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1] MEETING -~ J 1958
Rortuguese Research Regport, 1957

hy Mario Ruive and Glicinla Quartin

A. Observations of Cod, Gadug gallarjss L., in Subarea 1 ~ Greenland

1. at d met

A total of 38 samples of cod were collected, of which 28
were from trawlers and 10 from dory vessels; they comprise in all
4,500 individuals. The samples from dory vessels (Nos. 29° - 38°)
include only length measurements. For 21 of the 28 trawler samplesg
(Nos, 1° - 2B°) age determinations by means of otoliths were also
carried out,

The average mesh slze of the trawl codend used was around
117 mm, The hooks used by the dories were No., 14i.

The samples from trawls were taken just after capture, i.e.
before the culling of the catch., The dory vessel samples were taken
when the dorles brought thelr catches on board the dory vessels.

Measurements, age determinaticns and other data from the
samples will appear in tabular form in the 1957 Sampling Yearbook.

The 28 trawl samples were grouped as follows:

Sample groyp Sample Nos, Subdivision Date
A° 27 1F 24 June, 1957
B® 2,3,5,11,13,14 1E 11-31 May, 1957
ce 1,8,9,10,12 1D 9-26 May, 1957
D° 16)1%,28 1D 527 June, 1957
E° 28 1D 11 Oct., 1957
Fo 15,18,20,22,24 1c 416 June, 1957

The map, Fig. 1, shows the positions of the samples, To
the left in the figure is shown age distribution of the six sample
groups, to the right length dlstribution of the sample groups and of
some separate samples,

The methods for the working up of the material were the
same as used in previous years (cf. Portuguese Research Rsport for
1956, ICNAF Ann. Proc. Veol. 7).

2, e _compositic
a Trawlers 1st campaign (May-June, Fig. 1). The only sample
from Subdivision 1F (June, No. 27°) shows a predominance of age
group VII (34%); the IV, VI and VIII groups are represented by
around 15%; the V group with a little less (11%).

In 1E (May sample group B®) the age groups VII and X pre-
dominate with 37% and 21% respectively. The other age groups
are lower with around 10%. The IV group (2%) and the V group
(5%) are very scarce.

In 1D (May-June, sample groups C°® and D°) age groups IV
(25-27%), VII (20f) and X (18-20%) dominate. The V group is
repre;enied with 10-128. The other age groups are around or bee
low 5%,

In 1C éJune, sample group F°) the IV group (33%) and the
VII group (21%) are the most abundant. The V and the VI groups
are around 13%, the X group only 6%.
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Fig. 3. Cod, W. Greenland, 1957.
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Growth curves

for males snd females from Subdivisions

1C-F.

Fig. 1 and 2; opposite page, show samples from
the Portuguese trawl (1) and line (2) fishery

in Greenlsnd waters.

Ba

k) Trawlers 2nd cam-
patgn (Oet,, Fig. 1). One
sample from 1D and from
October (sample No. 28°)
thows predominance of the
IV group (34%) and the V
group (22%4), followed by
the VII group (17%) and
the VI group (12%). The
other age groups are
iower than 5% or negli-
gible,

symmary. In the spring
of 1957 the 1950 year-
class predominated in

the most southern region
(1F}; relatively rich
were the 1949, 1951 and
1953 year-classes, The
1947 year-class had near-
ly disappeared completely.

In 1E the 1950
year-class predominates,
and the 1947 year-class
is rather well represen-
ted. In 1D these year-
classes are also well
represented, but the 1953
year-class is more abun-
dant.

In 1C the 1953
Year-c¢lass is the most
abundant; i1t 1s followed
by the 1950 year-class.
The 1947 year-class is
rather scarce,

In autumn a
complete change in the
composition of the catch
appears for Subdivision
1D. The 1952 and 1953
year—classes are now
about to predominate. The
1950 year-class has about
the same percentage as in
the spring; the 1951 year-
:lass 1s a little more
abundant.

