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- INTRODUCTION

Cod catches in 3NO have been severely reduced in recent years as compared
with those of late 60's and early 70's. After a peak catch of 227,000 tons in
1967 there was a steady decline to 15,000 tons in 1978 with a rise to approxi-
mately 27,000 tons in 1979. Recent catches and TAC's are as follows:

1973 1974 1975 1976 1977 1978 1979
TAC (000 t) 103 101 88 43 30 15 25
Catch (000 t) 80 73 44 24 18 15 27*

*provisional data.

Sampling and age compositions

Sampling data in 3NO. for the period 1972-79 by country is indicated in Table 1.
In 1979 length measurements were obtained by the commerical sampling Unit of
Fisheries and Oceans for seven months in 30 and for four months in 3N. Otoliths
were sampled on a quarterly basis. Sampling data for the Portuguese gillnet and
Spainish pair trawl fisheries were obtained by the Foreign Co-operative Research
unit of Fisheries and Oceans.

Age compositions for the 1979 commercial catch are shown in Table 2. The
1974 year-class was predominant (48%) followed by the 1975 year-class (26%) and
the 1973 year-class (15%). A revised age composition of the 1978 catch is shown
in Table 3. The figures previously presented in ICNAF Res. Doc. 79/VI/67 were
revised after catch data for 1978 were updated.

Fishing-mortality and stock sizes

) The catch-at-age data for 1972-79 were used in a cohort analysis to determine
fishing mortalities and stock sizes. The partial recruitment or selection pattern
for 1979 that was used in the cohort was derived by comparing the numbers-at-age
from the commercial fishery and the numbers at corresponding ages from the
Canadian survey results. Relative exploitation rates were derived (Table 4) and
the selection pattern (%) obtained assuming full recruitment at age 6. The results
of a cohort run with the F on the fully recruited age groups in 1979 of 0.25 and
with the 1978 average weights as indicated are shown in Table 5. Table 6 shows
the results of a -cohort run assuming F on the fully recruited age groups of 0.6.

The Canadian research survey éatch in 3NO in number per standard tow by age
for the years 1971-79 are shown in Table 7. The per mille breakdown of numbers-




at-age for Divisions 3N and 30 along with total population estimates for the same
period are shown in Tables 8 and 9.

It was found that the population numbers at age 3+ from the cohort run at
F=0.25 in 1979 was very well correlated with the research survey numbers per
standard set (age 3+) in 1972-79 (Table 10, Fig. 1). The number of three year-
olds from the cohort were correlated with the number of three year-olds per
standard set from the Canadian surveys for 1972-79 as well as with the number
of two year-olds from these surveys. The results are indicated in Table 11
and Fig. 2. Correlations between: the biomass of fish (age 3+) from the cohort
analysis and CPUE from the commercial fishery, using the standard CPUE's from
SCR Doc. 80/11/10¢ and between catch per hour (age 3+) from USSR survey's and
cohort numbers (age 3+) for 1972-79 are shown in Table 12. In either case
there was no significant correlation.

Using the biomass data from the cohort analysis assuming an F in 1979 of
0.60 for the fully recruited age groupsssimilar correlations were derived
(Table 13). These included: the relationship of cohort numbers at age 3+
with Canadian survey numbers per tow (age 3+) and with USSR survey numbers
per tow (age 3+):along with the relationship of cohort biomass (age 3+) with
CPUE (SCR Doc. 80/11/10). Only cohort biomass and CPUE showed any relationship
(r?=0.88). However both the 1976 and 1979 points were not included as they
were well outside the range of the correlation.

Recruitment

Estimation of recruitment at age 3 for the 1975-77 year-classes were shown
in Table 10. The cohort analysis at F=0.25 for the fully recruited age groups
was used because of its good correlation with Canadian survey results. The
recruitment estimates obtained from in the cohort analysis at F=0.25 for 1978
and 79 were 61.8 and 18.2 millions. This agreed fairly well with those-shown
in Table 10, namely 53 and 24 millions from the correlation of cohort age 3
Vs survey age 3.

Projection of catches and biomass

Using the stock size for 1979 as calculated from the cohort and a recruitment
of 25 million in 1980, a catch projection was made to 1985 at F =0.18. Recruit-
ment in 1981-85 was assumed to be equal to the geometric mean of the recruitment
in 1972-79 from the cohort. This value was 40 million fish. The projected catch
in 1980 is approximately 26,000 tons (Table 14).
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Table 1. Sampling data available for 3NO cod for the period 1972-79.

