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Introduction 

As part of a continuing effort to assess the state of the various 
cod stocks in the ICNJ\F area, an assessment has been performed for 3Ps cod 
l.13ing the Gulland and Jones modifications of the "virtual. population" 
technique. The results of this assessment are presented bere. 

Materials s.nd methods 

The basic data used were lengtb fl-equencies, age-compositions !lIld 
age-length keys published in ICNAF Sampling Yearbooks for 1959-70 and the 
nominal catches published in ICNAF Statistical BUlletins for the same period.. 

In addition age-length keys from Canada Clifld.} research vessel 
cruises to the area w; well as those from the inshore fishery were used 
where necessary. 

Compilation of leoBth canposit1on of otter trawl catches 

The procedure used to obtain representative length composition of 
the total catch by otter trawl (Fig. 1) -was identical to that used by Pinhorn 
(1971) for 2J cod and consisted of adjusting the 0/00 frequency of each 
country for each month to the estimated number of fish caught by that 
country in that month and then combining into semi-annual and annual 
frequencies. However, fur this assessment, because of the relative scarcity 
of discard data and the low level of discards indicated by the :few data 
available, no adjustment from landings to catches was made but tbe numbers 
estimated ar12 numbers landed rather than numbers caught. In two years, 1963 
and 1964, no length frequenciell were reported in the Sampling Yearbooks and 
the only available data -were Canada (Nfld.) research frequencies. These 
were adjusted to the minimum regulation mesh si ze in use at the time. 
However, it was found in years in which botb research and ca:nmercial frequencies 
were ayailable, that even after adjusting to the minimum regulation mesh size, 
the research frequencies still contained more smaller fish and less larger fish 
than the cOll!!lercial frequencies. By combining years conversion factors between 
research and ca:nmercial frequencies for each length group were derived and these 
were applied to the adjusted research frequencies in 1963 and 1964. Also, this 
procedure -was used in 1969 where the available commercial frequencies vere not 
considered representative of the fishery. 

Compilation of numbers caught at each age 

The method used to estimate numbers of cod caught at each age '"as 
similar to that described by Pinhorn (1911) for 2J cod and consisted of 
applying semi-annual age-length keys from various countries to the semi­
annual otter trawl length frequencies derived above and then averaging 
countries and combining into annual frequencies. To these -were added the 
estimated numbers landed by Canada (Nfld.) inshore gears and by other gears. 
In obtaining the latter, the following gear groups were used: 
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(a) Canada (Nfld.) codtrap + handline + Jigger. 
(b) Canada (Nfld.) gillDet. 
(c) Canada (Nfld.) linetrawl + 10ngline + Danish seine 

+ Canada (M) longline + dory vessel + Portuguese 
dory vessel + St. Pierre and Miquelon small boats. 

The landings were divided into the various inshore gear groups from 
information contained in a manuscript series of the St. John's Biological 
Station on Breakdown of Cod Catch by 'tYpe of Gear in the Newfoundland Inshore 
Fishery. In each of these gear groups the Canada (Nfld.) inshore age­
compositions were used to estimate the numbers landed at each age and these 
were combined witb otter trawl numbers to provide estimates of total number 
landed !'rom the stock in each year (Fig. 2). 

No estimate of M is available for this stock at present but calculations 
for Subarea 1 cod and for Division 23 cod indicate tbat M is likely to be in 
the range of 0.15 to 0.20. An estimate of 0.2 was therefore ~ed for this VPA 
and a few trial calculations indicated that E = 0.7 and E(l-e- ) = 0.343 were 
probably close to the actual values. 

~ 

FiShing mortality 

Table 1 shows estimates of numbers of cod caught per year and age­
group during 1959-70. Table 2 shows fiBhing mortality estimates (F) for ages 
3-11 calculated from the figures in Table 1. 

Fishing mortality estimates (F) for ages 3-11 fluctuated only moderately 
between 0.3 and 0.4 during 1959-68 except for 1966 when the estimate of F was 
unusually high especia1.1y for cod older than 6 years (Table 2). 'Ihere is some 
reason to doubt the validity of the estimates for this year since neitber the 
effort nor the catch increased signific!lIltly. The cod in this area are fully 
recruited at 7 years of age with very few 3-year-olds being te.ken, the 50% 
recruitment age heing approximately 4.5 years. 

Stock size 

Numbers present in the stock at the beginning of the year (Table 3 
and Fig. 3) indicated that the total stock size of fish 3 years old and 
older decreased from about 200 million fish in 1959 to a low of 100 million 
in 1964 and then increased to 175 million in 1968. This resulted from 
poorer recruitment from the 1956-60 year-classes and better recruitment from 
the 1961-65 year-classes. The numbers of 6+ fish have declined fairly 
steadily from 34 million in 1959 to 14 million in 1967 and 11 million in 
1968. 

Yield per recruit 

Yield per recruit calculations incorporating the partial recruitment 
estimates shown in Table 2 produced a curve alJI10st identical to that presented 
by Pinhorn and Wells (1910) (Fig. 4). The point of maximum sustained yield 
per recruit was at an F-level of 0.3. The level of F for fully recruited ~e­
groups prevailing in the 1960's was between 0.3 and 0.55 and thus was beyond 
this level of maximum sustained yield per recruit, being in the range of 
90-100% of the maximum (Fig. 4). The general conclusion therefore is the 
same as from the previous catch/effort assessment that further increases in 
fishing effort on this stock will not result in long-term increases in yield 
and may result in long-term decreases in catch per unit effort. In fact some 
reduction in fishing effort would probably not impair the yield and ma,y result 
in an increased catch per unit of effort. 
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Table 3. Number of cod present in the stock at the beginning of the year (XIO-6 ). 
ICNAF DiviSion 3Ps. I??9-68. 

Age 
Yeu 

1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 

3 ,e ( 50) 50 47 36 71 87 lOS 108 64 

4 104 47 47 40 37 31 56 68 79 81 

36 73 35 34 26 27 22 37 4, 51 

6 24 23 39 19 20 15 17 13 19 24 

7 17 13 13 18 11 11 8 11 7 10 

8 6 9 8 7 9 7 6 3 4 3 

9 4 4 2 4 5 4 3 1 2 

10 3 2 2 1 1 3 2 2 1 1 

11 2 1 1 1 1 2 1 1 1 

12 2 1 1 1 1 

13 1 1 

14 1 

2+ 254 224 203 168 145 172 204 244 263 237 

CO) " 198 174 153 121 109 101 117 139 155 173 

.... 
3-6 220 103 171 140 119 144 182 223 249 220 

I I I I 843 10,8 
I +21.% 

6< 34 31 32 2B 26 28 22 21 14 
'1" I I I 151 102 

I ,,-32% I 

5 
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