢.88 ¢.28 0,80 0.88 0,88 ©.88 .69 ¢.B8 O.88 .89 .88 0.B8 O.88 0.38 0.89 1.02 0.99 f.12
§ 1 .23 1,23 1,23 403 123 403 14,23 401 L0 LAY L2 LR L LA L2 LT3 LW L8
7 1 L.86 1,86 1.88 1.66 L6 1,66 1,46 1.886 1.86 1,46 1.6 1.66 166 L6 1,66 2,51 .51 2.49
8 1 2,17 2,12 2,42 2,12 2,12 2,12 200 A2 212 112 242 242 L7 1 L2 LY L4 L0
§ | 24 J64 T84 2084 264 284 Dad 3,084 2,40 D44 1a4 D4 LA4 2,84 LA 3,99 428 A48
10 1 3,18 118 3,18 3.8 318 318 518 318 118 3.8 3.3 3,18 118 318 118 4.81 475 5.3l
1101 L7626 376 X4 376 176 L6 3076 76 376 L6 376 176 178 L6 Subl 5.31 GBS
121 4,15 415 4,315 415 4,15 415 415 415 415 4,15 4,05 4,19 4.9 4,15 415 6.48 7,22 7.1
13 1 &.06 606 £.06 5,08 6.06 6,06 6,06 £,06 6.06 6.08 8.08 5,06 &.06 6.06 6,06 8.05 8,25 9,00

RGE L1980 1961 1982 19€3
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Table 6. Cod abundance {No. x 10-3) fram stratified randam cruises in Div. 3L.

Depth Stratum Stratum ATC 323-325  ATC 333-334  W. Templeman 7-9
Range No. Area 1981 1982 1983
31-50 350 20 4923 2332 6335
363 1780 ’ 8@ 1960 13050
in n2 105 1010 4679
iz 2460 14256 8679 37532
364 1120 213 6025
Total Bth?
51-100 328 1519
341 1574 1930 975 1359
342 585 381 1039 274
343 525 897 38
38 2120 1724 3310 1953
349 2114 2154 1492 1622
364 2817 263 1113 1629
365 1041 8693 2090 578
370 1320 173 413 727
385 2356 44 309 318
390 1481 37 111 il
Total 7357
101-150 A 1494 2075 5047 1103
kLY 983 2706 2915 2041
366 13%4 5197 8022 473
369 961 2669 13N 2525
386 933 861 553
389 821 1756
K1) 282 ’ 95 635
Total L3154
151-200 U5 1432 2015 3637 2929
346 865 5822 2337 4389
368 334 1316 1429
387 78 808 3000
338 361 253
392 145 147 33
Total |y
31-%0
51-100
101-150
151-200
Total 60550 55688 94649
Upper 1imit 83240 67092 123077

Lower Vimit 37860 44785 66220




Table 7. Cod biamss (t} fron stratified randam cruises in Div. &L

Depth Stratum Stratum ATC 323-325  ATC 333-334  W. Templeman 7-9
Range No. Area 1981 1982 1983
31-50 350 20M 6244 3849 8463
363 1780 852 2009 17993
3n 1174 137 1363 6126
372 2460 20737 6882 44364
B4 1A 1090 5941
Total 52
51-100 328 1519
m 1574 2146 an 1949
34z 585 834 951 263
343 525 1419 661
8 220 2651 4249 3125
349 214 3604 N 2266
364 2817 1932 1800 1946
365 1041 17904 3702 %1
370 1320 300 a5 1184
385 235% B 43 1019
390 1481 9 58 852
Total 752 -
101-150 34 1494 3869 70 1682
M7 983 4550 4805 67
366 13%4 9313 11920 8399
369 961 7755 2290 5849
386 %3 1414 1430
389 821 3428
n 82 487 159
Total W -
151200 5 1432 4703 7686 6443
346 865 12012 a2 1746
368 K<) 5948 3604
387 78 1334 9216
383 361 461
3% 145 220 109
Total 55
3N-50
51-100
101-150
151-200
Total 109706 87997 131267
Upper 1imit 15313 105967 175407
Lower 1imit 66281 10027 anzy7
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Table 8. Cod abundance estimates (No.x107®) from research vessel surveys in NAFD
Division 2J. :

Cepth :
Range Stratum Stratm, Gadus3 Gadus 15 Gadus 29 Gadus 44 Gadus 58  Gadus 71 Gadus 86-88
(mtrs} Mmber ares (mi) 1977 1976 1979 1980 1981 1982 1983