3. S4ize composition

A bimodal dis-
tribution appears gene-
rally in the samples from
trawlers (Fig. 1). The
peaks of the curves are in
the cm. groups 62~67 {(less
commen in group 72, sample
group D°), and in the cm.
groups 42-47, This cor-
responds to the predomi-
nanze of the age groups
VIT and X and IV and V,
respectively.
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Annual growth of the richer age
groups. Subdivisions 1C-F.
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Fig. 5. Cod, W. Greenland, 1957,

Percentage number of males and fe-
males of different stages of matu-
rity in different months, V {May)
to X (Oct.). Sample groups indi-
cated above (B°=E°)
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Fig. 1 also shows a com-
pariscen of day and night samples
from trawlings carried out in the
same reglion.,

Sawples 4 and 7° (1E)
and 21° (1C) differ from the bi-
modal trend. showing only one peak.
This suggests that during the night
generally smaller fish are caught.
Sample 197 does not show any diffe-
rence in size between day and night
catches. However., the data are not
sufficlent to perwit valid conclu-
sicns,

The size compositicn of
the catches from the line fishery
(Fig. 2) differs considerably from
that from the trawl fishery. The
length curves have cne, two or
more peaks, in the 62 and, more
common, in the 72, 77 and 82 cm.
ETOUPS.

L, Growth

Fig. 3 shows growth
curves for males and females for
the combined Subdivisiens 1C, 1D,
1E. and 1F.

The growth of the males
is slightly inferlor to that of
the females for the medium aged
and older fish; the crossing polint
of the curves is at age group VII,

Fig. 4 gives the yearly
growth for the more abundant age
groups (V=XT). The growth is much
the same as that observed in 1956.

5. Sex composition.

The samples on the whole
show a slight predominance of the
males; cnly groups A° and F° are
exceptions with 52-55% females,

A comparison of day and
night catches from the same place
indicates a slight predominance of
the males in night catches; only
sample No. 19° 19 an exceptilon.

In the day samples there is more
equality in numbers of the two
8eX38 .

6. Stage of Maturity (Fig. 5)

Males. In May-June the
majority are in the resting stage
N§w60% and the developing stage

(2+-40%). 5-8% are after spawners
and 1-2% are in full spawning. In
sapple 27" (iF), June, only males
in the resting stage (74%) or im
th= developing stage (26%) are ob-
gerved. In October all males are

N——s
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either in the resting stage (%59%)
or in the developing stage (41%).

Females. In May prac-
tiecally all females are in the
resting stage (45-558) or in the
after Spawning stage (44-54%).
Only in one gample group (B%) very
feow cases of the developing or
%ﬁawning stage are found (less

an 1§J.

In June all females are
e%ther resting (54-92§) or in the
@fter spawning stage (8-45%).

In October the situation
is about the same: resting - 73%,
after spawning ~ 26%.

7. First Maturity. (Fig. 6)
Based on the observation

of spawning rings, the first matu-
rity 1s observed %o occur between
the 6th and 10th year, most eom-
monly in the 8th year; however,
guite important numbers reach
1rst maturity in the 7th and 9th
years, ‘

The material at hand
does not show any significant dif-
ference between males and females
a3 to age at first maturity, which
is contrary to what was observed
in previous years {males maturing
earlier than females).

8. Helght
Data on weight {total,
liver, gonads, intestines) were

J collected from 200 individuals;

these data will be published in
the 1957 Sampling Yearbook,

Fig. 6. Cod, W, Greenland, 1957.
Percentage number of males (shaded
coiumns)} and females (white columns)
of the various ages (6-11) spawning
for the first time. € indicates no
spawning mark.
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B. Observations of Cod in Subarea 2 = Labrador

1. a me tho

dample grouyp Sample Nog. Subdivision Dates
A° 1,3,4,7,8,9 27 5231 Oct., 1957
B° Thitt 2H 2 Nov., 1987
c® 12,1%,16,19,20 2J 6-22 Nov., 1957
D° 22,23,25 27 24-30 Nov., 1957

The above 25 samples from trawlers, including around 11-,100
individusls, were studied. Age determinations were made for 15 of these
samples (1,500 individuals).

% Ac The mean mesh size
20 _ | ot the codend used by the
trawlers was 117 mm. The sam-
_ ~n[] ﬂ n |— nﬂ [ m pling included the cod as
) Bo caught, i.e. before culling.
401 ] Flg. 7a and b show

the position of the samples,

20k - the age composition and the
slze distribution of sample
nnnn”n”ﬂn”ﬂnﬁﬂ —| groups or separate samples,

C° The methods uged for

40} 1 the investigations are the same

88 those described in earlier

20“‘ 4 reports (Portuguese Research
Report, 1956; ICNAF Ann. Proc.
_nnﬂ””_””nnn___ Vol. 7). A1l data will appesr
. o| in tabular form in the 195?
40 D Sampling Yearbook.
2. Age compogition (Fig. 7a)
204 .y In Subdivision 2J,

October (sample group A°) the
P I ¢ gioug pi-edm;inatgg (.‘g’);

" it 13 followed by e and
Age H VWX XKL X XY XV %A XI groups (14%); the VIII, XII
and XIII groups are represented
with around 11%. The remaining
age groups are poor or nearly
non-extlstent.

