INTERNATIONAL COMMISSION FOR

by Maric Ruivo

The present paper is a preliminary summary of observations car-
ried out oo the ¢od In the campalgn of 1956 in the Labrador waters
(Bubarea 2).

1. Materisl and Methods

2] samples, to a total of about 2,300 individuals, were studied.
The samples were collected on board a trawler operating in Subdivision 27
(Fig.l) in various periods between August and November 1956.

The mean size of the meshes in the codend used was around 117 mm.
The samples contained hardly any fish destined for landing, after the dia-
carding into the sea of those individuals which were of no commercial ip-
terest (below around 35-40 em.).

In Tahle I (Fig.l) the position where the samples were taken is
shown. To make the study easier some samples wers grouped in accordance
with place and date of capture, covering as far as possible periods of
15 days (Table 2).

The methods followed for the study of this material are the
same as those indicated in the paper on observations carried out in
Subarea 1 (vlde Document No.llk).

2. Age Composition

From the samples (Tables 3-7, Fig.l), with the exception of
sanyle B (= L3), 1t is seen that the age groups IX (1947), X (1946) and
XI (19%5) are predominating in the proportions of 6~19%, 13-18% and
12-20% respectively. The age group VIII is a 1little higher than 10%,
reaching around 17% in the sample group E. The age group XII represents
7-10#. The groups below VI and over XII are far more scarce or almost
non-existent.

The sample L3, although including only a small number of indi-
viduals, merits a special reference on account of its geographical
position as well as its characteristic features. The sample is the most
northern of all those collected within the limit of Subdivisions 2H-2J,
The age group most common in this sample is the age group ¥ (24%), group
VI (208) follows and then group X (15%). The age groups VII, VIII and
IX are Just belew 10%.

3. Sigze Compogition

The peak (30-36%) of the sizes (Tables 3-8, Fig.l) is in the
majority of the samples in the size group 57 Ccl.; thersupon follows the:
62 cm. group (28%) in the sample groups A and C. In the remaining sam-
ples,; the size group most common is that of 52 cm.y with 22-26%. These
values correspond to the predominance of age groups IX, X and XI and in
some cases age group VIII,

In sample L3 (Fig.1B), which was already singled out as of
special interest by its composition of age groups, the peak is found in
the size group %2 cm. (39%) corresponding to the age groups V and VI.
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In the Tables 3-7 the mean sizes are summarized by age groups.
These figures are based on the calculation of the mean growth of males
and females (Table 9) and the mean annual growth of the various age
groups (Fig.2). The growth of the males 1s just a little less than that
of the females, the divergence of the growth curves being particularl{
¢lear from the sixth year. This difference in growth is surely in rela-
tion with the displacing of the ages of first maturity, this being
reached more early in the males than in the females as will be shown in
ttem 7.

It should, however, be noted that the individuals of sample [,3
show a smaller growth compared to those of the other samples, which
could be in relation with the fact that this sample comes from one of
the most northern regions (limit between Subdivision 2J and 2H).

5. Bex Batle

From a consideration of the samples investigated (Tables 3-8),
a more or less pronounced predominance of females (53-55%) appears, es-
peclally in sample groups F (66%) and H (59%). —

Sample L3, contrary to all the remaining, shows a clear pre-
dominance of males (68%),

6. g8tage of Maturity

It appears from the samples (Table 10, Fig.3, Age-groups VIII,
X and XI) that in August the majority of the males (89%) are in the de-
veloping stage or in the resting stage (10%)., Of the females, 62% are
in the after-spawning stage, the remaining females being in the resting
stage (38%).

In October=November, the percentage of males in the after-
spawning stage is insignificant. Nearly all specimens were in the de-
veloplng stage and a small number only in the resting stage. 1In the
females, a decrease in the number in the after-spawning stage, which
falls from 37% to 3%, is found. The numbers in the resting stage alse ~
decreasesy from 42 to 23%. The developing stages are dominating
towards the end of November.

