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GROWTH OF THE COD IN SUBAREA 1

By Erik M. Poulsen
1. Material

The research reports received from Denmark, Iceland, Norway,
and Portugal for 1952-55 give in most cases the mean lengths of the
various age-groups.

As length-age has not been reported individually a full compi-
lation of the material cannot be made. The averages for year, subdlvi-
sion, etc, are calculated from the reported mean length. This results
in equal welght being given to all samples regardless of the number of
specimens in the sample. However, all mean lengths based on numbers
smaller than 20 are disregarded., When several samples have been Pepor-
ted from the same fishery they are treated as one. Samples from the
f jords are not considered.

Table 1 (attached) gives the separate mean lengths used in the
compilation for the various age-groups (year-classes) in the years 1952-
55, and the calculated averages for the separate subdivisions,

2. Growth of the whole stock of the Subarea

Table 2 shows, based on the dataz in Table 1, for all years and
the whole Subarea 1 the mean length for each age-group (disregarding
year-classes) for samples by each of the four reporting countries and
for all four together. The mean lengths of age-groups from the samples
of the separate countries agree fairly closely with one another. The
small variation found may well be ascribed to selection by gear or
through discarding. The good agreement between the countries means that
the otoliths are interpreted by the scientists concerned in the same
manner; a fact which ensures the reliability of the data reported,

TABLE 2
Mean length incm.of age-groups (disregarding year-classes)
for the whole of Subarea 1 and for the years 1952-55 in
samples by the separate countries (based on Table 1):
Age-Group v vV _VI VIIVITT IX X XTI XIT XT11
Denmark 4 54 60 67 71 75 77 78 80 80
Iceland W 55 61 70 M 76 78 78
Norway 60 67 70 72 76 78 8o 80
Portugal 55 61 67 70 73 78 Bo 80 81
All countries L5.0 5%.7 60.5 67.8 71.3 4.0 77.3 78.5 80,0 B0.3 v
Apge-Group XIV XV __XVI XVII XVIII
Denmark
Iceland
Norway 84 89
Portugal 91 90 91 96

All countries 1.0 90.0 87.5 96.0 8G.C
Figure 1 glves, based on the figures in Table 2, a growth
curve for the W. Greenland cod; in the figure are included data from
the Danish samples in coastal waters of the I, II and III groups,
The flgure thus comprises the age-groups I-XVIII, and the period 1952-55,
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It is apparent
from the figure that up to
age-group X-XI a fairly
smooth growth curve can be
drawn through the calcula-
ted averages (black dots).
Up to age VI-VII the curve
is rather steep, thereafter
it gradually flattens; this
decrease in growth rate is
no doubt due to the matur-
ing of the cod. After age-
group XI the observed means
no longer fall close to the
smoothed curve "a" or its
continnation "b". Groups
XI-XIII fall below, groups
XIV, X¥ and XVII far aboze
it. The stipled curve a
is based on age-groups Xl
IITI and an assumed steady
decrease in growth rate; it
is however apparent that
that curve would never
reach the high averages for
the older age-groups XIV-
XVIII. The curve "h'" ig
drawn with equal regard to
the low means for age-
groups XI-XIIT and the high
means for groups XIV-XVIII.
A continued eurve with due
regard separately to age-
groups XI-XIIT and XIV-
XVIII is the curve "c"
showing a rise in growth

rate between ages XIIT-XVIII.
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Fig. 1. Cod. Subares 1. Growth curve from samples by
Denmark, Iceland, Horway and Portugel. w-al amoothed
curve; b contimuation of this curve diaregarding the
observed means for Groups XIV-XVIIL;b curve based on
these means.

The possibllities indicated by this

latter curve shall be discussed later, and the curve a-b is regarded
as the growth curve for the W. Greenland cod,

The following table gives (based on the smoothed growth
curve) the length growth of the Greenland cod in its first 18 Fears.
The weight growth glven In the same table is calculated from indivi-
dual length-weight data included in Norwegian reports on conversion
factor experiments in the years 1953~55. This material covers the
age-groups VI to XIIY; the weights for the younger age-groups are

estimated, by means of lo

Mean ear
length length increase welght welight increase

Age-Group

o in em. in em
1 12 12
Iz 2y 11
I11 35 10
Iy 5 g
v 5

vi 62 6
VII 68 Y
VIII 72 3
IX 7 3
X 7 2
XI 8¢ 2
XII £2 2
XITI 84 2
XIv 85 2
Xv £8 2
VI Q0 2
XVIT 2 1

. XVIIX 93

fer, from the data for groups VI-XIII,
y Mean Yearly

in grams in grams in E

o 2 o<
100 28 137 480
Le 165 285 173
29 450 L50 100
20 900 550 60
15 1450 0 38
10 2000 600 30