01200 200 W7 1336 307 1500 5749 8355 166% 16246
206 1823 284 809 1574 787 4550 21765 13547
206 2582 B89 6% 1% 208 620 5368 8694
201 2% g4 S0 X6h M6 H19 9049 13024
Total 878 XSt I78M 6 12086 4604 SMI 51511
20130 202 440 2097 462 3% 581 W8 38 1833
200 1608 0174 381 2485 3410 1009 Te@) 29567
20 77 6166 4154 2760 2982 M5 473 59785
23 72 6944 19617 18516 19811 218 5807 12806
AT 67%6 10658 6527 1098 3956 5900 4659
215 12700 19281 34205 9986  25% 35768 27583 723
28 28 2948 6780 854 0001 217 2269
2% =8 1258 & ¥ 156 s 20 2%6%
Total B%4 6534 73180 66717 7834 66039 5B499 12280
01400 203 480 883 3081 a oy - 462
28 448 1017 207 1480 20 303 1368 1749
21 3 62 S50 2737 4659 M6 2415 1325
216 384 0 2 3603 86 1 10
M 5 9 w128 132 0 "
2 % s ®® B B8 & "
Total 2650 207 M0 741 IZ 295 S22 poed)
101-200 64 17844 6974 12086 24604 53419 51511
201-300 65584 73180 6677 7894 66039 58499 1228%0
301-400 207 740 7M1 W12 2% 5212 4227
Total oM w42 81130 oMel %95 11769 180290
Upper 1imit 15037 131108 128646 139530 62744 151085 744785

Lower Timit 52578 65761 33613 69392 21234 83853 384206
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Table 9. Cod biomass estimates (t.) from research vessel surveys in NAFO Division 2J,

Depth
Range Stratm Stratm Gadus3 Gadus 15 Gadus 29 Gadus 44 Gadus 58 Gadus 71 Gadus 86-88
(mtrs} Nuber area (mi2) 1977 1978 1979 1930 1981 1982 1983
101200 200 14z7 123n 4847 325 11319 15998 18085 16764
206 1823 2761 16200 2669 1676 10126 39216 17742
206 2582 5328 2074 2671 849 13153 8533 11442
207 246 16809 805 a9z 7738 12284 12612 12608
Total 8078 37215 330 12783 24582 51561 18445 58556
201-300 202 440 3074 525 749 12964 6292 5681 3798
200 1608 15336 5384 43569 12810 22275 18351 53925
210 774 10481 5572 5T 5810 823 10428 97578
213 1725 6525 3627 3100 34068 5622 8073 14748
214 1nn 24370 2079 13231 25095 9669 10993 6944
215 1270 31757 55780 19546 64301 96161 60096 12584
228 1428 3930 12374 16972 23904 4357 2215
234 58 2857 1030 53 9 192 814 510
Total 8924 98330 120709 126893 175119 165938 123493 197162
301400 203 480 1930 1467 230 AN 1369
208 448 1962 433 334 631 908 3750 3153
21 330 738 10285 5685 3384 4747 6490 306
216 384 0 484 10204 4% 86 24
222 44 43 2029 653 2780 281 0 105
29 % W9 3 PR I0 M 6
Total 2650 6682 1301 17557 33616 7ied 13934 8183
050 204 354 308 349 38 1506
217 268 0 0 0 0
223 180 0 0 0 0
227 686 131 0 36 129
25 & 13 A | T
Total 1908 514 349% 667 3219
101-200 8078 31215 330 12788 24582 51661 78446 58556
201-300 8o24 98330 120709 126893 175719 165938 123493 197162
301-400 2650 6682 1300 17557 33616 7764 13934 8183
401-500 1908 514 34% 667 3219
Total 142800 165110 157238 233917 228759 216540 612
Mean 142961 165109 157237 233916 2288%4 216679 26N20
Ubper 1imf t 199808 22230 253553 314419 424737 288330 1175017
Lower Timit 86113 w0797 60921 153412 3305 144478 640777
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Table 10. Cod abundance estimates (No.x107') from research vessel surveys in NAFO
Division 3K.

Depth
Range “Stratm  Stratm  Gadis 15 Gadus 29 Gacus 44 Gadus 58,59 Gadus 71,72 Gadus 86-88
{mrs) MNber area (mi2) 1978 1979 1980 1981 1982 1983
201-300 620 2709 17720 26203 15206 12689 4284 17610
621 2853 14563 25646 2739 7453 64N 4603
624 668 13121 23166 627 3686 270 128
632 a47 727 2265 5078 3 249 8321
634 1618 4105 18157 13651 19455 11384 14186
635 1274 3825 1452 3706 4743 N7s 1227
6836 14565 1820 2446 6051 369 7001 2603
637 N2 %28 5778 3909 fa 09 8718
Total 12162 58409 105153 50967 5936 43652 5839
-0 623 1027 6167 2981 7593 876 1557 5769
625 850 1340 2488 1515 1021 2169 1276
626 919 9 759 102 2235 m 1276
628 1085 1433 2891 1008 137 510 1955
629 495 718 a6 144 50 412 562
630 544 388 315 225 306
633 2179 4283 kv 2944 3106 352 3748
638 2059 2720 8081 3246 9158 5599 13643
639 1463 1603 3075 RLxA 138 2921 4095
Total 10621 21455 2053 18518 19345 17791 32630
401-500 622 632 3% 190 142
627 1194 104 152 193
631 1202 162 0 523
640 198 0 0
o5 M 0 5 8
Tota] #n &2 A ]
201-300 58409 105153 50967 5936 43652 58396
301-400 21455 20153 18518 19345 1779 32630
Total 75865 129306 69484 79602 61761 91507
Upper 1imi t 11331 218233 93324 104928 75262 119955

Lower Timit 46420 40380 45645 54276 48320 63859
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Table 1i. Cod biomass estimates (t.) from research vessel surveys in NAFO Division 3K.