In the beginning of
November (sample group C°) the
V1I and VIII groups predominate
(15%), followed by the IX, X
and XI groups (12-13%).

By the end of Novem-
ber (sample group D°) the VII
group 1s the richest (around
16%), followed by the V, VI and

% IX groups (around 12%). The
LABRADORY % .. VIII and X groups are represen-
ted with 10%.
1 I‘"?‘r/ﬂgi 3K In the more northern
L] o 50° Subdivision 2H, beginning of
60 55 November (samp:’le group Bg),the

predominating age groups are :
Fig. 7a. Cod, Labrador, 1957. Age dis- IX - 14#, VII, XII and XIII -
tribution by sample groups (above), 13%. The VIII group accounts
Positions of samplel%belw), for 10%. e

B7
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Fig. 9. Cod, Labrador, 1957.
Fig. 8. Cod, Labrador, 1957. Growth curves Percentage number of mzales
for males and females. and females of different
stages of maturity in the
months Ocotober (X) and Novem-
ber (XI). Sample groups in-
dicated above (&%-D°).

Summary. In the Labrador reglon no strongly predominating
year-classes appear; the 19%6-1950 yvear-classes sre those best repre-
gented.

3. g£ize distributlon (Fig. 7b)

The szmple groups A°-D° present a relatively uniform size
distribution with a peak in the 57 em. class, There is one exception,
with the peak falling in the 62 cm. class; 4in this sample age group X
predominates.

In Flg, 7b are also shown size distribution curves for sam-
ples taken by day, in the afternoon and by night. The results are too

irregular to permit any conclusions as to varlaticns in size distri-
bution over the 24 hours.

nnaounu/9
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"4, Growth

Based on the samples
growth curves for males and fe-
males from Subdivisions 2H and
=~ 2J are presented in Fig. 8. The
: . Erowth curves are rather similar
[ -t to those derived from the material
‘ i collected in the previous year
(1956).

T

T
HEER
w1

4l

20

- Tr= growth of the males
i 15 slightly infertior to that of
the females from about the elghth

n_‘ Year.

i A zonsiderable irregu-
larity is found as to the sex
J ratio. In the sample groups C°
and D° the percentage of males
l[] D! and femalw: is nearly the same.
< In sample group A® the females
predominate with 58%, and in B°
the males with 56%,

401
20

60
40
20

Sampies of cod caught at
different hours of the day and
, r{] night do not present any signifi-
11K - su——mt=; ¢ant variation in the proportion
AGE - 4 of males and females. In thelr
total these samples show a rather

! 5 PR marked predominance of the females
201 1 Ao 100 1 (55-65%).

= 6. QHtage of maturity (Fig. 9)

Mgles. In October-Novem-

< ber the large majority are in the

x|t - 64 developing stage (83-89%); a small
G 1 percentage (7-16%) are in the

F resting stage. Post-spawners are

| g e exceedingly rare (2-3%&

F Females. In October the
OF : 2. 47 majority are in the post-spawning

i e gq stage (52%). the remalnder in the

¥E 7 developing stage (25%) or the

- resting stage %23%)0 During Novem-
_j&__1d1 [f] ber the percentage of post-spawners
1 gradually decreases, By the end of
November 56% are in the developing
' z-11 stage (retarded stages) and 42% in
k- XIV?_ll the resting stage.

| _{] 7. Ape at first maturity (Fig. 10)

‘ 1 The spawnlng rings in the

otvliths indicate that first matu-~

rity is reached from the 6th to the
v 314 T 11th year. especially in the 7th and

XVg. 17 B8th years (most frequently in the

- 8th year).

40t
201

A . Thne samples did not show
P {( ]H é P any difference between males and
- - - : females rega:ding age at first

maturity.

Fig. 10. Cod, Labrador, 1957. Percestage mamber of

moles (shaded colums) and femles (white columa) of

the various ages (6-11) spmning for the first tims. @ /10
indicates no spmmiag mark. Treeene

B 10
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8. Welght
Observations on total welght, weight of liver, gonads and
intestines were collected from aroung 150 cod.