6 2600 400 15

L 3000 400 13

L 3400 300 g

3 200 300

3 000 200 5

2 L4200 100 2

2 4300

2

2

2

1
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Pig. 2. Yeurly increase of length (cm.) Fig. 3. Growth curves for rich snd poor
and weight (gr.), age-group O-XII, yeazr-classes (Table 3).

The figures for length and weight refer to the summer follow-
ing the spring in which the age-group stated was reached; the yearly
increases of length and welght to the year preceding that summer.

Figure 2 shows yearly length and weight increase. Length {n-
crease 1s strongest Iin the first two years' of 1ife (12 em.); thereafter
it decreases with ca. one cm. a year up to the eighthyear of 1life, when
the decrease gets stronger (maturity). From age-group XI the length in-
crease 1s small, 2 - 1 ¢m, a year. The yearly increase in weight rises
up to the seventh year of 1ife, when it reaches 600 grams; from that
year on it drops gradually, being only 100 grams in the 13th year.

3. Growth and and density of stock

It 1s a feature of the W. Greenland cod that the atrength of
the year-classes varies greatly, a feature probably due to the W. Green-
land cod living under extreme conditions, Very rich year-classes make
their appearance in some years, very poor year-classes in others. Rich
year-classes were produced in 1934, 1936, 1942, 1945, 1947 and 1950. In
order to study whether the rich year-classes grow more slowly than the
poor year~classes, the mean growth of rich and poor year-classes have
been compared (Table 3, Figure 3). It appears from Figure 3 that for
age-groups IV-XIII (the age~groups for which the largest material is
available) there is 1ittle dffference in growth between rich and poor
year-classes. It 1s understandable that no such difference should ocecur.,
On the Greenland banks cod of a conslderable number of age-groups llive
together feeding on the same stock of food animals, and thus the indivi-
duals of a poor year-class comgete for food not only with the few indivi-
duals of their own year-class but also with the many individuals of close-
ly preceding or following rich year-classes.

To study possible variations in growth rate in connection with
food competition one must in a case like this, study the growth rate of
the whole population in an area over s number of years compared with the
stock density variations in that areas in the same perlod of years. Based
on the mean lengths of the various -age-groups for the summer of the years
1952, 53, 54, and 55 (all countries, whole Subarea 1), the following
table is counpiled, showing the differences in the mean size of the sepa-
rate age-groups from the summer of one y-ar to that of the following, and
the averages of these differences for those age-groups (V-VI and IX-X)
for which observations of mean lengths for all four years are available:
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Difference in cm. from one year to another: -~ ~ .

Age-Group 1952 to 1953 to 1954 to

V-V 10 9
v-vI ) 6 10
Vi-VII 5 L 6
VII-VIII 2 3 5
VIII-IX 2 2 L
IX-X 5 1 a
X-XI 3
X1-X11 o
M. V-VI to IX-X 4.0 cm. 3.2 cm, 5.4 cm.

The difference found varies considerably, and regarding
this difference as growth, the growth for the period summer 1954 to
summer 1955 was 70% higher than that from 1953 to 195%; the growth
for the perlod 1952-53 is intermediary. Whereas 1ittle difference
in growth between rich and poor year-clgsses can be found the difw-
ference in growth between years can be considersble.

TABLE 3
Mean length at various ages of rich and PoOr year-classes.
(From the material in Table 1)
AGE-GROGP

YRAR-CLASS W ¥ VI VIIVIII Ix X XI XIIXIIIXIV XV XVI XVII XVIII
1950 4 55

H 1w 5 60 & 70

3 195 A I I LT
1942 77 8% B B
1936 84 .
193y 89
MBAR 46.0 54.5 60.0 67.0 71.0 7%.0 77.0 80.C 80.0 BL.0 84.0 89.0
1951 L1
1949 53 63
148 8 54 60 &6