Depth
Range  Stratm  Stratun  Gadus 15 Gadis 29 Gadus 44  Gadus 58,59 Gadus 71,72 Gadus 56-88
{mtrs) Nuwber area {mi2} 1978 1979 1980 1981 1982 1983
201-300 620 2709 32708 55266 33699 13603 3351 33248
621 2859 25889 6306 5939 10935 11764 6750
624 668 29936 40531 1742 7973 5365 1586
632 447 873 . 38% 10165 7566 5721 13992
634 1618 6907 29309 29404 40573 23579 22967
635 1274 302 2591 7902 1027 7249 323
636 1455 2248 5040 11959 8428 14124 6235
637 N3 30 10613 BN 029 13256 17317
Total 12162 105803 21032 108681 129178 90929 105431
301400 623 1027 11293 7522 15746 21715 4849 12071
625 850 1825 5538 4626 2640 a817 3499
626 919 6976 1940 3242 4781 2076 3932
628 1085 27189 6206 2739 3848 1480 s
629 495 1136 1062 337 150 1255 1167
630 544 13 174 939 847
633 2179 6947 6379 8073 8406 a2 6558
638 2059 4210 13362 7161 17706 10143 23310
639 163 2w 5% 1949 x5 835 9295
Total 10621 3D 48762 45047 43870 41437 64520
401-500 622 632 1297 561 289 |
627 1194 267 330 601
631 1202 45 0 1489
640 198 0 0
o5 20 0 % e
Total 3430 2015 Eay 2419
200300 105803 210332 108681 129178 90929 105431
301400 37320 48762 45047 43870 41437 64520
Total 143123 259093 153728 175023 133310 172458
thper 1imit 215048 421005 201839 2377% 159091 216590

Lower ¥imit 71198 s 105619 112247 107529 128325
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Table 12. Cod abundance estimates (No.x107*) from research vessel surveys in NAFQ
Division 3L.

Depth
range Stratum Stratum  ATC 262 ATC 276 ATC 290 ATC 304-5 ATC 317-8 ATC 32%
{fath} number area (mi2) 1977 1978 1979 1980 1981 1982
31-50 350 2,071 2,993 1,373 7,75 2,798 829 1,221
363 1,780 4,783 2,352 7,616 1,817 3,26 1,924
371 1,121 112 477 1,599 2,917 0 189
372 2,460 2,247 8,969 6,135 3,293 5,032 1,477
384 1,120 42 5 2,711 1,555 42 42
Total 8,552 10,177 13,227 25,817 12,380 9,199 4,853
51-100 328 1,519 72 296 0 342
341 1,674 3,161 325 827 1,024 1,004 2,150
342 585 768 747 132 417 278
343 525 335 867 768 1,399 867 2,374
348 2,120 875 2,361 3,687 3,456 887 2,467
349 2,114 3,385 4,337 4,035 2,997 595 3,729
364 2,817 967 599 4,705 2,996 952 1,304
365 1,041 781 391 2,481 1,035 4,689
370 1,320 66 330 817 1,486 0 248
385 2,356 383 59 783 3,139 59 0
390 1,481 1,223 1,056 2,223 1,223 389 139
Total 17,452 12,016 11,072 20,754 19,172 4,753 17,720
101-150 344 1,494 7,327 11,635 15,981 7,947 29,001 9,196
347 983 861 6,254 5,737 10,212 3,247 10,773
366 1,394 10,461 11,118 5,232 56,745 18,521
369 961 761 577 2,813 6,757 7,286 1,876
386 983 1,599 639 2,749 2,066 2,693 812
389 821 2,178 1,130 1,464 5,259 1,140 2,712
351 282 921 201 1,117 1,757 688 191
Total 6,918 24,108 20,436 40,979 39,230 100,804 44,081
151-200 345 1,432 5,505 5,321 1,800 6,385 15,264 2,714
346 865 782 1,380 1,125 2,727 801
368 334 319 56 113 1,880 639
387 718 108 198 256 108 296 1,419
388 361 881 257 190 41 393 989
392 145 44 44 178 5 196 218
Total 3,855 7,639 5,820 3,860 7,777 20,756 6,780
31-50 8,562 10,177 13,227 25,817 12,380 9,199 4,853
51-100 17,452 12,016 11,072 20,754 19,172 4,753 17,720
101-150 6,918 24,108 20,436 40,979 39,230 100,804 44,081
151-200 3,855 7,639 5,820 3,860 7,777 20,756 6,780
Total 53,938 50,554 91,410 78,660 135,716 73,433
Upper Limit 67,857 70,457 112,937 93,294 266,824 94,202
Lower Limit 40,018 30,651 69,883 63,827 4,608 52,665
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Table 13. Cod biomass estimates {t.} from research vessel surveys in NAFO Division 3L.