7. Age at Firgt Maturity
The age at first maturity was determined from the first Spawn-

ing ring in the otoliths. The number and percentage of first spawners
within the various age groups appear from Table 11 and Fig.k.

A1l the cases in which it was not possible to determine with
aceuracy the first spawning rlug or to verify clearly its existence
are lncluded in the "doubtful" category.

Generally, first maturity is achieved between the 6th and the
10th year of age, rarely at the age group XI.

The majority of the males reach first maturity in the 7th

yeary the majority of the females in the 8th year, _
i

The observations on age groups VII and VIIT deserve to be
discussed separately owing to the difficuity in the interpretation of
the first spawning ring among the rings under formation. In effect,
these rings which are formed in the proximity of the edge of the oto-
1ith never show the structure typical for the spawning rings. Further,
the absence of other more external rings, which could serve for com-
parison, makes it difficult to interpret these rings clearly.
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Thus in the age group VII the majority of individuals were con-
sidered as immature on the basis of the reading and interpretation of the
rings in the otoliths. In a aumber of cases, howsvery this does not
agree with the microscopical observations on the gonads nor in a more
general way with the scheme of the maturity observed in age groups more
advanced (first maturity in the majority of cases found 1in the 7th and
the 8th year).

However, as these marginel rings did not suggest doubts as to
the observation {the doubts are as to interpretation), they were not
included in the category of the doubtful.

The same considerations are valid for the interpretation of the
results concerning age group VIII in which the determination of the first
maturity in the 7th year must bHe corract, the more so as the small number
of individuals with a spawning ring in the 8th year (marginal ring) could
‘be the resutt, first of ally of difficulties in interpretation.

8. gtudy of Welghts

Observations on welghts were carried out on a number of speci
- mens; the results obtained are summarized in Table iz,

As in the observations of the previous year, no significant
difference in the weights of males and femalas by silzes was observed,

55 The welghts by sizes are Just a 1little superior to those found
in 1955,

Ihe figures found for the wolghts of the testes and ovaries
are rather low, which confirms the observations on the stages of maturity;
after-spawning stages rare, predominance of resting stages or developing
stages.

The welghts of the livers and the intestines for various sizes
of fish are also shown.
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TABLE 1 - LIST OF FISi SAMPLES TAKIE BY PORTUGAL, 1956, IN SUBAREA 2

