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OT Feb 
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Nominal Catches 

Age-length 
key 

I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

Comments 

Research 
Research 
Research, 120 mesh 

Age-length key for 2J, 
3K combined 

Research 
Research 

Research, 120 mesh 

Age-length key for 2J, 
3K combined 

Research 

Research, 120 mesh 

At the 1976 Assessments Subcommittee meeting, records of nominal catches for 1975 were incomplete. 
In addition, some countries had reported catches for the stock area 2J, 3KL and not for divisions separ­
ately. Where necessary, catches for 1975 were estimated and catches reported by stock area were separ­
ated into divisions On the basis of catches reported by divisions in 1974. In Figure 1 the age composi­
tion of the catches derived from their catch figures and from sampling data is compared to the age 
composition subsequently made using actual nominal catches by division is reported in the Statistical 
Bulletin for 1975. The agreement is remarkably good. 

A similar situation exists for the 1976 nominal catch data. For each country which had not reported 
catches for the entire year, it was assumed that the entire quota would be taken. For each country 
reporting by stock area only, the catch was assigned to Division 2J, 3K and 3L on the basis of the pro­
portions reported in the Statistical Bulletin for 1974 and 1975. The nominal catches thus estimated 
are shown in Tables 1 - 3. 

Estimation of age composition of catch in area 2J. 3KL 

Age compositions were derived for Div. 2J, 3K and 3L separately and combined. 
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In 2J. catches by CDR. USSR and FRG in quarter I were assigned age compositions separately based on 
the respective sampling data from each country. These three age compositions were combined and the 
resultant age composition adjusted to the total catch offshore in quarters I and II. Catches offshore in 
quarters III and IV were assigned an age composition based on the sampling in quarter IV by Canada. To 
the combined age composition for quarters I - IV, the age composition of inshore catches by Canada was 
added to arrive at a final age composition. See Table 4. 

In 3K. an age composition was derived for QI for each of Poland, GDR. USSR and FRG. These four age 
compositions were combined and adjusted to the total catch offshore in quarter· 1. All offshore catches 
in quarter II were assigned an age composition based on the Canadian sampling in quarter II. Catches 
offshore in quarters III and IV were assigned age compositions from the Canadian sampling in quarter IV. 
The age compositions for quarter I, II and III - IV were combined and the Canadian inshore age composition 
added. See Table 5. 

In 3L, the age composition for all catches offshore 1n quarter I weas derived from the Polish samp­
ling data. In quarter II, the age composition was derived from ,Canadian sampling and in quarters III and 
IV, Canadian sampling data was used to assign an age composition. To the combined age composition, the 
inshore age composition was added to arrive at a grand total for this Division. See Table 6. 

The total age composition for area 23, 3KL is shown in Table 7. 

Effort and F 

Monthly catch-per-hour-fished values for Spanish and Portuguese or tonnage class 901-1800 (1000-
aOOO) were taken from the Statistical Bulletins and adjusted seasonally. Portuguese CPUE was converted to 
equivalent of Spanish CPUE. (Table 8). The regression instants were: 

Div. 

2J 
3K 
3L 

!\ 
.59 
.57 
.54 

1: 
2.80 
2.69 
2.48 

DF 

15 
15 
15 

Effort values were calculated for the Divisions separately and then combined. CPUE for 2J, 3KL in 
standard Spanish units is given in Table 9. 

F values, derived from cohort analysis are also given in Table 9. A regression of effort values on 
F give the regression F c .00534 f x 10-4 + 0.085 with R = .66, T = 3.15 and degrees freedom 13. 

Unfortunately no suitable effort data are presently available for 1976 to estimate F in 1976. 

Cohort Run 

Inputs were: (1) age compositions 2J. 3KL, 1962-76 
(2) M - 0.2 
(3) partial recruitment as in WP 76!IV!77 Addendum 2 
(4) average weights as in WP 76/IV!77 Addendum 2 

See Tables 10 and 11 for two runs at different terminal F values. 

Recruitment 

USSR young fish surveys in 2J and 3K indicate that the 1972 and 1973 year-classes were relatively 
poor. FRG research vessel results show that the 1972 year-class was much stronger than other year-classes 
present in catches taken in November-December. 

Regressions of numbers of 4-year-old cod present in the stock (from VPA) against numbers and biomass 
of cod of 7 years and older (from VPA) four years earlier had the following constants (log: stock wt. or 
number. arithmetic: number of 4-year-olds): 

Slope Intercept r T df 

1- log biomass (7+) vs 4'8 14273 -53480 .89 5.52 8 
2. log number (7+) va 4's 17808 -60861 .88 5.29 8 

See Table 11. 
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For the 1972 year-class, therefore, the estimates of numbers of 4 year oids present in the stock are 
2520 x 105 and 2331 x 105. The corresponding figures for the 1973 year-class are 1879 x lOS and 1799 x 
105. 

