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Continuation

Ubservations on the cod, Gadus ca.lariasg L., in Subarea 4 (Gulf
of S5t. Lawrence] during the fishing campaigns TU55,5H-

The evaluation of the benefits in Subarea 4 from the applica=-
tlon of the enforced trawl mesh regulatisns (4 1/2") has been one of
the main problems for consideratlion during the recent ICNAF meetings.
Data at hand suggest an advantage by increasing the mesh-size to § 1/2v
which would permit a gredter escapement of [ieh without sericus re-
actions on the landings.

A detalled study of this problem. 1in respect of haddock as well as
of cod, is, however, necessary.

For this purpose it was consider=- indispensable to eztablish
a basls for the work by compiling data trom the various countries
fishing in the area on the samplings f£r wn recent yeats, and to publish
such data as soon as possible, Therefcre s preliminary Portuguese
report on sampling for age- and size of the Subarea % cod in 1956/58
was presented to fhe meeting of the Groups of Advisers in Beoston, Dec.
1958 (ICNAF Sers No. 600, Meet.Doc.No.3, app VIII).

The present report, which alsc includes additional dwta (sewc
ratlo, stage of maturity), has, however, also a preliminar character;
1ts alms a first of all to provide data for a comparative study and
a critical conslderation of the resuits, especlally those from age-
readlng of otoliths. In effect, the ot ilths of the St. Lawrence cod
provide- great difficulties, which may lead to errors in interpretation,
owing to the existence of numerous rings of the polymorph type {(e.g.
double-rings and "false rings"). Thne distinctinn between the lst ring
and the nucleus often offers difficuitins,

The errors in Interpretation, mentinned above, wili unavolidably
react upon the evaluation of the age at first maturity. This evalua-
tlon 18 also made difficult by the fact that the spawning rings in
many cases are less clear than For Instance those in otoliths from
Greenland and Labrador.

1. Material and Methods.

Al]l samples studied arrive from fisheries with trawis with a
cod-end mesh-slze of approximately 117 mm. In 1956 the samples were
taken from the fish to be landed 1.e. after discard of undersized c¢od.
In 1957 and 1958 the samples were taken rom the catches before dis.
carding.

The methods followed for the study of the material and the data
are the same g5 those indicated In earlier reports (see Portuguese

L“,‘l-(‘UD/2

A2



Research Report, 1956, ICNAF, Annual Proceedings, vol. 7)

During the fishing campailgns tho ['~1/ wing numbers of samples
were collected:

1957 - 13 (1,600 n

1956 - 16 samples (2,000 1ndiv1duals%
1958 - 19 " (1,900 " 1

The position of the samples are shrwn 1 flgures 1-3. To fa-
cllitate the study of t?e samples these were grouped according te sub-
divisinns and months., L

Table showing grouping of samples

Group Sample-nos, Subdivisinn dates

Year 1956 A 1-3-4.5 LR 27-111/1-1TV

" B 6-7 Ly 3/l IV

" c 8 Ly 6.1V

" D 11-1e2-14%-15 L 17/21-1IV
Year 1957 A 3 4R 22-111

u B L 4T en-TTI

" C 5-6-8-9 Ly 29-111/5-1V

" D 11-12-13 LR 15-TV/17.IV
Year 1958 A 1-2 Ly 25/ ebTIT

" B 3-5-6-7 LR 27/31-111

" C 9-10-11-1¢-15-186 L 2/14- 1V

" D 14-17-18 L 11/20-1V

" E 19 Ly 28IV

The age determination, by means r.f otoliths, comprised the
following numbers: 1956 - 1,000 spec , 1357 - 1,600 =pec. and 1958
- 1,900 spec.

2. Age - Composition.
a. 1956 - campaign (Fig. 1).

In Subdivision 4B (March-April, Group A) the age-group VIII
predominated with 20%, followed by VI (17%), VII (17%) and IX (15%).

In Subdivision UR (April, Group B) age-group VI predominated
strongly with 49%; it was followed by VII (178), V (13%) and IV {12%4).

In Group € (also 4V, April) the age-distribution was different:
Age-group X-26%, VIII-18%, XII-14% and IX-11%.

In Subdivision 4T (April, Group D) the age-gr-ups VI and VII
predominates with 26 and 23%, followed by VIII and IX with 17%.

b. 1957 - campaign (Fig. 2).
In Subdivision 4R (March, Group A) the most prominent age=

1/ The report includes a large number of tables giving detailed data
on the samples. These tables are not lncluded here, as they will
be published in the ICNAF Sampling Yearbock. Exec. Secr,
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groups are VII -30%, IX - 22%, and VIII - 14%. Groups X and VI are
represented with ca. 10%.