Depth
raﬂ e Stratum  Stratum ATC 262 ATC 276 ATC 290 ATC 304-5 ATC 317-8 ATC 329
(fagh) number  area {mi?) 1977 1978 1979 1980 1981 1982
31-50 350 2,071 5,187 2,106 13,637 7,124 2,539 4,775
363 1,780 5,399 3,919 11,237 4,182 7,082 6,721
371 1,121 235 1,490 Z,439 8,148 0 789
372 2,460 1,685 7,006 8,342 7,448 7,155 3,978
384 1,120 10 19 3,521 2,480 462 231
Total 8,552 12,996 14,540 39,176 29,382 17,238 16,494
“51-100 328 1,519 38 518 0 493
341 1,574 3,916 1,006 2,468 3,291 2,038 8,495
342 585 1,196 3,010 409 961 871
343 525 438 1,789 1,190 2,936 946 4,768
348 2,120 1,701 3,546 7,128 7,855 1,966 5,709
349 2,114 10,746 8,879 8,800 7,282 321 10,182
364 2,817 1,101 928 7,884 7,154 1,533 3,938
365 1,041 1,112 532 2,953 2,442 6,056
370 1,320 330 367 1,046 3,807 0 99
385 2,356 422 80 1,118 6,278 413 0
390 1,481 505 795 2,125 2,798 500 217
Total 17,452 21,505 20,932 35,639 43,804 8,717 41,228
101-15¢ 334 1,494 7,784 20,366 19,398 106,172 50,712 19,583
347 983 1,128 8,492 7,705 16,019 8,043 - 21,435
366 1,394 6,211 11,509 5,912 81,497 21,817
369 961 2,050 999 2,448 7,406 9,378 4,959
386 983 1,228 251 2,881 2,361 4,593 1,279
389 821 1,343 1,063 1,098 6,923 478 1,664
391 282 634 356 1,048 2,064 1,212 95
Total 65,918 20,378 31,527 46,087 50,857 155,913 70,832
151-200 345 1,432 13,271 10,687 4,844 11,674 29,493 6,060
346 865 990 2,137 2,154 4,307 1,223
368 334 404 239 796 1,761 809
387 718 122 184 459 256 243 2,353
388 361 1,181 18t 349 108 190 1,321
392 145 30 66 189 0 128 256
Total 3,855 15,998 11,118 8,217 14,988 36,122 12,022
31-50 8,552 12,996 14,540 39,176 29,382 17,238 16,494
51-100 17,452 21,505 20,932 35,639 43,804 8,717 41,228
101-150 6,918 20,378 31,527 46,087 50,857 155,913 70,832
151-200 3,855 15,998 11,118 8,217 14,988 36,122 12,022
Total ) 70,877 78,118 129,117 139,030 218,214 140,578
upper 1imit 93,640 100,261 154,966 166,965 405,205 171,826

Tower Timit 48,114 55,974 103,267 111,094 31,224 109,329
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Mean number of cod per standard tow from research vessel surveys in
Division 2J.

e

T ———

Gadus
Gadus 3 Gadus 15 Gadus 29 Gadus 44  Gadus 58 Gadus 7 86-88
Age 1977 1978 1979 1980 1981 1982 1983
1 0.0 0.0 0.0 0.38 ¢.0 1.20 2.26
2 3.79 0.60 0.35 1.66 4,70 3.50 15.99
3 10,95 8.86 1,55 1.41 3.3 20.67 19.08
4 33.03 16.35 13.04 4.87 2,59 7.27 29.39
5 15.11 33.07 19.12 21.87 4.77 5.06 18,66
6 3.32 11.32 18.41 22.33 19.22 4.84 10.03
7 1.54 2.51 2.62 13.25 17.21 14.99 5.15
8 1.39 Q.91 0.83 1.92 10.88 13.18 13.99
9 1.09 0.72 0.56 0.56 2.25 8.95 6.36
10 .60 0,52 0.32 0.40 0.57 1.50 4,03
1 0.23 0.28 0.32 0.26 0.09 0.40 .84
12 0.1 0.13 0.12 0.31 0.16 0.19 27
13 0.05 0.16 0.05 0.10 0,17 0.1 .12
14 0.03 0.14 0.05 0.05 0.08 0.15 .10
15 0.02 0.05 0.0 0.06 0.08 0.01 .02
16 0.0 0.03 0.03 0.02 0.05 0.02
17 0.0 0.03 0.0 0.02 0.02 .03
18 0.0 0.03 0.0 0.01 0.02
19 0.0 0.2
20 0.0 0.01
>20 0.02 0.02
Total 71.33 75.70 57.38 69.33 66,15 82.12 126.3
Upper
Timit 106.00 104,10 91.88 93.31 114.18 105.95 526.52
Lower
limit 36.66 47.30 22.88 45.36 18.12 58.30 -273.92
Table 15. Mean number of cod per standard tow from research vessel surveys
in Division 3K
Gadus 15 Gadus 29 Gadus 44 Gadus 58459 Gadus 72 86-88
Age 1978 1979 1980 1981 1982 1983
1 0.0 0.0 0.22 0.01 0.28 1.0%
2 0.3 0.15 1.24 1.51 2.18 4.24
3 3.23 2.54 1.69 6.22 2.10 9.20
4 14.11 17.31 2.44 3.90 5.99 7.79
5 17.20 28.48 13.73 4,25 5.90 13.72
6 7.89 16.94 15.00 14.19 3.3t 4,20
7 2.52 4.35 3.24 10.26 6.98 2.84
8 1.18 2.18 1.57 3.19 6.80 5.00
g 0.73 0.53 0.58 0.58 1.97 3.87
10 0.57 0.46 0.39 0.27 0.77 1.35
1 0.04 0.3 0,03 0.22 0.20 47
12 0.12 0.07 0.24 0.23 0.09 .21
13 0.04 0.05 0.08 0.07 0.07 .09
13+ 0.04 0.14 0.17 0.14 0.15 .29
Total 47.99 73.50 40,61 45,02 36.80 54.33
Upper
limit 70.75 126.26 54.54 59.86 44 .87 .13
Lower
Timit 25,22 20.74 26.68 30.18 28.73 37.54
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Table 16, Mean number of cod per standard tow from research surveys in
Divison 3L.
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