TABLE l. Cod Nominal Catches, 1976 - Div 2J 

COUNTRY JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC TOTAL 

BUL 
CAN(N) 
CAN(M) 

73 171 1656 1689 93 50 5 4 3741 

CUBA 
DEN(F) 
DEN (G) 
FRAN - 612 867 2 14B2 
FRG 2401 1834 902 5137 
GDR 2151 4357 89 6597 
ICE 
ITALY 
JAP 

. NOR 173 268 10 10 44 505 
POL 1192 614 44 131 181 304 13 2479 
PORT 35 20B2 446 515 300 BO 257 396 793 760 990 B056 14710 
ROM 
SPAN 7 32 160 199 
USSR 2180 3571 2 1001 148 lOB 455 1313 821 1034 898 123B 12769 
UK 
USA 

TOTAL 8132 13411 2313 155B 619 449 2499 3579 2011 1857 1893 929B 47619 

TABLE 2. Cod Nominal Catches - Div 3K, 1976 

COUNTRY JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC TOTAL 

BUL 
CAN(N) 
CAN(M) 

11 12 1364 4910 9033 3669 1760 610 lOS 52 21527 

CUBA 
DEN(F) 
DEN(G) 
FRAN 751 2601 269 4 14 3639 
FRG 134 9293 2147 11 574 
GDR B 5114 97 5219 
ICE 
ITALY 
JAP 
NOR 67 922 4 135 291 162 1581 
POL 670 7530 2782 1904 996 7 57 159 209 14314 
PORT 66 2169 3820 1B64 4298 90 466 746 1679 1439 916 1446 1B999 
ROM 
SPAN 1075 73 365 822 4 3552 161 1339 7391 
USSR 2370 6407 18 5649 333 21B 8B1 2669 2687 3825 2940 4517 32514 
UK 9B 98 
USA 

TOTAL 3316 33272 11542 1019B B206 5401 10380 748B 9678 6092 5459 6224 116856 
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TABLE 3. Cod Nominal Catches - Div 3L, 1976 

COUNTRY JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC TOTAL 

BUL 19 19 
CAN(N) 35 45 216 532 3104 8522 14202 4902 3459 1499 386 308 37210 
CAN(M) 22 38 30 39 129 
CUBA 
DEN (F) 263 60 155 478 
DEN(G) 
FRAN 28 144 1075 2 6 146 320 1721 
FRG 254 249 14 517 
GDR 
ICE 
ITALY 
JAP 
NOR 5 15 1 10 6 4 41 
POL 6 1625 69 1700 
PORT 64 4425 2101 1586 400 830 1609 1190 2193 1799 1759 826 18782 
ROM 
SPAN 161 94 1189 1024 182 18651 5211 2600 4297 33409 
USSR 190 525 2 501 31 21 85 254 224 310 245 433 2821 
UK 135 135 
USA 
TOTAL 295 5452 4451 5013 4851 9389 15915 6528 24804 8875 5166 6223 96962 

Table 4. Age composition of cod in Division 2J, 1976. 

Off. Off. Off. Can(N) Grand 
Age I + II III + IV Total Ins Total 

3 12407 2128 14535 145 14680 
4 17554 1422 18976 277 19253 
5 2598 981 3579 217 3796 
6 1295 1206 2501 229 2730 
7 1418 1239 2657 165 2822 
8 1923 973 2896 192 3088 
9 3089 291 3380 100 3480 

10 965 83 1048 76 1124 
11 347 347 67 414 
12 129 129 43 172 
13 24 24 15 39 
14 11 11 12 23 
15 19 19 
16 5 5 4 9 
17 2 2 
18 
19 1 1 
20 3 3 
21 
22 
23 
24 
25 
26 

# 41765 8323 50088 1569 51657 
Wt. 26312 17644 43956 3663 47619 
Av.Wt. .63 2.12 ( .88) 2.33 (.92) 
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TABLE 5. Age composition of cod in Div. 3K. 1976 

Q CAN GRAND 
AGE QL QII III + IV TOTAL (INS) TOTAL 

3 181B 5144 6962 303 7265 
4 5001 546 4691 10238 3654 13892 
5 5450 1252 1733 8435 3B05 12240 
6 7594 2055 2675 12324 2175 14499 
7 6242 1220 1733 9195 1224 10419 
8 5849 1124 1507 B480 793 9273 
9 5398 449 584 6431 253 6684 

10 1891 225 659 2775 185 2960 
11 914 96 113 1123 168 1291 
12 367 367 56 423 
13 139 96 235 59 294 
14 91 91 29 120 
15 35 35 
16 10 10 
17 33 33 9 42 
18 6 6 
19 
20 4 4 
21 4 4 
22 
23 
24 4 4 
TOTAL # 40787 7063 18839 66689 12776 79465 
CATCH WT 48129 lB082 29766 93977 20879 114856 
AV WT 1. 18 2.56 1.58 1.63 1.45 

TABLE 6. Age composition of cod in Div. 3L. 1976. 