IIEIDICATEtBEIDH o‘mgv;mﬁbi'iﬁ'
IN FORT E
SPRCIES | MONTH |SUBDIV- OR w.or |HE 555 E}EH 3
ISION AT sEA | GEAR SPECTMENS “Hﬁé’-‘ E&E° g
EE 7 gg DR
1 Cod | 23.8 1 27{5P00'8] At Sea | Trewl 35 = [dx] oF x x
{58°50'w '
2 " 23.8 ZI(SSQSS'N 0] ] 2y x LS BT x <
(55°3ntw
3 " 1248 Jai{ss"17'F " n 41 x x| " x x
(57°48"W ]
4 " | 22,10 J23(53%45'N o n 100 x| [xx] " x x
(54%30"w ]
5 T 123,10 [27(53°30'% n n 100 x[x{xx] " x x
(54°30"W
6 hid 26.10 |22({53°28'R " " 160 x x=xj " x x
(54°39*w
i “ 27.10 [23(53°21'W " [ 100 x x|[x] ¥ x x
1 (53°39'w : ]
8 " 28.10 |23({53%2'y " " 200 x| |x
{55%0'W ‘
9 * 18,11 [ar(ss%s'y " " 50 x| Txfx| ® x x
{5u92gy
10 " lo. |ar(s3%s'y n " 75 x| {dx] * x x
(54005 Ty
11 *  110.11 J2J(53%0'y n " 300 x| [x
{55%03'W
12 i 13,11 |2r(53%6MN " n 75 x| |xfx] " x x
(54P15'w
13 *  |14.11 {23(53%5ty " H 75 x| [dxf " x x
{54%gtw
14 " 115,11 |23(53%35'R u " 100 x x| " x x
(54°401W
15 * 117,11 }27(53°%38's u " 30 x| lxlx
(54%a'W
16 ® 118,01 [27(53%3'F " n 100 x| | = " x x
(5u%40'W
17 " 20.11 [27({53%n'N n " h x xjx| ® x x
{5u°50'w
| 18 " [2.11 {23(53%3'y " " 100 x| |xlx| » x =
(5420
19 * | 24.11 }23(53°%35'8 " " 100 x| [xf=x] » x x
(540w
20 " 26.11 |2J(53%4'y " " 100 x| Ix[x] x x
(54055 w
21 " 27.11 |27(53%7'N " n 100 x x| " x x
{5u%y5"w
TABLE 2 - FLAR OF 1[5 GROUPING OF THE SAMPLES, LARHAIOR 1956
oup of Sub-
ples Semplas Div. Tate
A L 1-2 2J 23.8.56
B L3 " 24.8.56
c L 4-5-6-7 H 22-27.10.56
D L 9-10-13-14-16 u B-18.11.56
B L 17-18-1%.20 21 " 20.27.11.56
¥ L8 " 28.10.56
G L 11 " 10.11.56
H ___Lgas ) " 17.11.56
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TABLE 3 - AGE AND LENGTH DISTRIBUTION (MEANS) OF TWO SAMPLES FROM THE HAMILTON BANK !TMLEFE

A = L1, 23.8.1956, 53°C0'H, 54050'w; L2, 23.8.1956, S3955'N, 55°30'W.

TABLE 4 - AGE AND LENGTH DISTRIHUTION MEANS) OF OFE SAMPLE, Hw

_—67_—1_‘

B = L3, 24. -195 » 55‘17'!, 57648"”‘

Your— 3 3 o Iy
Claan Age o om. [ cm. Total o am.
1952 - - - - - - - -
5 v 100.0 44.0 - - 2 1.7 &y O
1950 'z 62.5 47.6 37.5 50.3 8 6.7 49,0
4g VII 71.4 49.4 28.6 55.0 7 5.9 52.2
48 VIII 35.7 56.8 64,3 56.8 14 11.8 56.8
47 Ix 40.0 54.3 €0.0 58.4 20 19.0 56.4
46 X 31.3 56.6 68.7 59.2 1£ 13.4 57.9
1945 X 54,2 58.4 45,8 52.1 24 20.2 60.3
44 XII 50.0 9.5 50.0 50.8 12 10.1 60.2
43 ITI 43,0 67.0 60.0 65.6 5 y,2 66.3
42 v 60.0 65.3 40.0 55.0 5 4,2 65.2
4l w 66.6 64,5 3.4 59.0 3 2.5 61.8
940 xvi - - 100.0 62.0 1 0.9 $2.0
XviI - - 100.C 71.0 2 1.7 71.0
Mean in sample 47.1% 52.9% obs.119

OF HAMILTON INLET BANK {TRAWLER):

DABLE 5 - AGE AND LENGYH DISTRIBUTION (MEANS) OF FOUR SAMPLIC

Class _Age % cm. % em. Total % om, |
1952 v 100.0 §2.0 - - 1 2.4 42.0
51 v 4.6 41.5 60.0 4l.h 10 24 4 41 .4
1 950 vi 50.0 44.8 50.0 44,0 8 19,5 hy 4
49 VII 75.0 u4.6 25.0 49,0 4 9.8 u6.8
48 VIII 75.0 48.6 25.0 54.0 y 3.8 52.3)
uy X 66.6 51.5 33.4 $1.0 3 7.3 51,3
45 X 100.0 52.6 - - é 14,6 52.6
Lous XI 100.0 5.5 - - 2 4.8 51.5
Ly XII 100.0 51.3 - - 3 7.3 51.3
Mean in smmple 68.1% _N.7% obs, 41