L 1ou6 62 6 0 ™

s 19%4 ™ % 77 8
I3 73 78 82
1941 : 8 91
1940 8 90
1939 80 91
1938 9

MEAY A4.5 53.5 61.7 66,5 72.0 74.3 77.5 80,5 81.5 80.0 91.0 90,0 91.0 9%.0

The reasons for this difference may be manifold, PFirst it
could be caused by a difference in the sampling itself. In fact such
a difference exists as far as a large number of Portugnese samples are
included in the 1955 averages, but none in those for 1954%. From the
Danish research vessel "Dana" a number of samples were taken by the
same gear In those two years and in 1953 (without any selection for
commerciasl pufposes), These samples glve the following growth from
one age-grodp to the next for the years 1953 to 195% and 1954 to 1955;
here cnl; the age-groups V-VI to VIII-IX are represented, the figures
for ail cruntries for these age~groups are zgiven for comparison:

Difference in cm. from one year to another:

Denmark Mean V-VI to VIII-IX
Age--Groups V-VI VI-VII VII-VIIT VIII-IX Denmark All countries
Year 1933 to 4 8 5 b L 5-% k.0
Year 195% to 55 10 [ 5 6 6. 6.9
cesasenel5,
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Also for the Danish samples there is a consliderable difference Ry
in growth between the two years, it is 28% higher in 195%-55% than in R
1953-54; for all countries the difference is 63%; this larger difference
may be due to the Portuguese samples from 1955 (the Portuguese fleet
takes larger fish than any of the other countries apart from Norway).
However, the still considerable difference found, where only Danish sam-
ples are considered, shows that the difference in growth is caused not
only by differences in the sampling alone. However, in the few years
considered here no connection between water temperature and growth can
be established,

In 50-100 m's depth the temperatures on the banks in July
(Fylla and Lille Hellefiske) are as follows:

1952 - (20 1954% - 1-20
1953 - 1-4¢ 1955 - o020

The slowest growth was observed in the 1953-5% season with high
temperatures, the fastest growth in 1954-55 with low temperatures. As we
have no observations of variations in the total amount of food, the 1in-

ot

- fluence of such vartiatlons upon growh cannot be investigated.

It remains to be considered if variations in the degree of com-
petition for food, i.e. variations in size of total stock on the the
fishing grounds, can be connected with the variastions in growth, Our e
knowledge of variations in the size of stock is limited to what can be o
acquired from the ylelds per unit of effort. i

For Portugal and the United Kingdom, the former fishing mainly
in the northern and central, the latter in the southern reglon, we have
the following ylelds in tons per one hours trawling:

Portugal U.K. growth in ecm.

1952 1.45 3.43

192& 1.07 1.80 Lo (1952-;3)
19 .27 1,62 3.2 (1953-54)
1955 .20 1.60 5.4 (1954-59)

The figures give no indication of a dense stock growing slower
than a lass dense one. The slowest growth 1s recorded for the period
(1953/54) with on an average low yield per unit of effort.

Is 1t that the yleld per unit is not and indication of density
- at any rate when not a variety of fisheries are considered? Do other
fTactors, f£.1. weather conditions, influence the efficiency of the fish-
ing to such a degree, that they may cover the influence of stock density
upon the yleld per unit? Or iIs it that variations in feeding conditions
- when not too great - influence not so much the length growth of the
cod as their increase in bulk (weight, fatness, compactness of flesh)?

There 1s evidence showing that differences in the condition of
the cod exist between the years 1953, 54, and 1955, Norway has reported
conversion factor experiments from W. Greenland waters for the years
1953-54% and 55 and by individual length measurements and weights, From
these reports the average welghts per cm. length have been calculated

for the sizes 68-85 em. (those most numerous in the material). Drawn

together by 3 em. groups we get the following mean welghts in kg. The
coefficlent of condition (k= 49§*) are also shown in the table:

Individual weight Ccarficlent of condition

E%L group 1953 195h 1955 1 1
/g-;g' go% 2.3 §n7’ 0. 0. 0,82
71= . 3.5 .0 0.93 0, 0.81
=76 E.B 3.7 3.3 0.91 o.ga o.g?
77=-79 .3 E.9 3.9 0.90 0.82 o0.81
80-82 h.5 .2 L.,3 o.sg 0.79 0,80
_%%igi, 9.2 5.2 L3 0.88 0,8 0,72
k.1 3, 3.6 0.89 0.85 0.79
d.ol'olqn/éb
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Fig, 4, Individual weight Fig. 5. Seme mmteriul. Fig. 6. Yield in tons per Portu-
per 3 om. groups of length Coefficient of condition gusse trawler compared to mean
1953-55 calc. from Norwegisn (k). individual weight and condition
Convereion factor reporis. of fish, 1953, 5% and 55.

