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Abstract

Catches declined in the 1970's to a low of approximately 26,000 t
in 1978. Catch at age data from the commercial fishery in 1979
indicate that the 1974 year-class made up 50% of the catch. Survey
data show that the 1978 year-class is strong. From a series of cohort
runs an appropriate terminal F in 1979 was determined using the
relationship of cohort biomass with standard C.P.U.E. Using this.
cohort biomass at age and an estimate of recruitment, the projected
catch in 1981 fishing at F0 • 1 would be approximately 32,700 t.

Resume

Les prises ont diminue durant les annees 1970 pour atteindre un
minimum d'environ 26,000 t en 1978. La composition en age des prises
commerciales en 1979 montre que la classe d'age de 1974 constitue plus
de 50% des prises. Les croisi^res de recherches indiquent que la
classe d'age 1978 est abondante. La relation entre la biomasse des
cohortes et la prise par unite d'effort fut utilise pour a uster
l'analyse de cohortes afin de determiner la mortalite par pche en
1979. Les resu l tats de 1 'analyse de cohortes combine's a une estimation
du recrutement indiquent que les captures en 1981 seront aux environs
de 32,700 t a un taux de pb'^che de FO.1•
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Nominal catches

Cod catches in Subdivision 3Ps averaged approximately 63000 t in the
1960s. 	 In the early 70s catches declined and were below TAC level 	 up to
1976. 	 The TAC's and corresponding catches are as follows:

1973 1974 1975 	 1976 1977 	 1978 1979 	 1980

TAC('000 t) 70 70 62.4 	 47.5 32.5 	 25 25 	 28

Catch('000 t) 52.6 44.9 35.4 	 37.1 32.4 	 26.3 30.3*

* Preliminary.

Catch compositions at age were obtained for the commercial fishery in
1979. Table 1 indicates the catch by Can(N) in 3Ps by month and gear. The
sampling data available from Can(N) is shown in Table 2 while Table 3 shows
1979 age compositions by gear for all components of the commercial fishery.
The age composition of the French catch was obtained using age frequency data
on inshore and offshore fisheries provided by the St. Pierre Research Laboratory.
The catch by Can(M) was adjusted using the age composition data from the Can(N)
otter trawl fishery. The 1974 year-class predominated, making up almost 50%
of the total catch.

Survey data

Surveys have been conducted in this area each year since 1972 on a
stratified random basis. The results of these surveys in metric tons
per strata by depth range are shown in Table 4. The variability in the surveys
in terms of intensity of coverage in a given year and the biomass estimates
produced can be readily seen. In only the most recent years has there been
coverage over all depth ranges. Table 5 indicates the mean number of cod
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caught at age, per tow, from the same research surveys. The data from the
1979 survey appears to be anomalous as compared with the 1978 and 80 surveys.
Both the 79 and 80 surveys indicate that the 1978 year-class is strong.

Partial selection

Partial selection values were obtained using two data sources as shown
in Tables 6 and 7. In Table 6, average F's for the period 1974-76 from a
cohort run were used to estimate partial selection. In Table 7, estimates
were obtained by comparing percent age compositions from the commercial
fishery and research surveys. The values obtained from averaging cohort
F's (Table 6) were thought to best represent the current fishery.

Yield per recruit

Using partial selection values shown in Table 6 and average weights
from the 1979 commercial fishery, yield per recruit values were determined
(Table 8). The F0.1 value of 0.20 and Fmax of 0.30 were similar to these
used in previous assessments.

Fishing mortality

Catch at age data from 1965 to 1979 along with average weight and partial
selection values as shown in Table 8 were used to obtain a series of cohort
runs over a range of Terminal F's. The relationship of cohort biomass (age 3+)
at different terminal F's with standard C.P.U.E. for the
period 1965-1978 is shown in Table 9. Although the relationship showed little
variation over the range of Terminal F's shown, it was decided that a
Terminal F of 0.22 was the best estimate with regard to the 1979 fishery.
A cohort run using a terminal. F in 1979 of 0.22 is shown in Table 10.