NO, NO. MESH
YEAR DIV. COUNTRY GEAR MONTH TYPE _ MEAS, AGED SIZE
1972 3N Spain PT June Comm. Cat 178 -
July " " 135 - -
30 Portugal GN August " " 1057 - -
Sept. " " 4213 - -
May " " 50 - -
June " " 2485 - -
1973 3N France oT June Res 1425 - 50
Portugal GN Aug. Comm. Cat. 31 - 193
Sept. " " 571 - 193
Spain PT May Comm 1917 -
June " 174 422 ]
July " 726 38 -
France oT June Res. 1648 - 50
30 Portugal GN May Comm. 2012 - 193
Aug. Comm. 2570 355 193
Spain PT June Comm. 1621 196 -
1974 3N Spain PT June Comm. 379 69 -
July " 1215 1M1 -
30 Can(N) oT March Comm. 482 178 -
1975 3N can(N) oT May Comm. 133 131 -
PT July Comm. 1258 202 -
1976 3N USSR 0T April Comm. 4327 - 130
Can(N) oT May Comm. 465 304 -
June " 504 -
30 Can(N) oT Sept. Comm. 392 43 -
1977 3N Can(N) oT June Comm. 1679 272 -
July " 36 103 -
Sept. " 233
Portugal GN Aug. Comm. 21 5) 251 150
Sept. " 884 150
Spain PT June Comm. 9671 1300 -
July " 9017 488 -
30 Can(N) oT May Comm. 683 -
June n ]]08) 238 -
Nov. " 582 60 -
1977 30 Portugal GN Aug. Comm 82) 84 150
Sept. " 103 150
Spain PT Mar. Comm 377 175 -
June " 545 115 -
1978 3N Can(N) oT Feb. Comm 757 78 120-130
June " 1157 100 120-130
Sept. " 264 110 120-130
Nov. " 1641 230 120-130
USSR oT Feb. Comm. 1297 - 130
Mar. " 1062 - 130
May " 675 - 130



- Table 1. (Cont'd) :
NO. NO. MESH
YEAR DIV. COUNTRY GEAR MONTH TYPE MEAS. AGED SIZE
1978 30 Can(N) oT dJan. Comm. 309 66 120-130'
~ May " 1246) 572 120-130
June " 592 120-130
Sept. " 735 62 120-130
Nov. " 2456) " 430 120-130
Dec. " 1449 120-130
3N* Port. GN July Catch 1029 89
Spain PT June Catch 1037 125
oT Aug. " 628 90
30* Port. GN July Catch 253) 105
Aug. " 642
Spain PT July Catch 884 89
Nov. " 1774 186
1979 30 can(N) oT " Jan. Landings 2577 201
May " 1260
June " 1047) 286
Aug. " 992
Sept. " 901) 182
Oct. " 341
Nov. " 466) 9
Portugal GN May Landings 204 502
June " 539 :
July " 116 122
Oct. " 1276
Nov. " 10007 ]
Dec. " 887 790
Spain PT Aug. " 439 61
3N Can(N) oT May Landings 1767 253
July Landings 952
Aug. 175] 251
Sept. 502
Portugal GN May Landings 2035
9 June k 1304] 502
July " - 1940 122
Spain PT Aug. Landings 4128 61

*Sampling by Foreign Co-operative Research of Fisheries & Oceans



Table 2. Age compositions of the 3NO cod catch in 1979

Age Canada(N) Spain Portuga] Total
+ Others*
i 3 30 93 - 36 123
4 1616 2235 96 3887
5 4158 2989 96 7243
6 1122 1014 86 2222
7 363 452 57 872
8 120 238 33 391
9 18 93 7 128
10 8 50 3 61
n 3 14 1 18
12 2 7 9
13 2 7 9
14 - 14 14
14+ 4 - 4
Total 7446 7206 329 14,981
~ Catch (NT) 11,915 13,980 1225 27,120
Ave. Wt. 1.60 1.98 3.73 1.8
*Can M - 2671 ’
USSR - 2208
Rom. - 5
Cuba - 8

France- 77 .