FHOM THE (LAMILTON BANK (TRAWLIR):

C = Ly, 22,10.1956, 53°45'H, 54°30'W; LS, 23.10.19%%, 53°30'N, S4°30'w;
16, 26.10.1956, 53°28'N, 54°30'W; 17, 27.10.19:6, 53°21'N, 53°39'w,

A9

i onr— a'd 1% . a7 £¥
Clage Age a9, omy kA [~ ;8 Tatal 2 =%
1952 iy 100.0 440 - - 1 0.3 44,0
51 v 33.3 43.0 66.7 44.8 [ 1.5 43.9
1950 VI 64.3 51.4 35.7 50.4 14 1.5 50.9
49 VII 41.7 52.7 58.3 53.2 36 9.1 53.0
48 VIII 45.0 55.7 55.0 57.2 %9 12.3 55.5]
47 X 39.2 55.8 60.8 59.3 T 18.6 57.5
46 X 47.1 58.3 52.9 61.1 68 17.1 59.7
Lous X1 §2.2 59.4 4.8 61.9 67 16.8 60.7| -
45 XII 43.2 81.0 56.8 63.5 37 9.2 62.3
43 XITI 28.6 61.5 71.4 46.3 14 3.5 63.9
42 IV | 49.4 62.7 50.6 66.8 19 4.8 é4.8
41 XV 20,0 66.0 80.0 68.8 5 1.3 67.4
Louo VI 47.4 65.0 52.6 75.5 3 0.8 70.3]
39 XVII 66.7 66.5 33.3 79:0 3 0.8 72.8
38 - _ _ - - - _ -
a7 - - - - - - - -
6 XX -~ - 100.3 4.0 2 0.6 81.0
Meon- in sample us, 7% 55,34 obs . 398



-9-

TAHLE 6 - AGE AND LERKGTH DISTRIBUTION (MEANS) UF SIX HAMPLES FHOM THE HAMILTON BAMK (TRAWLER):
D = L9, B.11.1956, 55°05'N, 54°29'W; L10, 9.11.1956, 53°:T'N, 54°55'W; L12, 12.11.19%,
53%46'N, S4°15'W; L13, 14.11.1956, 53°u5'N, 54¥29'W; L14, 15.11.1956, 53°36'E,
559 wo'w; 116, 18.11.1956, 53°43'N, 54°40'W.

. & 24 o+ ¥
Clans Azo 7 om, % cm, Total A om.|
1952 Iv 50.0 41.0 50.0 43.0 2 0.4 42.0
51 v 52,2 4y, 2 47.8 44.0 23 4.9 4y, 2|
1950 VI 61.2 47.0 38.8 49.8 ug 10.4 43.4
49 VIl 54.0 51.0 46,0 51.6 50 10.6 51.3
48 VIII 44,9 53.4 §5.1 55.7 49 10.4 54.6
47 X 46.7 55.5 53.3 55.6 92 13.5 55.6
46 X 4C.5 56.9 59.5 59.2 Bu 17.8 58.1
D945 X 52.6 60,6 47,4 60.5 57 12.1 60, 5]
44 IIr 6.1 60.0 £3.9 63.9 % 7.6 62.2
43 X111 25.0 60.5 75.0 £9.8 16 3.4 65.2
42 v 37.5 62.3 62.5 70.2 8 1.7 66.3
1 X 50.0 77.6 50.0 ! 66.0 6 1.3 72.1
Mean in sample HT.0% 53.0% _obs.u72

[ABLE 7 - AGE AND LEMGTH DISTRIBUTION (MEANS) OF FIVE UAMPLES FHOM THE UAMILION BANK (TRAWLER):
= 117, 20.11.1956, 53°40'N, 54°50'W; L1B, 21.11.1956, 53°53'N, S4°20'w; L19, 24.11.1956,
53°35'F, 5¥°30"w; L20, 26.11.19%6, 53%u'N, SuCR'W; L2l, 27.11.1956, S3°47'N, 54°45'W.