Q 
AGE QI Q II III + IV TOTAL INS TOTAL 

2 15 15 
3 124 590 714 5668 6382 
4 928 564 lB276 19768 11474 31242 
5 1889 367 9728 11984 6594 18578 
6 1190 263 3931 5384 249B 7B82 
7 1227 256 1769 3252 1486 4738 
8 685 375 491 1551 954 2505 
9 318 104 295 717 416 1133 

10 100 77 177 209 386 
11 6 40 46 123 169 
12 60 60 39 99 
13 35 35 44 79 
14 6 72 78 16 94 
15 22 22 8 30 
16 22 22 2 24 
17 15 15 2 17 
18 27 27 27 
19 20 20 20 
20 20 20 4 24 
21 7 7 2 9 
22 
23 5 5 5 
24 5 5 5 
25 5 5 5 

CATCH # 6349 24B5 35080 43914 29554 73468 
CATCH WT 10159 7B54 43850 61863 35099 96962 
AV 1.60 3.16 1.25 1.67 1.19 1.32 
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TABLE 7. Age composition of cod in area 2J3LK, 1976 

AGE 2J 3K 3L 2J3KL 

2 15 15 
3 14680 7265 6382 28327 
4 19253 13892 31242 64387 
5 3796 12240 18578 34614 
6 2730 14499 7882 25111 
7 2822 10419 4738 17979 
8 3088 9273 2505 14866 
9 3480 6684 1133 11297 

10 1124 2960 386 4470 
11 414 1291 169 1874 
12 172 423 99 694 
13 39 294 79 412 
14 23 120 94 237 
15 19 35 30 84 
16 9 10 24 43 
17 2 42 17 61 
18 6 27 33 
19 1 20 21 
20 3 4 24 31 
21 4 9 13 
22 1 
23 5 5 
24 4 5 9 
25 5 5 
26 1 

CATCH * 51657 79465 73468 204590 
CATCH W 47619 114856 96962 259437 
AV WI .92 1.45 1.32 1.27 
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TABLE 8. CPUE of cod in Div. 2J, 3KL (Standard Spanish units). 

Equiv. Stand 
Port Spain Spain C/HR 

Div. Gear Ton.Class Units Year C/HR C/HR C/HR Spain 

2J OT 901-1800 C/HR 1959 1.413 1.061 0.984 1.022 
Spain 1960 1.744 1.299 1.028 1.163 

1961 1.067 0.812 1.221 1.017 
OT 901-1800 1962 1.288 0.971 1.253 1. 112 

Port 1963 1.265 0.955 1.032 0.993 
1964 1.012 0.773 1.031 0.902 
1965 1.018 0.777 0.935 0.856 
1966 1.033 0.788 0.841 0.815 
1967 1.082 0.823 0.971 0.897 
1968 1.194 0.904 0.999 0.951 
1969 0.898 0.691 0.765 0.728 
1970 0.819 0.634 0.771 0.703 
1971 0.746 0.582 0.668 0.625 
1972 0.709 0.555 0.391 0.473 
1973 0.731 0.571 0.325 0.448 
1974 0.B60 0.664 0.310 0.487 
1975 1.066 0.812 0.146 0.479 

3K OT 901-1800 C/HR 1959 1. 167 1.415 1.334 1.375 
Spain 1960 1.051 1.306 1.869 1.588 

1961 1.160 1.408 1.402 1.405 
1962 1.101 1.353 1. 355 1.354 

OT 901-1800 C/HR 1963 1.274 1. 515 1.454 1.485 
Port 1964 1.130 1.380 1. 508 1.444 

1965 1.039 1.295 1.173 1.234 
1966 1.093 1.346 1.196 1.271 
1967 1.182 1.429 1.486 1.458 
1968 1.035 1.291 1.217 1.254 
1969 0.893 1.158 1.027 1.093 
1970 0.842 1. 11 0 0.822 0.966 
1971 0.614 0.897 0.786 0.841 
1972 0.666 0.945 0.698 0.822 
1973 0.625 0.907 0.876 0.891 
1974 0.589 0.873 0.466 0.670 
1975 0.618 0.900 1.861 1.381 