: Flgures b and § give these figures in graphie form. It 1s
apparent that the conditlon of the fish was much better in 1953 than
in 1954, and a little better in 1954 than in 1955, The measurements
were taken on the following dates: 24-31 July 1953, 9 July 195%, and
5-6 July 1955, 1l.e. around three weeks earlier in 1953 than in 1954
and 1955. It might be argued that these three weeks closer to the
spawning season %Harch-Hay) could account for the lower co-efficient
of condition in 1954 and 1955, However, even the first half of July
is at least a month and a half later than the main spawning season,
Thus the difference found might well be ascribed to other reasons.
The Norweglen Resesrch Report for 1953 stresses the considerably better
quality of the cod in 1953, compared to sarlier years. The Research
Report for 1954 says "in April the cod were in good condition ,.....
In July the fish had become thinner and were decidedly of inferior
quality". For 1955 the report says "The cod in these localities
(southern banks) was of rather good size, but otherwise the fish was
in poor condition with a small Iiver content". These remarks agree
well with the observed individual welghts and bear evidence to the
gegerally poorer condition of the cod in 1954 and 1955 than in
1953,

When comparing the mean individual welght per cm. length
with the Portuguese yleld per unit, it is seen that individual welght

13 highest when the yield is lowest (1953) and vice versa (1955)

(Figure 6). When yteld per unit is considered a measure of density
of stock, this indicates that condition of the cod can be influenced
adversely by high density of stock,

4. Growth in the separate subdivisions

One of the conelusions of the 1956 Symposium on Cod was
that there are at least two stocks of cod in Subarea 1, one northern
and one southern., It may be of interest to investigate if the aver-
age length of the age-groups show a different zrowth for these two
stonks,

Based on the material from 1952-T5 {Table 1) the average
iengtng o the age-groups IV-XVIII in the separate subdivisions have
tesn alculatad (Table ), Crowth curves for Subdivisions A + B
{ncrtnern), C ¢+ D (central), and & + F (southern) are given in Fig-
are 7 {only the age-groups IV-XITT cousidered),
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TABLE &4

SR -

Méan length at the diffevent ages by subdivisions,
(From material in Table 1)

AgeGroup IV V VI VIIVIII IX X XI XIJ XIII XIV XV XVI XVII XVIII

14 66 7 77 9 81 83 8y 89

1B ¥ 5361 67 71 4 78 81 82 81 91 90 B3 96
1c 47 55 60 67 T 13 M M P & 83
1D 47 S 62 67 72 75 M8 78 SO 77
1 F 55 6 -6 7 75 76 78 78
cm Y
ear-c. 1947
70 L*-*A{B 3
%~ C+])
65 oo E*Fﬂ." =
.
e0r .
55 1
{ 1 1 1
R T Ageor, ¥ Y1 VI VIII
Agebr ¥ U il X X0 ég‘ | Yearcl. 1945
Fig. 7. Cod. Growth curves for the northern
{A+B), central {C+D), and southern (E+F) sub-
divisions of Subarem 1 (after Tmble 4). 75| i
The curves for the three re- 70+ K’“" 4
glons fall closely together. For the T
northern reglon the curve for the young-

er age-groups IV-V1 runs about 1 cm. dbe- Lt |
low %hegcurve for the central and south- Ageor VI W X X
ern region, for the older age-groups X-

XIII it runs 1-2 cm. above, In no case  Fig. 8. Crowth of the year—claases
do the curves deviate more than 2-3 em., 1945 end 1947 in Subdivieions A+B,
in most cases much less or not at all. C+D and E+F of Subkxrea 1.

The uniformity of growth
through Subarea 1 appears also from Fig. 10 which shows the average
lengths of the age-groups VII, IX, X and XI, taken together for the
separate subdivisions (B and ﬁ united due to insufficient data).
The corresponding means for Subdivision 2J (1952-5%) and fer the
Grand Bank (1951) are also shown on the map; the figures for these
latter reglons are from Table 5 (attached), The age-groups used in
the calculation are those for which length by age-groups are avail-
able for a&ll the regions considered. The average length for 2J
(Labrador) is ca. 18 cm. less, that for Subarea 3 (Crand Bank) 6 cm.
above the means for Subarea 1.