1 .12 0.0 0.0 .16 0.0 0.0 0.0 0.0 .06 0.09 .24 .03
2 7.81 1.54 3,77 .51 1.56 2.07 0.9% 0.07 .08 1.94 67 1,72
3 22.07 5,55 12.93 5,77 3.46 18.25 4.13 3.35 .84 0.90 12.22 1.56
4 6.99 15,19 Y.33 B8.20 4.95 9.39 5.94 6.26 9.16 3.48 9.79 9.25
5 4.58 1.23 3.89 5.82 2.64 3.76 4.61 4.98 13.89 10.65 8.72 2.34
6 1.62 1.23 S40 2,38 2,11 2,63 2,15 3.22 6.48 8.60 14,91 2.96
7 1.70 .53 .4 57 1,78 1.47 0.64 1.45 1.53 2,17 15,20 4.1%
8 .61 .59 .28 .24 0,29 0.70 0.66 0.47 .46 0.79 4.06 3.08
9 460 3 .28 L7 0,16 0.32 0.44 0.40 .12 0.16 1.05 .93
1¢ .49 .24 15 .09 0.05 0.03 0.15 0.23 .19 0.07 350 .20
1" .18 .08 .12 .04 0,08 0,03 0.10 0.17 .08 0.12 10 .07
12 .24 .06 A7 .07 0.02 0.06 0.06 0.12 .04 0.07 0 05

13+ 1.17 .3 .41 .12 0,20 0.09 0,16 0.17 .18 0.15 L0 .26

Total 48.04 26.86 30.28 24,74 17.38 38.58 19.95 20.89 33.12 29.20 67.49 26.59

Upper -

Timit 101.26 36.85 70.83 59.78 26,94 57.57 26.06 31.15 42.38 34,73 207.49 34.1

Lower

Timit 5.08 16.91 -10.18 -11.51 7.89 19.67 13.85 10.63 23.87 23.67 -72,50 19.07

# sets 57 38 29 70 55 64 102 94 41 115 78 103

Table 17.
in Division 3L, (Fall)

Mean number of cod per standard

tow from reseach vessel surveys

Age 1981 1982 1983
1 0.40 0.40 .67
2 0.3¢9 2.64 3.09
3 6.92 1.90 14.06
4 2,88 6.34 5.43
5 2.74 2.69 7.84
6 4.10 1.99 1.46
7 5.77 1.66 1.40
8 1.07 1.50 2.43
9 22 .28 1.31

10 .08 .08 .45

11 .04 .05 .13

12 .03 .06 .06

13+ A3 .06 .19

Total 24.76 19.82 39.13

Upper 1imit 34.09 23.57 50,88

Lower 1imit 15.51 16.07 27.37

Dates Sept. 22 gct, 30 Oct. 13

Nov. 19 Dec. 06 Nov. 15

No. Sets 97 121 126




Table 18. Analysis of variance and regression coefficients from the
regression of In catch rate for cod in Divisions 2J3KL for the years
1962-79.

GUELGRESSTOM OF MULTIFLICATIVE MODEL

MULTIFLE F, . ,,,,.
MULTIFLE F SRUARET, ,,,,0

RHALTYSIE OF VarRIAMDE

SQURCE OrF SUKS QF MEAH
VMARIATION oFE SRUARES SQUARES FoVALUE
IMNTERCEFT i 4.,4687FE90 4, 68760
FEGRESSTON 25 2.885E2 1.454%1 B4.869
TrrFE 1 4 1,187E2 2,.947E1 168,548
Trre D 3 J.831E]1 1.27781 72,531
TYFE 3 2 1.182%2 5.7108E1 335,874
TTFE 4 17 2,283E2 1.343%1 76,274
FESTDUALS 1523 2,68182 1.7&8171%
TOTAL 1350 G 6132ED
Country/Gear 1n Power Month In Power
CAN-N 0TB-4 -0.33 July
Aug.
CAN-N 0TB-5 0.000 Sept. -0.639
Oct.
ESP 0TB-6 0.236 Nov.
PRT 0TB-6 0.325 June -0.447
Dec.
PRT 0T8-7 0.655
May -0.214
Division 1n power Jan.
Feb. 0.000
3L -0.288 Mar.
Apr.
3K -1.168