eax— 7 ¥ Petd +
m o om, 4 am Total % cm. |
952 v 100.0 41.0 - - 1 G.2 41.0
51 v 66.6 43.0 33.4 43.0 3 0.6 %3.0)
k950 VI 0.6 46.8 9.4 47.8 3 7.0 47.3
49 VI 39.3" 51.9 60,7 52,0 61 13.0 52.0)
48 VIII 22.4 53.4 77.6 55.4 83 17.6 Sy
.47 ix §3.2 56.2 46.8 58.6 79 16.8 57.4
46 X 4y 7 56.8 55.3 59, 76 16.1 58, 3]
L345 ua 44,1 57.9 559 59.9 68 14.4 58.9
[ 11 41,9 58.9 58.1 61.8 43 9.1 60.4
43 XIiI £0.0 61.5 4.0 65.0 10 2.1 63.3
42 av 57.0 | 60.3 43.0 67.7 7 1.5 64.0
1 v 33.4 7.0 £6.6 67.0 3 0.6 69.0)
1940 IvI 100.0 66.0 - - 1 0.2 66.0
39 VIT | 100.0 70.0 - - 1 0.2 70.G
38 XVII - - 100.0 79.5 2 0.4 79.5)

s 46.9% 53.1% lobs . 471

TAELE 8 -~ COD. LABRATOR (J). SIZE DISTRIBUTION AND SEX DISTRIBUTION OF THREE SAMPLES FROM THE
HAMILTOR BANK
F = 18, 28.10.,1956, 53°42'B, 55°00'W;
G = L1, 10.11.1956, 53°50'N, 55°D3'W;
H» 115, 17.11.1956, 53°38'N, 54°40'W,

18 L1} L1
o, Obs . {dsv) Obs.{day) Obs. (day) Obs . {night)
42 - 4.0 2.8 1.0
57 4.5 12.0 8.5 12.0
52 18.G 30.5 26.C 28.5
Y 29.5 37.G 34.0 3.0
62 0.0 9.5 16.0 1y4.5
67 iz.s 4.5 §.5 9.0
72 3.0 2.0 3.5 3.5
77 - 05 - 0.5
8z 0.5 - - -
87 0.5 - - -
| 92 0.5 - S I
T 100.0 100.0 [ 100.0 . 100.¢
i T— S P
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sar— Fd %% i ?$ Ysariy

Class | Are oM. e, am.(1955) | om.{1996) Growhh|
L9852 i 42.0 43.0 3z.5 42.8 9.8
51 v 43.6 43,9 38.9 43.8 4.9
h950 VI 48.2 49.6 44,0 48.3 4.9
49 | VI 51.3 53.0 47.1 52.1 5.0
48 | VIII 54.8 56.3 51.0 55.6 4.6
y7 | IX 55.4 58.0 52.8 56.7 3.9
46 b4 57.2 59.8 54.7 58.5 1.8
Lgus | XTI 59.1 61.1 §5.3 60.1 4.8
4y | XIX 59.9 62.5 57.0 61,3 .3

COD. LAERATOE (). AUG, AND NOV. 1956.