Thus, the difference in growth between the regions 1s insig-
nifiecant when the stock as a whole is considered. However, when year-
classes are dealt with separately (Figure &) a small difference can be
traced from region to region. For the 1947 year-class growth has been
gomewhat slower up to age IX in the northern than in the central and
southern region. The 1945 year-class shows up to age VIII a decidedly
Slower growth in the scuthern region than farther north, These differ-
ences may be due to food competition, as the 1947 year-class was especi-
ally rich in the north, the 1945 year-class in the south,

crene.. /8.
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Fig. 10. Cod mean length in cm. of tha

¥ig. 9. Growth curves for the yeer— age—groupe V1I, IX, X, XI, taken together
claxmes of the 'twenties, 'thirties in samples 1951-5% by subarea subdivisions.
and 'forties in warious parts of The age-groups considered ars those for
Soberea 1. which data sre aveilabls for sll sub-

divisions (ses Tubles 4 mnd 5).

The sudden increase in growth rate of the 1945 year-class
in Subdivisions E+F from 1953 to 195% (age VIII to IX), can well be
connected with the thinning of the stock of this ¥Year-class between
1953 and 1954 (through emigration or through fishery) as cbserved by
Denmark and Iceland {(cfr. corresponding Research Reports for 1954,
Ann. Proc, Vol. 5).

5. Yariations in Growth Rate of W, Greenland Cod over the Years

The growth rate of the W. Greenland cod hﬁs changed con-
siderably since the late 'twenties, as Paul Hansenl) has shown by
comparing the growth of the year-classes 1924-29 with that of the
Year-classes 1932-42, He found a considerable decrease in growth
rate from the first to the second period in the northern and central
region of the W. coast, Off the south coast there is no such regular
change; sewe ycar-classes (1931 and 1932) have a faster growth than
others (f.i, 1434 and 1936).

1) Paul M, Hansen: Studies on the Blology of the Cod in Greenland
Waters. Rapp. et Proc. Verb. vol. CXXIII ICES, 1949 and: The
Stock of Cod in Greenland Waters during the years 1924k-52,
Rapp. et Proc. Verb., vol. CXXXVI ICES, 195,

--nooo--/9.
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Based on Paul Hansen's figures
(1949) Fig. 9 shows a comparison of the
growth in the two earlier perieds with
the growth of the recent 19%2-50 year-
classes (as reported to ICNAF). For the
northern region there is a further de-
crease in growth from the year-classes of
the 'thirties to those of ths more recent
years (1942-50). The difference in growth-
rate ls of considerable magnitude. In the. .
late 'twenties a cod reached the length of .
70 cm. at an age of 5-6 years; in recent
years only at an age of 8-9 years.

| Labrador

80
70
60

50 For the central region {C and D)

there 1s only a slight decrease in growth

I rate from the year-classes of the 'thirties
Aelr v vt X Xl to those of the 'forties, and for the south-
cm ern reglon (B + F) no decrease at all.

100 ,,G'rand Bank

The decrease in growth has been at-
tributed to (1) overcrowding and lack of
food, and (2) to the earlier inception of
maturity in more recent years. The earlier
inception of maturity might of course in
itself also be a result of overcrowding.

6. Comparison of Growth of Cod from W.
Teenland and from other Regions.
The map, Fig. 10, shows the average
length in various subdivision of the age-
groups VII, IX, X and XI (those for which

age and length have been reported for each
of the subdivisions econcerned).

90

80

The mean lengths are much the same

3

T O N Y in all the subdivisions of the Subarea,
feebr Vv @ x| perhaps Just a bit higher in the central
- (7%.3 em,) than in the northern and the
18 11. Cod. Growth curves southern regions (73.5 and 73.8 cm. respec~
Subereas 2 and 3, 1931-35 and tively).
1951-55,

In Subdivision 2J (Hemilton Bank
area) the mean length of these a e-groups is far below (57.5 cm.) In
Ege Grand)Bank area (3L, N and 0) the mean length is somewhat higher -

1.3 cm. ). '

The growth decrease over the last 20-30 years may not be
restricted to the W. Greenland stock. The data avallable also show
a decrease 1n size of age-group for the Labrador codsy for the cod of
the Grand Bank a very light decrease can be traced for the older age-
groups. Flgure 11 gives groyth curves for the Labrador cod, Sirs
1931-35 (H. Thompso? 1943L1/), and 1952-55 (J. Ancellin, 195K ) and
(Mario Ruivo, 19563)}, and for the Grand Pank 1931-35, (H. Thompson,
1943) and 1951 (J. Ancellin, 195%).