2] 0.000
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Table 19. Analysis of variance and regression coefficients from the
regression of In catch rate for cod in Divisions 2J3KL for the years
1979-83. '

TEGRESSTNN GBF SKULT1FLICATIVE MOTEL

MULTIFLE K., , ., ievseee2.811
MULTIFLE R SRUGRED,,,, . 0,457

AMNBLTYSTES O0F VYARTOHHCE
DOURTE OF SuMs DF MEOH
VvarTaATION LE SCULFRES SOUARES F_NALUE
THTERCERT 1 2.36068 2.B40EL
FEGRESSTOMN 16 1. 401ED 8.754EQ 37,009
TYFE ] 5 5.319E1 1.064E1 44,975
TYRE 3 5 3.715E1 TLAT1ED 31,414
TrEE 3 2 2.740E1 1.375%1 58,107
TYFRE 4 4 4,225E1 1.056%1 44,582
RESIDUALS 309 7.309E1 2,365E71
TOTAL 324 2.417E2
Country/Gear in Power Month in Power
PRT 07B-7 ~-0.688 Sept. -1.2713
PRT 078-6 -0.370 July -1.036
Aug.
CAN-N 018-4 -0.187
June -0.862
CAN-N 0TB-5 -3.083 Oct.
CAN-M 0TB-4 0.000 May -0.613
CAN-M 0TB-5 0.392
Apr. -0.273
Dec.
Division In power Jan.
Feb. 0.000
3L -0.870 Mar.
K -0.598

2] 0.000
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Table 20. Catch rate index series for cod in Divisions 2J3KL for 1962-79

and 1979-83, using 1979 as reference in both series. The proportion of

the total catch which was used for the analysis in each year is indicated.
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Table 21. Historical partial recruitment for 1962-83.

SELECTIVITY CNEFFICIENTS

The average
years 1975-81 was used as an estimate for cohort analysis.

for the

AGE | 1952 1963 1964 1945 1946 1967 1948 178 1970 1571 1972 1973 1974 1995 1976 1977 1979 1979
400 005 0.6 G4 007 Q.21 GB 0.28 009 027 £.32 0.5 0.45 0.4 0,13 0.30 0,26 0.2 0.09
5 ) 03¢ 051 0.34 0,22 0,49 0,38 0.66 0.31 0.8 0.6% 8,73 0.73 0,38 .37 .49 071 0,37 0,36
§ 1 052 0,89 0.55 041 0.65 0,68 0.85 0,70 0.93 1,02 .89 0.5 0.7t 085 070 Q.74 9.B0 0.42
701 085 0.B9 1,01 0.75 0.1 .82 1,00 0.9 1,49 114 104 070 .72 Q.81 0.B& 0,74 1.i6 078
8 i 0.97 0,88 1.04 1.00 1,01 0.93 107 LO? 103 107 .07 0.57 0.97 0,99 0.90 0,88 1.04 1.04
91 1,08 0.5 0.91 103 10 0.3 1,03 0.2° 0,97 0.95 .88 1.03 0.9 095 1.13 1.02 0.94 0.8
10 1 113 112 180 092 078 1,35 0,71 0.89 045 0.82 0.B8 1,03 121 LS 1.2 1,29 0.97 0.97
111 034 103 1,20 0.50 0iB4 C.7% 0.96 0.B4 0.53 0.66 6.91 0,95 1.30 0.80 t.11 LIB 0.77 1.08
121 123 0.67 107 075 G711 0.95 0.76 1,54 0,55 0,56 0.80 1.35 1.12 0.98 0.57 1,05 1.0f 0.87
130 500 1,0t 1.00 1,00 0.99 .00 1,00 1,00 £,01 £.00 095 1.01 8.5 1.00 1.00 0.99 1.00 0.99
acE 1 1990 1981 982 1963
———— e g e ————
41 035 0,47 0.230.19
S0 0B 9.5 0.1 047
&0 03 0B 0.53 070
7ot 0Ak 115 0.83 9,84
8 I .9 0.99 1.07 1,00
9 1 1018 1,39 0,98 1.00
0 0 100 183 1,01 1,00
i1 005 153 0.2 1.00
$2 1 LR 190 1,06 1.00
3109 153 L.l 1.00
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Table 22. Results from regression analyses of mid year exploitable table biomass versus
catch rate index for cod in Divisions 2J3KL {1962-83}.