C. Observations on the Cod (Gadus callarias L.) in Subdivision 3K
(Belle Isle)

1. Material and methods

Four samples including 525 specimens were taken from trawlers.
Age readlngs by means of otecliths were carried out for three of these
samples ©

The mean size of the meshes in the codend used was 117 mm.
The samples comprise the cod as caught, without culling.

The samples are as follows:

No. 32° 26 - X = 57 3K Trawl 100 specimens age determination
No. 33° 27 -X - 57 3K Trawl 100 specimens age determination
No. 34 28 - X - 57 3K Trawl 225 specimens

No. 35° 7 - XI1~-57 3K Trawl 100 specimens age determination

For the study the four samples were combined in one sample
group. The same methods as used earlier were applied.

2. Age composition (Fig. 11)

In the samples 32°, 33° and 35° (October-December) the age
group X predominates with 23*, followed by XI (17%), IX and XII(around
12%). The VIII group includes 10%.,

AR
BELLE ~ISLE-3K e K
1957 &
MORNING e
—----- EVENING || T e
% . o 3L
- 323335 5
201 H i
0 HHHDD Hﬂmnﬂﬁ”hf, -
Age ViV X KL XV xvi X
9%
30|
20r
10}
0 L
10}
O 1 L i

em 35 40 45 50 55 60 65 70 75 &0 85 90 95 100

Fig. 11. Cod, Belle Isle area (3k), 1957. Age and length
distribution; position ¢f samples.
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Cod, Belle Isle area (3K), 1957,

Growth curves for males and females,
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Cod, Belle Isle area (3K), 1957.

Annual growth of the age groups V-XII.
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Thus the year-
classes 1947, 1946, 1948
and 1945 are predominating;
this is in agreement with
the results of the 1956
researches,

3. Size distribut
&gggull)

The size dlstri-
bution is rather regular.
The curves show only one
peak, in the 62-67 cn.,
groups, which corresponds
to the rich 1947 and the
relatively rich 1946 and
1948 year-classes.

4. Growtkh (Fig. 12-13)
Owing to the
scarce material the data
for the V and VI group
cannot be regarded as re-
presentative.

The growth of
the males 13 slightly smal-
ler than the growth of the
females from about the 7th
year and onwards,

It is to he
noted that within the same
age groups two types of

rowih occur. The slow
%Labrador) growth, and the
faster (Grand Bank) growth.

5. Sex ratio
A small predomi-

nance (53-57%) was observed
for the females in thres of
the samples, In the fourth
sample the two sexes were
equally represented,

6o e of
S_tax_o_m%' )

In October-Decem-
ber the majority of the
males are in the developing
stage (94%); the remainder
are in the resting stage.
0f the females 45% were in
the developing stage, 29%
in the resting stage and
25% were post-spawners.,

The flgures are given 1in
the table overleaf.

7o First maturity (Fig. 15)
From the reading

of the spawning zones in
the ovtollths 1t appears that

ﬂﬂ.‘ﬁ.o/lz
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66
X 3-12
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0 = 1
60+
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40r xgg—33
201
0 = I
60t
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20
0 1 L 1 1 ]
Age 6 7 8 9 100 7
Fig. 15. Cod, Belle Isle area (3K),
1957. Percentage numbers of males

(shaded columns

and females (white
columns) of the various ages (7-10)
sgawning for the first time.
dicates no spawning mark.

@ in-

the first maturity occurs between
ages 6 and 10, most commonly in
the 7th and B8th years,

The females mature a

1ittle later than the males, in
general only in the 8th year.

Stage of Maturity

e Nos
132 ¢ 168 ?
Restin 5.3% 29.2%
Dgwsreloging 9k, 0% 45,2%
Spawning - -
Post-spawning 0.8% 25.6%
% 37439-35
100 [ &
Bol- R
Evdl N
60194 RN
L ™~
40
20r W Resting
0L ESY Developing
00 Il Spownung
L y‘, B8 Post-spowning
80 r 3&..
60Tk
- R
“Or K
20 |- %
0L,
Month  X-X1I
Fig. 1k, Cod, Belle Isle area

(3K}, 1957. Percentage nimber of
males and females of different
stages of maturity in Oect.-Nov,
Sample Nos, indicated above,
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