Recruitment and catch. projections

Estimates of recruitment at age 3 in 1979, 80 and 81 were obtained (Table 11)
from regressions of survey mean numbers per tow of ages 2 and 3 by year class
against cohort numbers at age 3 (Ft=0.22). Using regression values obtained,
with the 1973 value for 2 year olds excluded, estimated recruitment at age 3 in
19.79, 80 and 81 were 26.96, 32.46, and 103.32 millions respectively. The
geometric mean of recruitment over the ten year period 1968-77 (53.73 million)
was used in projections beyond 1981. The results of these projections are shown
in Table 12. Because the calculated value for recruitment of the 1976 year class
was used in the projections a new partial selection value of 0.027 was obtained
for 3 year olds as opposed to that of 0.0920 used in the cohort. The projected
catch in 1981 at F0 . 1 is approximately 32.7 thousand tons.
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Table 1 Cod landings (metric tons) by Can(N) in Subdivision 3Ps by month and
gear.

Months 	 OT 	 TRAP	 GN 	 LT 	 HL 	 OTHER 	 TOTAL

January 805 37 495
February 219 22 660 3
March 745 45 1177 3
April 162 2 116 1094 12
May 18 384 441 1065 198
June 3 1544 1581 1353 1113
July 5 100 1213 1154 723
August 34 174 2796 729
September 32 1 20 1686 201
October 45 85 1357 117
November 48 45 1176 14
December 8 16 281

1337
904

1 1971
9 1395
7 2113

12 5606
34 3229
63 3796
85 2025
30 1634
19 1302

305

Total 	 2124 	 2031 	 3795	 14294 	 3113	 260 	 25617
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Table 2 Cod length and age sampling data for 3Ps obtained by Can (N)
in 1979 by gear and month.

Gear Months
No. 	 of
samples

No.
measured

No.
aged

OT January 3 1265
March 1 737

217

GN April 2 379

LT March 6 2640
976April 11 5090

May 5 1692

Trap June 4 1456

GN June 2 366
July 2 493

LT June 9 2415
July 3 1020

696

August 3 1194

HL June 1 337
July 1 249
August 1 323

LT October 4 1308
November 5 1361

458
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Table 3 . Age compositions for cod in Subdivision 3Ps in 1979.

Can(N) 	 Total 	 Grand
Age 	 OT* Trap 	 GN 	 LT 	 HL 	 Can(N) 	 France Can(M) 	 Total

2 2 2 2

3 45 31 34 110 24 134

4 82 996 12 624 368 2082 159 29 2270

5 924 1670 247 3351 1624 7816 1015 321 9152

6 448 96 649 2023 462 3678 869 156 4703

7 120 11 532 1088 143 1894 403 42 2339

8 22 3 132 390 39 586 179 8 773

9 15 46 125 10 196 51 5 252

10 14 48 2 64 10 74

11 11 35 2 48 48

12 1 18 19 19

13 1 10 11 11

14 1 9 10 10

15 1 6 7 7

16 5 5 5

17 3 3 3

18 4 4 4

19 2 2 2

20

Total 1611 2821 1647 7774 2684 16,537 2710 561 19,808

Ave. Wt. 1.48 0.72 2.30 1.84 1.,16 1.55 1.44 1.48 1.53

Landings 2384 2031 3795 14,294 3113 25,617 3900 830 30,347

*Includes landings by DS, ScS, PrS, and MwT.
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Table 5. Mean number of cod per tow from research trips in Subdivision 3Ps.

Age 1972 1973 1974 1975 1976 1977 1978 1979 1980

1 0.04 0.05 1.09 0.50 0.22 0.01 0.00 1.30 0.16

2 1.00 1.93 3.30 1.01 3.11 0.23 0.47 .54 4.57

3 1.76 2.45 3.29 2.82 2.02 3.70 0.73 .80 1.39

4 3.46 3.33 2.36 2.52 3.70 3.29 2.66 8.34 0.98

5 2.31 1.44 3.19 1.50 2.25 3.10 1.14 24.61 3.33

6 1.56 0.21 2.97 1.39 1.03 0.93 0.82 5.17 2.94

7 2.19 0.27 0.82 1.25 0.62 0.25 0.59 1.16 0.54

8 1.40 0.09 0.64 0.46 0.59 0.20 0.41 0.56 0.50

9 0.66 0.13 0.52 0.31 0.14 0.30 0.24 0.20 0.14

10 0.42 0.05 0.26 0.18 0.11 0.10 0.23 0.16 0.13

11 0.18 0.01 0.08 0.07 0.08 0.02 0.08 0.04 0.10

12 0.11 0.02 0.06 0.02 0.08 0.04 0.03 0.02 0.11

13+ 0.64 0.04 0.15 0.07 0.08 0.10 0.15 0.04 0.10

Total 15.74 	 10.02 	 18.73 	 12.12 	 14.05 	 12.29 	 7.54 	 42.94 	 14.99
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Table 6 Estimation of partial selection at age for cod in 3Ps based on cohort
Average F (ages 6-8) for the period 1974-76.