3L OT 901-1800 C/HR 1959 0.925 0.785 0.640 0.712 
Spain 1960 0.882 0.766 0.739 0.753 

1961 1.020 0.826 0.888 0.857 
1962 1.065 0.845 1.094 0.970 

OT 901-1800 C/HR 1963 1.315 0.953 1.030 0.991 
Port 1964 1.175 0.892 0.932 0.912 

1965 0.960 0.800 0.730 0.765 
1966 1.240 0.920 0.833 0.877 
1967 1.349 0.967 1.093 1.030 
1968 1.360 0.972 0.922 0.947 
1969 1. 121 0.869 0.754 0.812 
1970 0.933 0.788 0.721 0.755 
1971 0.734 0.702 0.551 0.627 
1972 0.563 0.629 0.454 0.541 
1973 0.625 0.656 0.582 0.619 
1974 0.592 0.641 0.468 0.555 
1975 0.525 0.612 1.193 0.903 
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TABLE 9. Catch, effort and CPUE (Standard Spanish units) for cod in Diy. 2J, 3KL. 

Catch CPUE 
Year 2J 3K 3L 2J,3KL 2J 3K 3L 2J,3KL 

1959 57000 139267 133307 329574 1.022 1.375 0.712 .957 
1960 141033 92125 160419 393577 1.163 1. 5BB 0.753 1.003 
1961 260690 91733 145655 49B07B 1.017 1.405 0.B57 1.013 
1962 250265 88370 164117 502752 1.112 1.354 0.970 1.094 
1963 211693 122830 156361 490BB4 0.993 1.485 0.991 1.082 
1964 195032 151622 215099 561753 0.902 1.444 0.912 1.008 
1965 252326 72634 185825 510785 0.856 1.234 0.765 .856 
1966 2436BB 89764 181474 514926 0.815 1.271 0.877 .893 
1967 240076 101919 258205 600200 0.897 1.458 1.030 1.020 
1968 359177 157833 266144 783154 0.951 1.254 0.947 .998 
1969 360908 99375 229183 689466 0.728 1.093 0.812 .794 
1970 198786 91000 196559 486345 0.703 0.966 0.755 .763 
1971 150216 79546 190755 420517 0.625 0.841 0.627 .658 
1972 149763 146183 158644 454590 0.473 0.822 0.541 .577 
1973 57727 172951 123831 354509 0.448 0.891 0.619 .678 
1974 121266 159951 91430 372647 0.487 0.670 0.555 .571 
1975 81988 128385 77135 287508 0.479 1.381 0.903 .823 
TOTAL 3331634 1985488 2934143 8251265 

Effort 
1959 55773 101285 187229 344287 
1960 121267 58013 213040 392320 
1961 256332 65290 169959 491581 0.31 
1962 225058 65266 169193 459517 0.25 
1963 213185 82714 157781 453680 0.28 
1964 216222 105001 235854 557077 0.32 
1965 294773 58861 242908 596542 0.36 
1966 299004 70625 206926 576555 0.32 
1967 267643 69903 250684 588230 0.37 
1968 377683 125864 281039 784586 0.51 
1969 495753 90919 282245 868917 0.66 
1970 282768 94203 260396 637367 0.50 
1971 240346 94585 304234 639165 0.44 
1972 316624 177838 293242 787704 0.43 
1973 128855 194109 200050 523014 0.32 
1974 249006 238733 164739 652478 0.51 
1975 171165 92965 85421 349551 0.49 
TOTAL 4211457 1786174 3704940 9702571 
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TABLE 12. Recruitment estimates from USSR young fish surveys, spawning stock and numbers at age 4. 

YEAR 

62 
63 
64 
65 
66 
67 
6B 
69 
70 
71 
72 
73 

Nd>f6eflS 
II' 

A&£ 
..3 

:Il. IV 

USSR young fish surveys 

3K 3L 3KL 
SPAWN SPAWN VPA STOCK STOCK 2 years 3 years 2 years 3 years 2 3 at 4 years WT # 

24641 7776 2 22 8 56 10 78 8293 20004 7016 1 51 11 44 12 95 9316 19487 7589 4 11 22 68 26 79 6768 16181 6395 1 27 2 17 3 44 6087 13215 5428 4 38 10 61 14 99 5867 12054 4919 11 48 15 36 26 84 6770 11527 4809 10 46 68 118 78 164 5498 10732 4528 3 19 31 60 34 79 2708 8702 3676 1 8 7 B 8 16 1975 8503 3461 1 4 1 12 2 16 2187 8385 3536 0 8 3 7 3 15 7561 3301 7 9 16 

