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Abstract

Yield-per-recruit analyses were conducted for Div. 2J3KL cod using various age
ranges and average weights at age. The partial recruitment used was that from the most
recent assessment and the natural mortality was assumed to be 0.20. F, , and Fla
values using these data ranged from 0.16 to 0.24 and 0.31 to 0.51 respectively. £
range of ages from 1 to 16, with any of the other described parameters, gives an F, ,
value of about 0.20.

Résumé

On a effectué des analyses du rendement par recrue dans les stocks de morue des
divisions 2J3KL, en utilisant divers groupes d'&dge et poids moyens selon 1'dge. On
s'est servi du recrutement partiel provenant de 1'é&valuation la plus récente et on a
postulé une mortalité naturelle de 0,20, Dans ces conditions, les valeurs Fp.) et
Frax s'échelonnaient de 0,16 3 0,24 et de 0,31 2 0,51 respectivement. Considérant
une fourchette d'3ges allant de 1 3 16, et n'importe lequel des autres paramdtres

décrits, on obtient une valeur Fy.; d'environ 0,20.



Yield per Recruit Analysis

An F, , reference level of 0.20 has been used in the past for projections of catch
for NAFO Division 2J3KL cod. Yield-per-recruit analysis for this cod stock using
various input parameters are presented in this paper.

The catch at age for 2J3KL cod for the 1962-88 period is given in Table 1.
Throughout the 1960s and into the 1970s, substantial numbers of cod of age 16 and older
occurred in the commercial fishery; but since the extension of jurisdiction (1977),
there have been relatively few .cod caught above age 16. For sequential population
analysis during the last assessment of this stock (Baird and Bishop, 1989), the maximum
age used was 14.

Mean weights at age (Table 2) for this stock indicate that weights were at their
lowest in the early 1970s, increased to a high in the late 1970s--
early 1980s, and subsequently declined. Illustrations of this for ages 4, 8, and 12
are presented in Figures 1-3 respectively. Three periods were used to obtain input
wveights at age for yield per recruit analyses: 1973-75, 1979-81, and 1986-88 (Table 3;
Figs. 4-6). For each of these weight vectors, subjective smoothing was used to obtain
estimates for age 1 and ages greater than 15.

An examination of partial recruitment vectors for approximately-the same periods
selected for the average weights, indicated little change from the PR used in the most
recent assessment. One notable exception was the proportion recruited to the
commercial fishing gear at age 7 which was lower in the 1974-75 period than the two
subsequent periods (Table 4).

A summary of input parameters used for yield per recruit calculations are as
follows:

(1) Age range: 1-20, 1-16, 1-14

(2) Average weight at age:, 1973-75, 1979-81, 1986-88

(3) Partial recruitment: Used in most recent assessment for 1988
(4) Natural mortality: 0.20

The results of these analyses are given in Table 5. F, , values range from 0.16
to 0.24 while F . values range from 0.31 to 0.51. The parameter with the largest
influence on the éstimation of the F,,, and F reference levels was the age range
with the range from 1 to 16 giving F, , levelS28imilar to those used in the past
(Fig. 7).
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TAELE ], CATCH HUMEEFRS AT AGE (¥ 1000) FFROM THE COMMERCIAL CODI FISHERT
IM MAFO DIVISIONS 2JIKL FOR THE FERIDD 1942-33,