0.15 0.20 0.25

Year CPUE Obs. Residuals 0bs. Residuals Ubs. Residuals
1962 1.916 138
1963 2.007 156
1964 1.873 1
1965 1.611 95
1966 1.690 113
1967 1.860 109
1968 1.774 129
1969 1.446 86
1970 1.250 92
197 1.050 100
1972 .935 95
1973 .925 FA
1974 1.033 47
1975 1.076 28
1976 .878 19
1977 .518 27 4 27 6 27 7
1978 .514 28 5 27 7 27 8
1979 1.000 36 -26 34 -25 33 -24
1980 1.179 n -6 62 -1 57 -14
1981 1.489 162 -0.3 84 -14 73 : -22
1982 1.351 114 23 80 4 76 . -8
1983 1.59 147 36 110 5 88 -14

r2 0.73 0.76 0.73
Intercept -19.28 -19.5 -19.68
Slope 81.5 78.6 76.8

Table 23. Results from cohort analysis for cod in Divisions 2J3KL using a
fishing mortality of 0.20 in 1983 for fully recruited ages.

ropuLaTion wussers (X 10°5) -

RGE 1962 1961 1984 1943 1964 1967 19LE 1949 1970 1971 1972 1993 1974 1973 1974 977

l
4 | 18 377% S05B  £84% 8147 §IS1 £202  57B0 5340 5891 474% 2001 1241 1240 D441 1844
5 1 4793 4194 448k 3¥00 5354 4086 4BEY 4658 43BB 1B/1 4201 Jlad 1336 BR1 896 1414
& 1 3479 a%bs 2809 44 2780 3531 4070 1820 2942 2B9T I3E IR 1735 7D 495 AW
7ot 1R27 2449 3017 1B3F 1978 (704 2012 2020 1739 1SSB 1314 1223 1416 745 3B 178
a1 105 1138 1459 1583 %7 1u94 B9 715 44 2t 702 733 fB2 &0 8 9
o) 79 40 e71 776 6BY 4BF M43 390 303 366 364 384 I N1 173 76
17 0 sa8l 401 30 17 333 47 M3 43 133 198 197 1% 189 1M &9 4D
i) 19 308 29 187 147 193 18 132 93 72 % 103 88 4 29 1
121 28 2 179 109 94 34 104 &4 93 &1 a7 4 30 2 18 7
131 217 148 148 71 55 ¥ A7 U iS5 14 19 318 15 6. 7
54+ | 21137 20240 (8543 1@8Aé 20073 22847 21422 18077 13791 15636 14314 10312 7089 4709 4701 6122
+

IO15721 18481 17483 12017 12406 33595 14920 12297 10432 9741 9349 G240 5848 3449 2242 2058
41 8928 10267 8998 117 052 7509 BOSS 2438 4044 5872 5l4B 2076 4513 2008 1leé  BA2
ISMY S30L 4E00 4933 4272 3978 39BD  3B1¥ 3102 2979 3033 2692 2777 1786 871 422

AGE | 1978 1979 1980 1961 19827 1983

41 3425 1334 2055 2875 4970 3943
901 2888 2837 Jedt 1976 23 oAl
& 1 740 1BAf 1823 1E92 183 1376
o025 &3 1234 1233 1350 BAC
g 1 9 101 13 85 B 88t
7o & 3% 3¢ 148 03 334
10 | I M M4 W §5 388
1y M vo12 18 1B 61
o & 8 g 8 10 12
13 3 3 3 3 3 5
g —- —
4+ 1 7257 5436 8047 BA37 12806 13342

gt 3811 5102 4012 5762 421D 9377
&1 1145 2450 3391 4188 4104 429
TH a06 610 155¢ 2204 X2 7720



Table 23. Continued.

POPLLATION BINMASS (AVERSGE) () ]0'2 tons)
19050 1969 1970 1971 1972 1973 1974 1975 1976 1977

2627 2808 2430 J3I9 1392 4400 3090 2779 2514 2750 2148 925 581 587 1035 2494
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Cb 1 B9 1G4R 2597 MDY 1771 13N
700 I81 ey M8 2255 2308 1594
8 1 20 280 &7 078 1799 LE7B
$ 1 M3 M8 1% 457 1507 L3N0
] ur 8 1 12 200 1
it 8 W -1 77 93 139
20 485 2l 44 33 77
12 7w kL 30 3 45
" - -