,,':1 1'11';-

o~-L----~--~~--~~----------------5 10 IS 
,<1(;.(£ 

h5 I. 4(! ~ 1 :ZJ"3KL c.,f) ....... 1"175. 
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International Commission for g the Northwest Atlantic Fisheries 

Serial No. 5051 
(D.c.9 

ANNUAl MEETING - JUNE 1977 

Status of the cod stock in Div. 2J-3KL 

Recruitment of the stock of 4-year aIds 

ICNAF Res.Doc. 77/VI/26 
ADDENDUM I 

Results of the Soviet young fish surveys to date are given in Table 18 of the USSR Research Report 
(Summ.Doc. 77/VI/15) log-log regressions of the numbers of 4-year-old cod present in the stock against 
numbers per hour caught at ages 2 and 3 for the period 63-75 are: 

Div Age Slope Intercept R Comments 

3K 2 .4776 3.3594 .84 omitting 62, 63 and 65 
3 .4799 3.0691 .74 

3L 2 .0998 3.6131 .23 
3 .2997 3.2613 .50 

Estimates of recruitment for the 1972, 73 and 74 year-classes are given in Table 1. Values of 
recruitment used in projecting catches in 1978 and beyond were: 

Terminal F in 1976 

Year class 

1972 
1973 
1974 

H 

3500 
5500 
4000 

Effort data in 1976 were available for Subarea 2 and Div. 3K combined. Catches in 1976 were not 
available by tonnage classes, and it did not appear feasible to extract cat~h and effort information 
sufficient to derive a value of F in 1976 from the available regressions of F against effort. 

Estimates of F in 1975 were obtained from 2 regressions (a) F against (USSR >2000 tons) standard 
effort 

F - .0000 31 f - .0613; r - .74 

F1975 - .66 with effort of 23,400 standard units 

(b) F against (Spain 901-1800 tons) standard effort 

F - .00534 f + 0.085; r - .66 

~F1975 - .27; with effort of 349,551 

An average value of F in 1975 is therefore around 0.5. 
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Prolected catches of cod in Div 2J3XL 

Table 2 shows the projections of catches and biomass at different values of recruitment and at 
F •• 20, P - .15 and F - .10 in 1978 and thereafter. 
opt 

Table 1 shows tbe projected spawning stock biomass (7+) for these same rUDS. 

TABLE 1. Estimates of recruitment in 2J3KL cod 

USSR Young Fish Survey Stock-Recruitment Predictor from 

USSR Spawning , 
YC Young Fish Age , Av Biomass biomass Av 

1972 31( 2 0 3676 2448 2224 2336 
3K 3 3180 
3L 2 4578 
3L 3 3270 

1973 31( 2 5794 5650 1727 1581 1654 
3K 3 6967 
3L 2 5108 
3L 3 4730 

1974 31( 2 3866 4289 2056 2382 2219 
3L 2 4712 

TABLE 2. Projected Catches. 1975-88, 2J3KL Cod 

Catches 

YEAB RUN 5 6 7 8 9 10 
• 

1975 297 297 297 297 297 297 
6 218 218 218 218 218 218 
7 159 159 159 159 159 159 
8 162 162 125 125 85 85 
9 199 191 159 153 108 112 

80 233 200 192 166 123 140 
81 257 196 217 168 128 163 
82 276 187 236 164 128 181 
83 290 181 253 161 128 197 
84 304 178 268 161 130 211 
85 317 180 283 165 136 227 
86 327 182 295 168 141 240 
87 331 178 300 165 138 246 
88 331 170 301 156 129 247 

• 
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TABLE 3. Projected Spawning stock biomass in 2J3KL cod 
at the beginning of each year, 1975-88. 

Beginning 
of 

year Run 5 6 7 8 9 10 

75 6110 6110 6UO 6UO 6110 6110 
76 4526 4526 4526 4526 4526 4526 
77 3916 3916 3916 3916 3916 3916 
78 3923 3923 3923 3923 3923 3923 
79 4811 4811 5060 5060 5334 5334 
80 6949 6949 7675 7675 8503 8503 
81 7813 7813 9001 9001 10393 10393 
82 9000 7562 10655 9045 10864 12673 
83 10039 7414 12156 9134 U303 14793 
84 10947 7346 13492 9245 11720 16749 
85 U706 7309 14643 9350 12078 18488 
86 12362 7315 15673 9485 12459 20094 
87 12622 7068 16121 9211 12180 20849 
88 12634 6584 16139 8490 lU07 20891 

81 