1962 1943 1964 1965 1966 1967 1948 194% 1970 1971 1972 1973 1974 1975
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21 301 1446 2872 85 819 790 288 o9 4819 33 236 0 473 42
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TAELE 2, AVERAGE WEIGHT-AT-AGE FEROM THE
DIVISIOHNS 2J3KL FOR THE FERIQD
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1962 1963 1964 1965 19646 1967
0.14 0,14 0,14 0.14 0.14 0.14
0.34 0,34 0.24 0.34 0.34 0.24
0055 OOSS 0055 0055 0055 OCS-J
0.88 0.88 0.88 0.88 0.88 0.88
1,23 1,23 1,23 1,23 1,23 1.23
1.66 1.466 1.66 1,66 1.66 1.66
2,12 2,12 2,12 2012 2,12 2.12
2,64 2,64 2,684 2.64 2.64 2,64
3.18 3.i8 3.1i8 3.18 3.18 3.1i8
3:76 3076 3,786 3076 3,765 376
4,15 4,15 4.15 4,15 4.13 4.15
.06 6,06 6,06 4.06 6,06 6.06
5:54 5,54 5.54 5.34 35.34 5.5
6,11 6,11 6.11 6,11 6411 6.11
5.83 5.83 5,83 5.83 5.83 5.83
6,44 6,44 .44 6.44 4,44 4,44
6:07 6,07 6,07 6,07 6.07 6.07
6:61 6,81 6,61 4,61 6061 6.61
7.19 7,19 7.19 7.19 7,19 7.19
1977 1978 1979 1980 1981
e —— e e e e -
0,09 0,00 0,00 0,41 0.00
0.45 0,40 0.46 0.53 0.33
0.0 0.72 0.7 0.77  0.78
0.97 1,04 1.13 1.16 1.17
1.66 1,38 1.67 1.71 1.64
2,33 2,46 2.46 2,38 2,23
2,82 3.26 3.37  3.56 2.86
3.46 4,05 4,41 5,01 3.81
4,78 3.02 35.80 4,72 29
6,13 6,72 7,03 7.87 7.06
7.31  8.10 8.6 8,38 7.32
8.40 7.42 8.54 10,03 10.01
3.81 8,20 9,46 11,31 8,99
11,75 11,26 10.70 13.87 11.354
10,63 11.61 13,12 10,48 10.48
12,2 B.92 13.49 16.09 11.1%
7.62 10,57 15,51 12.04  9.82
17,46 16,00 14,77 11,37 12.39
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COMMERCIAL COI FISHEFRTY IM MAFOQ
1962-38.,
1970 1971 1972 1973 1974 1975
0.14 ©¢.,14 0.14 0.00 0,11 0.26
0,34 0.34 0.44 0,22 0,353 0.45
0,35 0,35 0,33 0,47 0,58 G.43
.88 0.88 0,84 0,71 0.91 0.96
1,23 1.23 1,08 0.96 1.11  1.18
1.66 1466 1,52 1.30 1.2 1.3%
2,12 2,12 2,13 1,80 1.36 1.74
2,64 2,64 2,86 2.2 2,05 2.2
3.18 3,18 3,29 2,82 .75 2.6l
3.76 3,76 3.95 3.9 3,13 3.74
4,15 4,15 4,12 3.79 3.41  3.6%
6.06 4,06 5.00 4,53 4.92 4,78
5,94 5,54 92.32 46,93 4,40 5.20
6,11 6,11 9,40 7,22 6,33 S.20
5.83 5,83 6,89 7.05 5.50 35.4$
6,44 6.44 14,67 9,45 7,37 8.3l
6,07 4,07 12,04 11.1&6 11,07 9.2
beb1 661 7,82 7,82 7,62 7.62
7.19 7.9 17,46 17,46 17.46 17.46
1964 1985 1986 1987 1988
0,59 0.48 0.51 0.43 0.49
0.88 0.7 0.72  0.66  0.72
20 1,10 "~ 1.04 1,03 1,07
1,79 1,43 1.54 1,32 1.3%
2.2 2,06  1.85 1.87 1.54
2,71 2.66 2,33 1.93  2.18
2,96  3.23 2,94 2,80 1.47
3.65 3,32 3.47  3.91 2,99
4,28  4.06 3.80 4.80 4,33
.19 33 4.34  4.64  5.41
8,39 7.03 5.34 3,74 46,43
10.2 2467 7412 6,13 8.37
11.44 11,37 11,77 8,33 9.44
11.61 11.27 11,24 13.31 §.44
17047 12,68 14,15 2,10 12,2
12,94 12,42 146,14 21.77 16.26
15,21 14,38 12,30 17,488 17.31
12,81 1%.49 15,72 0.00 11.44
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Table 3. Mean weights for Div. 2J3KL cod averaged over the three
year periods indicated. (Estimates derived from subjective
smoothing.)

Age 1973-75 Estimates 1979-81 Estimates 1986-88 Estimates

0.30

1 - 0.15 - - 0.20
2 0.19 0.41 0.28

3 0.37 0.51 0.48

4 0.59 0.76 0.70

5 0.86 1.15 1.05

6 1.08 1.67 1.41

7 1.32 2.36 1.79

8 1.70 3.33 2.15

9 2.15 4.41 2.74
10 2.73 5.35 3.32

11 3.22 6.27 4.31

12 3.62 7.32 4.86

13 4.74 8.22 5.84
14 5.51 9.53 7.21

15 6.25 9.92 10.25 9.98

16 6.00 7.00 12.04 11.25 11.40

17 8.51 7.80 11.43 12.00 11.84 12.50
18 10.49 8.50 13.58 12.50 18.06 13.10
19 7.62 8.90 12.46 13.00 15.66 13.50
20 17.46 9.00 12.91 13.00 13.58 13.50




Table 4. Partial recruitments for Div. 2J3KL cod
for various time periods indicated.

Age 1974-75 1979-81 1988
3 0.02 0.03 0.02
4 0.14 0.19 0.21
5 0.37 0.46 0.37
6 0.53 0.62 ~0.58
7 0.69 0.81 0.85
8 1.00 1.00 1.00

9-20 1.00 1.00 1.00

Table 5. Results of a series of vi ;
Div. 2J3KL cod. yield per recruit analyses for

Age range

Years 1-20 1-16 1-14
F Y/R (kg) F Y/R (kg) F Y
1973-75 Fo., 0.169 0.332 0.206 0.33% 0.244 /g.égg)
Fmax 0.385 0.364 0.440 0.362 0.509 0.359
1979-81 Fo., 0.170 0.593 0.198 0.591 0.227 0.583
Fmax 0.311 0.638 0.342 0.631 0.382 0.620
1986-88 Fo., 0.158 0.431 0.198 0.428 0.243 0.424
Fmax 0.340 0.469 0.411 0.465 0.495 0.459
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Figure 1. Age 4 average weights for 2J3KL cod (1971-88).
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Figure 2. Age 8 average weights for 2J3KL cod (1971-88).
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Figure 3. Age 12 average weights for 2J3KL cod (1971-88).
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Figure 4« . Mean weights for 2J3KL cod averaged for 1973-75.
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Figure 6 . Mean weights for 2J3KL cod averaged for 1986-88.
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