4969



Table 3. Revised cod age composition of the 1978 catch in Div. 3NO

Age Canada Spain Portugal Other * Total 3NO
2 1 22 23
3 223 625 72 » 920
4 1300 2609 5 423 4337

5 1215 836 2 395 2518
6 382 253 59 124 818
7 157 106 40 51 354
8 52 18 15 17 102
9 25 20 5 8 58

10 28 9 5 9 51

n 4 1 2 1 8

12 - 3 1 1 5

13 1 1

14 3 1 1 5

15 |

16

17 1 | 1

18 5 5

19 1 1

20 3 | 4 ! 8

NK _ | |
# 3339 4559 15 1103 9215

Landings 6254 5813 641 2030 14,738
Ave. Wt. 1.84 1.8 4.16 1.84 1.60
*Cuba - 25
France - 151
GDR - 13
Japan - 22

USSR - 1819



Table 4. Selection pattern used for 1979 in the Division 3NO Cohort Analysis.

Survey %
Abundance Catch Relative Selection
Age Estimates Estimate Exploitation Pattern
(1979) (1969) Rate Used .
1 8284
2 2235
3 5398 123 .02 4
4 22,472 3887 17 40
5 22,541 7243 .32 74
6 5166 2222 .43 100
7 1668 872 .52 100
8 705 591 .55 100
9 279 128 .45 91
10 35 61 76
1 117 18 .15 30
12 9 30
13 87 9 .10 30
14 16 18 30
15 20
16+ 397
Total 69,420 14,981




Table 5. Cod 3NO - 1972 79 - Cohort Ana]y51s at F= 0 25 for the fully recruited age groups.
NATURAL MORTALITYE . 0020

PARTIAL RECRUITMENT MULTIPLIER
00300 0,360V 00,7600 1.0000 1.0000 10,0000 00,9100 007600 00,3000 0,3000

ASSUMED FISHING MOGRTALITY FUR LAST AGES
003100 0,3100 0,8800 1,0000 00,4000 0,8000 0,5000 002500 o

ESTIMATED PUPULATION

AGE YEAR 1972 1973 1974 1975 1976 1977 1978 1979
3 63026. . 36064, 347160 26668s 31706, 75204, 617860 18160,
4 68642, 51538, 204260 226100 21227, 22593, 61022, 49754, -
5 289540, 38286, 17223, 8127, 10566 10363, 16264, 46037,
6 - 23684, 12247, 1768%, 4232, 3461» 5033, 6194, 11037,
7 114680, . 7237, 4608, -B6820. ... 1198, 1801, 2763, 4331,
8 4p84, 4066, 21420 1740, 1034, 852, 957, 1942,
9 1809, 2309, 2450, lass, 466, 709 538, 691,
10 1034, 1223, 12518, 1087, 352, 287 392, 386
1 1229, 051, 782, 413, 4730 2570 176, 275
12 390, 9306, 409, 253, 110, 347, 173, 137,
13 291 258, 661, 102, 69, 68, 262, 137,
14. 87, 198, 1230 220 19, 3be 40, 2l4,
KNOWN CATCHES .
AGE YEAR 1972 1973 197e 1975 1976 1977 1978 1979
3 69 10058, 6425, 671, 3719, 607, 920, 123,
4 19797, 27600, 9501, 8781, 7754, 2469, 4337, 3887,
5 12289, 150986, 10907, 3528, 3998, 2531, 2blb, 7243,
6 134320 5989, 108725, 2505, 1121}, 1500. 818, 2222
7 5883, 1971, 2247, 3057, 1420 572 354 872,
8 1686, 972 2147, 1059, 152, 177 102, 391,
9 289, 707, 1015, 9216 1040 209, 58, 128,
10 2l6, 2643, 676s. .. ABls . 35, 65 Sie 6l
11 78, 137, 4286 252, 44, 41 8. 18,
12 T4, 116, 257 152, 24, 250 5o 9o
13 44, 97. 355 Tloe 23 18, lo e
14 7o - lbe 266 52 2e 70 5. 14,
ESTIMATE FISHING MORTALITY
AGE YEAR 1972 1973 ) 1974 1975 1976 1977 1978 1979
3 000012 03685 0.2288 000282 01388 - 00,0090 00166 Qe 0
4 06,3838 0.8901 07217 05608 0.5170 00,1287 0.0818 000
5 0e6460 - -0:5724  -1,2036.. 0,6535..0,5416 03146 001877 000
6 09856 007775 1.1376 10,0620 004531 003995 0e1578 000
7 0U.8308 03581 Q7742 13013 001404 Oo4322 O0elb27 00
8 Oe5072 03068 0U,8508 lell72 001772 0.2607 001253 000
9 001913 064130 . 0,6123 12134 0,2832 0,3940: 0,1269 Vo0
10 0.2626 Q2478 00,9093 Oeb322 O.1103 0.2876 0e1554 000
11 0VeQ727 Q0.2648 0,9289 loi2al 0D.1085 0ol941 0,0514 000
12 Ue2311 01473 1.1861 1,0920 027086 00828 0,0324 0.0
13 06-1828.- 0,5383. . 0,8895  1,4583. 0.4557 03452 06,0042 000
14 003100 03100 08800 1,0000 064000 08000 065000 02500
TOTAL F AGES S 7o 13
00,7207 05387 1.0473 0e9212 0,4354 003396 01697
POPULATION wTS AND NUS
1972 1973 1974 19786 1976 1977 1978 1979
wrl 320932, 261677, 198528, 119932, 91278 1310000 177257, 204031,
NO 206890, 1550156 104475, 71541, 706820 117552. 150567, 133103,
PURPULATION wTS AND NOS AGE 6..T0. .14 .
1972 1973 1974 1975 1976 1977 1978 1979
wT - 159242, 122252, 125390, 62394, 29785, 37068a 43489, 67357,
NO ’ 44683, 29126, 32111 14136, 7184, 9392 114806, 19153,