AGE 	 1974 	 1975 	 1976 	 Avg. 74-76 	 P.S.

3 .063

4 .403

5 .716

6 .581

7 1.244

8 1.1747

9 2.4026

10

11

12

.037 .126 .075 .092

.266 .668 .446 .549

.493 .956 .722 .889

.856 1.003 .813 1.000

1.424 1.228 1.299 1.000

.7198 .7695 .888

1.588 .5382 1.510

Ave F(6-8) 	 .7194 	 1.0496 	 .5797
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Table 	7 . Estimation of partial selection at age for cod in 3Ps.

q
Age Survey Commercial Survey Commercial Commercial/Survey P.S.

3 611 134 1.95 .68 .3487 .084

4 6,356 2,270 20.86 11.47 .5499 .132

5 18,764 9,152 59.87 46.26 .7727 .785

6 3,941 4,703 12.57 23.77 1.8910 .453

7 887 2,339 2.83 11.82 4.1767 1.000

8 429 773 1.37 3.91 2.8540 .683

9 153 252 .49 1.27 2.5918 .620

10 126 74 .40 .37 .9250 .222

11 28 48 .09 .24 2.6667 .638

12 13 19 .04 .10 2.5000 .599
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3UMMARY OF YIELD PER RECRUIT CALCULATED FROM
PARTIAL RECRUITMENT AND AVERAGE WEIGHT AT AGE
OVER ACES 3 TO 12

Y/R (KG)

ACE MEAN WEIGHT PROPORTION RECRUITED

3 4i0.00 .092
4 6S0.00 .S49
S i Di. 0.00 .889
6 1650.00 i.000
7 2550 	 (JO 1.000
8 3680.0O i.000
9 4300.00 1.000

i0 6490.00 i.000
ii 7O00.80 i.000
12 8200.00 1.000

NATURAL MORTALITY RATE IS 	 200

F0.i IS .i990
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Table 9 Relationship of cohort biomass with standard CPUE from cohort runs at a
range of terminal Fs.

Pop Biomass (Age 3+) at Ft

Year 	 CPUE 	 0.20 	 .22 	 .24 	 .26 	 .28

1965 .850 20667 20667 20667 20667 20667

66 .895 21675 21675 21675 21675 21675

67 .683 20935 20935 20935 20935 20935

68 .924 21954 21954 21954 21954 21954

69 .893 22319 22319 22319 22319 22319

70 .755 21561 21558 21556 21554 21553

71 .671 19858 19850 19843 19837 19832

72 .582 16598 16581 16567 16556 16546

73 .488 15459 15421 15389 15362 15338

74 .360 13592 13500 13422 13357 13301

75 .387 12517 12281 12103 11944 11808

76 .522 12897 12434 12048 11722 11442

77 .435 16307 15401 14646 14008 13461

78 .580 18036 16775 15725 14837 14077

79 .648 19409 17796 16452 15316 14343

80 .606

Predicted 1979
Biomass 18266 18012 17836 17687 17559

r .916 .9234 ,9228 L9184 ,9125

m 16731 17578 18275 18868 19.376

Int 7384 6622 5994 5461 5003

T 7.917 8.335 8.2941 8,0397 7,726

DF 12 12 12 12 12
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Table 1 1. Relationship of survey inean Nos per tow with cohort b.i omass
at age 3. 	 Ft=0.22

Cohort Numbers
Year Class 	 2 	 3 	 at age 3

78

77

76

75

74

73

72

71

70

69

r2

Slope

Int.

4.57

.54 1.39

.47 .80

.23 .73 2708

3.11 3.70 9134

1.01 2.02 7391

3.30 2.82 6973

1.93 3.29 4749

1.00 2.45 3236

1.76 3354

(exc1. 	 1973)

.54 .86 .44

1508 1872 1641

3040 1777 1423

78

77

76

Predicted Numbers at age 3

99.32 	 10332

3854 	 2788 	 3704

3749. 	 2657 	 2736

Ave.
All points (excl. - 1973)

9932 	 10332

3779 	 3246

3242 	 2696
............................
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Figure 1. Per mule length (a) and age (b) compositions from the commercial fishery
in 3Ps in 1979
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Figure 2. Per mille length (a) and age (b) connositior.s from a research survey in 3Ps
in March 1980
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Fig 3 — Per mule age composition from a research survey in
3Ps in March 1979
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