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Introduction

As part of a continuing effort to aesess the state of the varicus
cod stocks in the ICNAF area, an mssessmert has been performed for 3Ps cod
using the fulland and Jones modifications of the "virtual population”
technigue. The results of this assessment are presenied here.

Materials and methods
The basic date used were length frequencies, age-compositions and
ege-length keys published in ICNAF Sempling Yearbooks for 1959-T0 and the
nominal catches published in ICNAF Statistical Bulletins for the same peried.
In sddition age-length keys from Capada (Nfld.} research vessel
cruises to the area as well as those from the inshore fishery were used

where REeCEesSSary.

Compilation of length coamposition of ctter trawl catches

The procedure used to obtain representative length composition of
the total catch by otter trawl (Fig. 1) wea identical tec that used by Pinhorn
(1971} for 2J cod snd consisted of sdjusting the °/,. frequency of each
country for each menth to the estimsted pumber of fish canght by that
courtry in that month and then combining into semi-snnual and annuel
frequencies, However, for this assessmeni, because of the relative scarcity
of discard data and the low level of discards indicated by the few dete
availgble, no adjustment from landings to catches was mede but the numbers
estimated are numbers landed rather ithen mumbers caught, In two years, 1563
snd 196L, no l=ngth frequencies were reported in the Sampling Yearbeoks end
the only available data were Canada {Nfld.} research frequencies. These
were adlusted to the minimum regulation mesh size in use et the time.
However, it was found in years in which both resesrch and eommercial frequencies
were available, that even after adjusting to the miniwm regulation mesh size,
the research Trequencies still conteined more smaller fish and less larger fish
than the commereial frequencies. By combining years conversion factors between
research and commercisl freguencies for each length group were derived and these
were epplied tc the adjusted research fregquencies in 1963 and 196%. Also, this
procedure was uged in 1665 where the availsble commercisl freguenciea were not
considered representative of the fishery.

Cempiletion of numbers caught at each age

The method used to estimete numbers of cod ceught at each age was
similar to that described by Pinharn {1971} for 2J cod and consisted of
applying semi-annual age-lengih keys from various countries to the semi-
annusl otter trawl length freguencies derived gbove end then eversging
countries acd combining into amnual frequencies. To these were added the
estimeted numbers lended by Capade (Hfld.) inshore gears and by other gears.
In obtaining the latter, the following gear groups were used:
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Canada (Nfld.) codtrap + handline + jigger.

Canada (Nfld.) gillret.

Cenads (Nf14.) linetrawl + longline + Danish seine
+ Caneda (M) longline + dory vessel + Portuguese
dory vessel + St. Pierre and Miguelon small boats.
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The landings were divided into the various inshore gear groups from
information contained in a manuscript series of the St. John's Bielogical
Statiocn on Breakdown of Cod Catch by Type of Gear In the Newfoundland Tnshore
Fighery. In each of these gear groups the Canada (Nfld.) inshore age-
compositions were used to estimate the numbers landed at emch sge and theae
were cambined with otter trewl numbers to provide estimates of total number
landed from the stock in each year (Pig. 2).

No estimate of M is avseilable for this stock at present but caleunlations
for Subarea 1 cod and for Division 2J cod indicate that M is likely tc be in
the range of 0.15 to 0.20. An estimete of 0.2 was therefore u.%ed for this VPA
end & few trial caleulaticns indicated that K = 0,7 end E(1-e™2) = 0.343 were
probebly elese to the actusl values.

Results

Fishing mortality

Table 1 shows estimates of numbers of cod caught per year and age-
group during 1959-7C. Table 2 shows fishing mortality estimates (F) for ages
3-11 calculated from the figures in Table 1.

Fishing mortelity estimetes (F)} for ages 3-11 fluctuated only moderately
between 0,3 and 0.b during 1959-68 except for 1966 when the estimate of F was
unusually high especieily for cod older than 6 years [Table 2), There is some
reason to doubt the validity of the estimates for this year since neither the
effort nor the catch increased significantly. The cod in this arss are fully
recruited ot T years of ege with very few 3J-year-olds being taken, the 50%
recruitment age being epproximately L.5 years.

Stock size

Numbers present in the stock at the beginning of the year {Table 3
end Fig. 3] indicated that the total atock size of fish 3 years old and
older Gecreased from sbout 200 miliion 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 &+ fish have declined fairly
atg;dily fro 3% millien in 1959 to 1k million in 1967 and 17 million in
1968,

Yield per recruit

Yield per recruit calculations incorporating the partial recruitment
estimates shown in Teble 2 produced a curve slmost identical to thaet presented
by Pinhorn and Wells (1970) (Fig. U). The point of maximum susteined yield
per recrult wes at an Flevel of 0.3. The level of F for fully recruited sge-
groups preveiling in the 1960's was botween 0.3 and .55 and thus was beyond
this level of maximum sustained yleld per recruit, being in the range of
90-100% of the meximm (Fig. 4). The general conclusion therefore is the
same as fram the previous catch/effort assessment that further increases in
fishing effort on this atock will not result in long-term incresses 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 may result
in &n increased cetek per unit of effort.
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Table 3. HNumber of cod present in the stock at the beginning of the year (x2075y,
ICHAF Diwision 3Ps, 1239-68
N " 1956 1960 1961 1962 1963 1964 1965 1966 1967 1968
3 e (50) 50 L7 36 TL ar 105 108 &l
b 10k u7 bt Lo 37 EV 56 68 79 81
5 36 73 35 3 26 21 22 37 a3 51
6 2l 23 I 19 20 15 17 13 19 2h
T 17 13 13 18 11 n 8 11 T 10
8 [ 9 8 7 g T 6 3 L 3
9 4 L 5 2 L S i 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 - - - - - - -
1h - - 1 - - - - - - -
o 254 224 203 168 1k 172 2oL 2W4 263 237
k23 198 17 153 121 109 101 11T 139 155 173
3-6 220 193 171 o 119 1k 182 223 2k 220
843 l 1018 l
+21%
&+ 34 1 32 28 26 28 2z 21 1k 17
l 151 l I 102 J
~32% J
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Length and age distributions of otter trawl catches
used in 3Ps cod asseasment, 1959-70.
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Fig. 2. Total mmbers of cod caught per year and age-
group by all gears, ICNAF Div. 3Pa, 1959-70.

123

75

50
25

75

25

s}

5=

NUMBERS OF FISH (xi0~S}
o

T.'lr

50

™

50
25

6

1958

1960

7

Zbilll

1966

g

0 0+3 4 3% 6 T 8 % 0 10+

AGE (YEARS)

Fig. 3, Numbers of cod per age—group present in the stock at the
beginning of the year, ICNAF Diy. 3Ps, 1959-68.
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Fig. 4. Yield-per-recruit curves for ICNAF Div, 3Ps cod incor-

porating partial recrultment estimates.
levels of F in various years.

level of maximum sustained yield per recruit.
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