Table 6 - Cod 3NO 1972-79 - Cohort Ana1y51s at F 0.€0 for the fu]]y recruited age groups.
NATURAL MORTALITY= _ 0,20 .. . _ . .

PARTIAL RECRUITMENT MULTIPLIER
040300 0,3600 00,7600 1,0000 1,0000 11,0000 0,9100 0,7600 0,3000 043000

ASSUMED FISHING MORTALITY FOR LAST AGES
043100 043100 0,8800 10000 04000 0,8000 045000 0s6000 .

ESTIMATED PUPULATION

AGE YEAR 1972 1973 1974 1975 1976 1977 1878 1979
3 62193s 34873, 32010, 21727. 21398, 38837, 27884, 7605
4 68017, 50857, 19451, 20394, 17182, 14154, 31248, 21997, -
5 28227, 37774, 16665, 7328, 8752, 7051 9354, 21659,
6 23371, 11991, 17266, 3775, 2807, 3548, 3483, 5380,
7 1u982, 6981, 4398, 4298, B24 .o 1260, 1548, 2111,
8 4684, 3668, . 3932, 1568, 753, 546. 519, 947,
9 1809, 2309, 2124, 1277 325, 479, 287, 333,
10 1034, 1223, 1251, 820, 212, 1726 203, 182,
11 1229, . 651, 182 413, 254, 142 82, 120,
12 396, 936, 409, 253. 110, 168, 719 60,
13 291, 258, 661, 102, 69, 68 115, 60,
14 87, 198, 123, 220 19, 36 40, Q3.
KNOWN CATCHES
AGE YEAR 1972 1973 1974 1975 1976 1977 1978 1979
3 69, 10058, 6425, 671 3719, 007 920, 123,
4 19797, 27600, 9501, 8781, 71754, 2469, 4337, 3887,
) 12289, 15098, 10907, 3528, 3998, 2531 2518, 7243,
6 13432, 5989, 10872. 25050... .  1141,° 1500, 818, 2222,
7 5883, 1971, 2247, 3057 142, 572 354, 872,
] 1686, 972, 2147, 1059, 152, 177, 102 391,
9 285, 707, 1015, 921 104, 209, 58, 128,
10 216, 243, 876.,. 46810 39 65 Sle 6l
11 78, 137, 428, 252 a4, 41, 8o 18,
12 Ta, 116, 257 152, 24 25 Se 9o
13 44, 97 . 355, Tl 23. 18 le 9o
14 7e. 16, 26 52 2e 1o Se 14,
ESTIMATE FISHING MORTALITY
AGE YEAR 1972 1973 1974 1975 1976 1977 1978 1978
3 0,0012 0.3838 02508 000347 0e2133 0.,0174 060371 00
4 0.3881 029157 07762 06460 06907 0.2142 Velb65 040
5 Oe65061 05829 10.2850. 0,7594 . 0,7028 05053 03531 Q0.0
6 1,0083 08029 10,1905 1e3221 05963 06297 003005 . 0,0
7 00966 003740 0.8315 Le5017 0.2113 06917 02914 0.0
8 0Oe5072 0e3465 09250 13724 0.2523 0e4436 Q0ec449 0.0
9 00,1913 0e4130 .. 067513 15964 044358 0.6579 0.2529 0.0
10 0e2626 0e2478 09093 09707 0.2017 05395 03249 00
11 0e0727 0e2648 00,9289 lo1241 Oe2122 063853 0e1137 000
12 0e2311 01473 l.1861 1.,0920 027066 061792 0Ve0726 060
13 0elB28 _ 065383 048995. 1,4583 (,4557 03452 .0,0096 0.0
14 03100 003100 08800 10000 064000 08000 0.5000 06000
TOTAL F° AGES S 70 13
’ 007371 05543 11168 1,1057 0.5864 005490 0e3231
PUPULATION w18 AND NOS R
1972 1973 1974 1975 1976 1977 1978 1979
wl 316666 255938, 189976, 106712, 68672, 78408, 90924, 94393,
NUL 202320, 151719, 99071, 621750 52706, 66468 . 7484, ©0549,
POPULATION wTS AND NOS AGE. 6.T0 la .
1972 1973 1974 1975 1976 1977 1978 1978
Wl & 156718, 118880, 120675,  58296.. 21659, 24655, 23539. 32249,