4+ 1 4185 0838 10174 11090 14984 17447

50 A0/ 4445 8786 T240 10116 1443
6+ 1 1938 JR47 5192 7488 7390 8845
7+ 1 953 BAtE 3393 3046 E117 5341

FISHIMG MORTALITY

AGE | 1942 1953 1744 1945 1946 1947 1948 1949 1970 1921 1972 1973 1974 1975 1976 1977 1978

4 10,034 0.053 0,050 0,046 0,094 0,099 0,164 0,075 0,126 0.139 0,206 0,242 0,131 0,141 0,345 €,164 .036
3§ 0,113 ©.170 8,149 0,138 0,218 0,202 0,386 0,260 0,217 0,305 0,346 0.401 0.348 0,287 6.357 €.450 0,178
& 1 0,199 0,298 0,233 0,260 0,269 0,363 0,500 0.587 0.436 0.447 0.447 0.321 0,446 0.486 0.B21 0,471 0,383
71 .37 0.300 0,445 .47 0.402 0.444 0.388 0.79% 0.495 C.503 0,525 0,184 0.451 0.8461 0.980 0.485 0.5538
8 190.352 0.328 0.458 0,632 0,450 0.497 0.431 0.905 0,510 0.469 0,552 0.530 0.880 1.051 1,018 0.540 0.4%9
& 1 0,383 0,327 0,404 0,445 0.9BL 0,492 D.406 0,737 0.454 0,418 0.443 0.364 0.877 1.008 1.277 0.450 0.430
101 0,435 0,377 0,447 0,585 0,54 0.7)0 0.420 ©.738 0.302 0.357 0.445 0.578 1.095 1.2i7 1,270 0.8iF 0.467
{41 0,380 0,344 0.531 0,505 0.372 0.421 0,044 0,701 0,247 0,289 0,458 C.521 1.177 0.847 1.258 0.811 0.3
121 0,448 0,224 0.474 0,473 0,317 0,507 0,451 1.282 0.25B 0.244 0.403 0.714 1.004 1,043 0,444 0,860 0,482
131 0.380 0.340 0,440 0.530 0,44¢ 0.530 0,590 0.330 0.47¢ ¢.440 0,500 ¢.55¢ 0.900 1.040 1.130 0,430 0.480
AGE 3 1079 198G 1981 1982 1983

!

+

| ¢.041 0068 0,027 0.037 0,038
P 0.173 0,126 2,086 0,102 0,094
I €200 2.192 9,136 0,143 (. 140
1 0,372 0,867 0,188 0.230 0.148
10,504 0."52 0 146 0 49 0.20(.'
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1249 0,302 6,200
31100268 0,200
L2560 0,250 €¢.200
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CATCHES OF COD INSHORE

LABRADOR — EAST COAST NEWFOUNDLAND COD STOCK (2J3KL)
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Fig. 1. Inshore cod catches from Divisions 2J3KL.
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Fig. 2.
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Mean weight and number per tow estimates with their associated confidence
limits for cod from research surveys in Division 2J. ({Confidence limits
for 1983 are: 526.5 and -273,9 for numbers, and 829.7 and -457.4 for i
weight. )
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Fig. 4. Mean weight and number per tow with their associated
confidence limits for cod from research surveys in Division 3L.
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Fig. 5. Catch rate index with approximate 90% confidence interval for
cod in Divisions 2J3KL.
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Fig. 6. Plot of the regression of exploitable bicmass versus catch rate index for cod in Divisions
2J3KL using a fishing mortality of 0.20 for fully recruited ages in 1983,
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Fig. 7. Catchability {CPUE/midyear exploitable biomass) for cod in Divisions
2J3KL - exploitable biomass from cohort at Fy=0.20).
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APPENDIX

Further Assessment of Cod Stock in Divisions 2J+3KL

A survey biomass index was obtained by combining autumn survey results from Canada and the
Federal Republic of Germany. Div. 3L was omitted because of the tack of a Canadian survey in
1983. The 1977 biomass estimate for Div. 3K from Canada was calculated by taking the proportion
of the 3K to 2J average.biomass for the 1978-82 period. The Canadian series in the two divisions
were then added and the combined series scaled to its mean. The Federal Republic of Germany mean
weight per tow in Div. 20 was scaled to its 1977-83 mean then averaged with the Canadian series
to produce an index of biomass. The Canadian, Federal Republic of Germany and the averaged
series are shown in Table 1.

Age 4+ biomass from cohort analysis versus this survey biomass index lagged 1 year gave the
highest r2 value with a fully recruited fishing mortality estimate of 0.25 (Table 2). The fully
recruited F that was accepted in the cohort analysis was 0.225 because it was the midpoint of the
range of fishing mortalities derived using the above relationship and the relationship between
mid-year exploitable biomass versus commercial catch rate. Tables 3 to 5 show population numbers
and biomass along with fishing mortaiity values from a cohort analysis using Fy = 0.225.

Table 1. Canadian, Federal Republic of Germany and averaged survey biomass
indices for 1972-83.

Federal Republic

Year Canada of Germany Average

1972 ' 1.540 1.540
1973 0.900 0.900
1974 0.398 0.398
1975 0.182 0.182
1976 0.31 0.311
1977 0.724 0.320 0.522
1978 ' 0.839 0.260 0.549
1979 1.133 1.367 1.250
1980 1.056 0.718 ¢.887
1981 1.100 1.826 1.463
1982 0.953 1.012 0.993
1983 1.195 1.497 1.346

Table 2. Results of regression analysis of age 4+ biomass from cohort
analysis versus survey biomass index.

Fr r? . Slope Intercept
0.20 0.62 7594 3225
0.25 0.72 6108 3427
0.30 0.68 5513 3647
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225 in 1983 for the fully recruited
194

FQFULATION HUMBERT

1746

ulation numbers from a cohort analysis for cod in NAFQ Divisions
1944

Pop
2J3%XL using a fishing mortality of O

Table 3.
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Fishing mortalities from cohort analysis for cod in Divisions 2J3KL

using a fishing mortality of 0.225 in 1983 for fully recruited ages.

Table 5.

FISHING MOFTALITY
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