T o)

OBSERVATION OF THE GONATS (S'AND ¥)

_STAGES OF MATURITY DETERMINED BY MICROSCOPIG

A B C ‘ D B
23.8.1956 24.8.1956 22-27.10.1956 | 8-18.11.1956 20-27.11.1956
(119) (41) (400) {u75) {u75)
a4 ¢ aa 2% & 2% Eisy $F g ?iv
;.3 % 3 % % 2 % % %
10.7 38.1 i7.9 | 100.0 2.3 52,7 8.8 32.2 3.6 23.2
89.3 - 82.1 - 95.6 20.0 90.8 54.9 96.4 73.3
- 61.9 - - 2.2 7.3 0.4 12.9 = 3.5
5 100.0 | 100.0 | 100.0 | 1G0.0 | 100.0 | 100.0 | 100.0| 100.0 100.0 | 100.C
Ko, 55 1 63 28 13 180 220 227 248 220 255
TABLE 11 - 0OD, LAFERATOR (2F) AGE AT FIRST MATURITY OF MALES AND FEMALES OF MOST ABUNDANT AGE
GROUPS (VII-XV) IN SAMPLES FHOM AUG. TO NOV, 1G56. © - IMMATUKE; 7 - DOUBTFIL
. Age at First Spmaing JY' Age at First Spawning £ F
::T: v Loy dvimnlox | % e g lriviviyvil (vt | X [ xITxxlT &7 7, T
=ile, [ - - 3 - - - |-168 3 -] 3 - - | ~f=~|7] 4
g I D Y P O P S T e B W S O e N - Y I s
HiFo. | 1 7 38 5 - - |-|28 9 -2 37 8 - ~ |- | 54 7
=!!1. 1.1) Bpolesz2] 5721 o - {= 31,8 110.2 88-1.9 .3 7.4l -] - |- |49.9: 6.5 10§
Ao, | - 6| 57 | 45 y -1 7 9 -l4 | 48 | 59 | 11 -1-1 71
H $ | -1 97|45 l3g3 ] 32 - |.]5:6 7. iz?_-zqs Ww.3 14278 2.9 - [ - j5.0] 7.9 268
wfio. | 1 6| 32 [ 51 7 - |- 5 |-t | 7P| 16)] - |-1 813 139
% 10.9j 5.uf28.8|u5.9] 6.3] - J-|8.1] 4.5 -16.7| 17.3| 55.4 [11.5| - | - | 5.8] 9.4
No. | - [:} w4 | 28 20 5 [- 3 Taol-] 2 31 43 14 K |1 T |11 107
Hl¢ | - 7.3/ %0.0 125.5 18.2] #.5|- 1.8 | 2.7[ [-1.8] 29.0]%0.213.1] 3.7)0.9] 0.9l10.3
N O 2 18 22 7 11 [ 65~ iz 34 17 3 [ = 1 3 79
[Rl% | - | 3.1]27.733.6 |10.8]16.9|- [1.5 | 6.21 °|-l6.7] 16.0! u5.3[ 22.7| w.0| - | 1.3{ o0
Hife. | - - & € 3 17— - - 18l-] - & | 12 6| 111 - 3 29
Hx |- - | 37.5]37.518.8] &.3]- - ~| - 207|414 |20.7] 3.4{3.4] - |10.3
Eﬂo. - 7 7 1 1 1 |- 1 [gl-T- 9 [ 2 2| - -1 P~
2 | - }38.8]38.8| 5.6] 5.6] 5.6 5.6 - — | 5.0 30.0| 10.0l10.0| - - | 5.0
Mo, | — - | & m - - - —1= ) [ S O S N S
ﬁLz = =1 50.0!%0.0 - =1 - 8 -l -120.0!é0,0][10.010.0] - -] = ¥

TABLE 12 . COD. LABLADOM. DATA QN VARIOUS WEIGHTS BY Si7E CLASSES. SAMPLE LS, 23.10.1956
—

s L3
Total T Dotal
Cm. |¥o.Obs. | weirht | Liver | Goneds | Guts | No.Obs. Weight | Liver | Gonads | Gute
47 3 1050 S0 37 | 143 1 1140 o 30 120
52 3 1375 100 4 192 g 1483 116 54 167
57 13 1826 158 73 247 26 1782 185 &7 223
62 18 2335 174 112 | 449 15 2308 218 90 281
[ 1 2500 210 80 290 6 | 2Boz 242 97 303

All