NU 43883, 28215. 30945, 12726, 5375, 6426, 6355, 9287,
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Table 7. Cod 3NO - mean number per standard tow from Research Surveys

Age  1971*  1972% = 1973  1974%* 1975 ° 1976 1977 1978 1979
 Sets 38 45 95 37 56 75 87 88 166
1 .00 .01 .07 .05 44 0 .58 .01 .54 3.19

2 4.18  1.17 2.54 . 1.39 3.15  3.88  2.34 .70 .86

3 42.14  9.01 2.76  4.97 4.58  2.85  9.69 = 6.99 2.08

4 5.80 19.28 1.81 .89 2.58  1.84  6.27  8.40 8.65

5 4.43  1.78 2.43 A 54 1.70  4.62 2.62 8.68

6 1.06 .71 .58 .38 .29 .26 1.54 .76 1.99

7 1.08 .58 .30 14 .49 .07 .49 .56 .64
‘v8 .48 .41 .19 .04 21 .13 .22 .07 .27
9 .24 .30 .27 .01 .17 .06 .10 .02 11
10 . .03 .17 .08 .07 .09 .07 .10 .03 .01
11 .08 .08 .05 .03 .00 .02 .01 .03 .05
12 14 .05 .06 .00 .02 .00 .04 .04 .00
13 47 .36 .49 .15 .13 .06 .20 .04 .03
13+ .03 .11
Total age 3+ 32.73  9.02 7.12 9.10  7.06  23.28 19.59  22.62

* Survey in 3N only

Table 8. 3N Cod - Population at age (per mille] and population (per mille)
from Research Surveys along with percent of total possible survey
area represented by the total population estimates.

Age/

Survey Year 1971 1972 1973 1974 1975 1976 1977~ 1998 1979
1 5 5 31 59 66
2 69 34 159 163 258 587 85 23 107
3 701 266 278 580 342 200 398 357. 156
4 96 569 151 104 . 178 59 250 a2 266
5 74 51 222 51 47 63 162 134 242
6 18 21 64 44 33 12 56 34 71
7 18 17 29 16 63 5 19 27 35
8 8 12 20 5 26 3 9 4 30
9 4 9 19 1 14 - 5 1 7
10 1 5 13 8 6 7 4 1 5
n 1 2 6 3 - - - - 7
12 2 2 2 1.
13+ 8 10 32 18 3 7 10 9
Totals: 1000 999 1000 998 1001 999 999 999 1001

Total popn 70,697 43;315 13,279 7,637 14,252 10,308 41,754 26,695 7,302
% coverage 91 100 83 70 70 78 100 92 100
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Table 9. 30 Cod - Population at age (per mille) and total population

(per mille) from Research Surveys along with percent of total

possible survey area represented by the total population estimates.

Surve?g%ar 1973 1975 1976 1977 1978 1979
1 8 39 45 2 61 125
2 280 . 237 182 102 49 24
3 194 382 276 343 307 69
4 160 233 222 236 391 330
5 194 38 200 211 114 334
6 36 12 30 67 40 75
7 23 9 7 20 26 23
8 12 7 17 2 8
9 27 13 8 1 4
10 1 9 6 3 2
n 3 1
12 4
13+ 55 18 4 4 8

999 1001 999 1002 1000 1001
Total pop 12,778 12,207 16,687 24,191 21,946 62,391
% coverage 84 86 96 93 94 100