In April (Group D) the same subdivision shows a different age-
composition with the V-Group predominating (27%), followed by VI-17
VITI-14% and IV-10%.

In Subdivision 4T (March Group B) age-group V 1s the richest
with 20%; 1t 1s followed by X-l?#, VII-17%, VIII-13%,VI and IX-10%.

In Subdivision L4V (March-April, Group C) the age-groups VII
(24%), VIII (20%) and V (12%) predominate.

¢. 1958 - campaign (Fig. 3).

In Subdivision 4R (March, Group B) the age-group VI predomlnates
with 19%; next comes VII-16%, VIIT and X-12%, and V-10%. In april,
however, (Group C) the age-group V is the most numerons {248),
followed by VI-23%, VII-i&%, and VIII-1O%.

In Subdivision 4T (April, Group D) age-group VI 1is represented
with 208, V and VIII each with 19%, and groups VII and IX each with
hardly 10%.

In Subdivision L4V (March-April, Groups A and E) the age-groups
V (15-228) and VI (20-28%) predominate, rollowed by VII-12 and 144, and
VIII- 13 and 20%.

d. Sugmary.

In Fig. 4 the age-compositions of the various sample groups are
summarized dy subdivisions. The figure only includes age-groups re-
presented by more than 10%.

3. Size-Composition.

The size-compositions for the sample groups are shown for each
of the three years to the right in Figures 1-3,

4. Growth (Figures 5,6 and 7).

A number of tables (not reproduced here) show data relating to
the growth of the Gulf of St. Lawrence cod (4B, 4T, and 4V) in 1958/58.
As this material has only been studied provisionally, an analysis by sub-
dilvisions has not been made; such an analysis, however, aught to be done
as the data at hand suggest that the stocks of Subdivisions 4V and 4T
are different in growth from those of Subdivision 4R,

As the samples from 1956 only reler to fish for landing (after
discard), the data for the younger age-groups, III and IV are misleading
due to the exclusion of the slower growing fish (discard).

”

This fact also explains some anomalies found for the growth of
the younger year-classes from the 1957 material.

Generally speaking, and In accordance with what have already
been noted, the growth-curves for 1956 and 1957 coincide fairly well
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but they differ from those of 19%8, which show a more rapld growth.
On the other hand, whilst the point of inflexion of the curves for
1956~57 1s at age 8 and 9, this point 15 in 1958 already at uge 5.

5. Stage of Maturity (Figures 8, 9 and 10)

The data fcr the years 1956, %7 and 58 coincide s. well
that theycemn be combined and analyized topether.,

Males. In March 20-34% were Ln the rTesting stage, and 65-
75% in the developing stage. Only very few (1) were spawning; in
the samples from 1957, only, 14% spawnins

In April still =many lndividuals {(36-494) were in the rest-
lng stage md the develoning stage (46-54%). The spawning stages are
now more frequent (2, 8, and 19%k very Tew were after-spawners (0.4¥%),

Females. In March the majority were in the developing stage
(+4-54%)or the resting stage (36-%7%); very few (1%) were 1u the spawn-
ing stage, some (1, 8, and 11%) were after-spawners, the higher values
corresponding to the samples from 1957 and 1953,

In April the resting stage predominated with 49-61%, and
the developing stage with 34-49%; spawners were only raraely observed
(2-3%), post-snawners accounted for ca &

€. Age at First Maturity (¥Flgures 11, 12 and 13).

First maturity was determinei by means of the spawnlng rings
In the otoliths. In the samples fron 1956/58 flrst maturity was Found
to be reached most commonly between ape 6 and %, more exceptionally
between ages 5 and 10. The majority reached 1lst maturity at age 7 or
y principally at age 7. No difference between males and females was

observed,

The comparative analysls of zges at first maturity within
the same year-classes for the years of observation (1956-53) reveals
conslderable differences. Such differences could result from errors
of interpretation of the spawning rings {including the age-determina-
tlon proper), or from the fact that the materlal used was a combina-
tlon of all samples from the Gulf of 5t. Lawrence where the Jdifferent
subdivisions are irregulariy representsd over the three years.

A further discussion of this problen 1s postponed until
further data are collected.

7. Welght data.

Data on total welght, welght of gonads, livers, and intes-
tines were collected from 435 individusls (1956-275, 1950-150).

Rather high values were observed for the gonads, which

confirms that the developlng stages are falrly advanced, ilndlicating
spawning in the near future.
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(light columns) of the various ages (5-10) spawning for the
first time. o-indicates no spawning mark.
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