R
y = 69.3 + 3.49 X
t

2. 0.55
= 2.7204
df = 6
RZ = 0.80

y = 48.13+4.26x

t = 4.4737

Table 10. Number of cod (Ages 3+) per standard tow compared with cohort
population numbers (Ages 3+) at Fy = 0.25
SURVEY POPULATION
YEAR NO/TOM NUMBERS
(x107% ;
1972 32.73 205 Incl. 1973
1973 9.02 155
1974 7.12 105
1975 9.10 72
1976 7.06 7 Without
1977 23.28 18 1973
1978 19.59 151
1979 22.62 133

_ df=5
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Table 11. Numbers of cod at age 3 from Coﬁort Analysis vs. number of cod
of the same year-classes as 3-year-olds and 2-year-olds per
survey tow.
" YEAR-CLASS CATCH PER TOW CATCH PER TOW POPULATION SIZE
AGE 2 AGE 3 SIZE AT AGE 3
1969 5.18 9.01 63.0
1970 1.17 ' 2.76 36.1
1971 2.54 4.97 34.7
1972 1.39 4.58 26.7
1973 3.15 - 2.85 3.7
1974 3.88 © 9.69 75.2
1975 2.34 | 6.99
1976 .70 2.08
1977 .86

Age 3 (catch per tow) y=10.76+5.99x

Vs

Age 3 (cohort) r2=0.84
Predicted Age 3's '
1975 year-class = 52.6
1976 year-class = 23.2

Age 2 (catch per tow) y=11.54+12.15x

Vs

Age 3 (cohort) r2=0.60
Predicted Age 3's

1975 year-class = 40.00
1976 year-class = 20.0
1977 year-class = 22.0
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Table 12. Relationship of Cohort Biomass Age 3+ (F,=0.25) with C.P.U.E.
(SCR. Doc. 80/11/10) and Cohort Numbers Rge 3+(Ft=0'25) with USSR
survey No's per hour (Age 3+) .

Cohort Biomass Cohort Numbers USSR Surveys
Age 3+ Age 3+ #s per hour
YEAR Ft = 0.25 Ft= 0.25 CPUE Age 3+
1972 320.9 204.9 1.05 148
1973 . 261.7 155.0 .81 106
1974 198.5 104.5 .68 188
1975 119.9 71.5 .61 156
1976 91.3 70.7 .93 168
1977 : 131.0 117.6 .44 423
1978 177.3 150.6 .30 222
1979 204.0 133.1 1,00 104
. R? T DF.
Cohort Biomass ys. CPUE 19 1.1735 6
Age 3+

Cohort Numbers Age 3+
ys. 5
USSR surveys #s per hour Age 3+ (-0.14)" -~.3379 6

Table 13. Relationship of Cohort No's (Age 3+ - Fy = 0.60) to Can. and USSR
survey no's per tow (Age 3+);and cohort biomass (Age 3+ - Ft=0.60)
with C.P.U.E. (SCR Doc. 80/11/10).

Numbers at Canadian Survey USSR Survey Cohort Biomass

Age 3+ from No's per stand. No's per hour Age 3+
Year Cohort F,=0.60 .  set (Age 3+) (Age 3+) CPUE. Ft=0'60
1972 , 202.3 32.73 148 1.05 316.7
1973 151.7 9.02 106 .81 255.9
1974 99.1 7.12 188 .68 190.0
1975 , 62.2 9.10 156 .61 106.7
1976 52.7 7.06 168 .93 68.7,
1977 - 66.5 23.28 423 .44 78.4
1978 74.8 19.59 222 .30 90.9
1979 60.5 22.62 104 1.00 94.4

v R? T D.F.
Cohort numbers vs Can. Survey #s per tow
Age 3+ Age 3+ 0.16 1.0870 6
" ' vs USSR Survey #s per tow 2
Age 3+ (-0.317)¢ - .7753 6

CPUE Vs Cohort Biomass
| = Age 3+ _.88 5.5066 4

(not incl. 1976 or 1979)
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COHORT POPM NO'S (x1076) AGE 3+

w
o

Fig. 1.

COHORT POPM NO'S (x10°6) AT AGE 3

Fig. 2.
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5 10 5 2 25 30
SURVEY NUMBER PER TOW - AGES 3%

Relationship of the number of cod (ages 3+)
per standard tow compared with cohort
population numbers (ages 3+) at Ft=0'25'

1 - 1 . 1 I 1

35 40

| 2 3 4 5 6 7
SURVEY NUMBER PER TOW - AGE 3

The relationship of numbers of cod at age 3 from a
cohort analysis with the number of cod from the
same year-classes as 3 year-olds per survey tow.
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