1) Harold Thompson: A Biological and Economin Study of Cod (Gadus

callarias L.) in the Newfoundland Area, lncluding Labrador,
ewfoundland Government, Research Bull, o, 1% (Fisheries),

S5t. John's 1943,

2} J. Ancellin: Observations sur la Mci ue de Terre-Neuve et du
Labrador. Rapp. et Proc, Verb. voi. CXXOXVI ICES, 1954,

3) Mario Ruive: Portuguese Research L.cport for 1955. Ann. Proe.
Vol. 6 ICNAF 1955,
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(from Tebie 5). Fig. 13, Growth curves from regions from
where comparatively larger numbers of older
cod huve been aged (from Twble 5).

Fig. 12, Cod, Growth-curves for
various reglons of the N.W. Atlantic

For Labrador the young year-groups, up to IV, had about the
same growth in the two periods but from Group V on the growth rate is
much slower in the recent period. For the Grand Bank there is an in-
dieation of a lesser growth for the older year-classes in the recent
period. In evaluating these differences it must be borne in mind that
Harold Thompson used scales for age-determinations, J. Ancellin and

- M, Rulvo otoliths.

In Fig. 12, smoothed growth curves (based on Table 5 - at-
tached) for cod from various regions of the North Atlantie are glven.

The slowest growth is found for the Labrador cod (IX-Gr. =
57 cm.), considerably faster is the growth of the W, Greenland cod
(IX-Gr, = 7% em.). The growth curves for the cod of the Grand Bank
of Newfoundland, Nova Scotia and Bear Island follow one another very
closely (IX-Gr. = 79, 81 and 83 cm. respectively). Far above agailn is
the growth rate of the cod from Iceland and the Faroes (IX-Gr. = 95 cm.).
The highest growth is found for the cod 1living in the Celtic Sea at
the western entrance to the English Chamnel (VII-Gr. = 100 em. ).

These differences in growth rate are no doubt dependent on
the water temperature. The cod growing slower in colder than in more
temperate water. The following table gives the mean size reached at
the age of seven years and (from ICES, Bull. Hydr. pour 1l'annde 1951,
and ICNAF Research Reports for 1954) the aprnroxlimate mean summer tem—
perature at 50 m's depth for a number of regions.
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Length as VII-Gr. Temp. 50 m,, summer -
Celtic Sea ca. 100 em. 10-13° G. ©
N. of Faroes n g7 n g§-10 " .
N.W, of Iceland " g3 o 6-10 "
Grand Bank " 70 14 "
Bear Island " 6g " 2-5 ¥
W. Greenland " 68 v 1-% o
Nova Scotia " 66 " 1% v
Labrador " 53 w 0-2 M

It should be remembered that growth rate has little to do with
the sizes of cod fished; in fact the sizes of cod landed from the various
regions do not differ much (with the exception of Labrador). The sizes
of salted cod landed from the N.W., Atlantlic are on a whole just a little
lower than of those landed from the N.E. Atlantlcj the difference is,
however, in no way comparable to the difference in growth rate. Wwhat
differgs is meinly the age of the cod when captured, It takes nature
a longer time (this probably meaning also more food) to produce one ton
of eod 1n the Labrador-Greenland area than elsewhere 1n the Atlantic.
However, 1t costs the fishing industry less (in effort) to produce one
ton of salt fish in W. Greenland waters than in the N.E, Atlantie, as
the following figures of catch per unit of effort show:

German trawlers; ylelds per fishing day in tons. .

Cod Total
W. Greenland 1) 26.8 31.1
Barents Sea 2) L. 2 22.0
Bear Island 2) 2.1 15.7

1) Statistical Bulletin, Vol. 4 (1954). ICNAF, 1956.
2) Bulletin Statistique, Vol.37 (1952). ICES, 1954,

The growth curves shown in Flg. 12 are smoothed curves. In
Fig. 13 are glven curves that follow more closely the observed mean
lengths for the different age-groups. It appears from these curves
relating to the reglons from which an appreciable number of the older
age-groups are included in the material, that we can trace for the
Labrador, Grand Bank, Nova Scotia and Bear Island reglons the same ir-
regularity as that mentioned for W. Greenland, viz, that the observed
mean length for the older age-groups are higher than those which would
conform with a "natural” continuation of the smoothed curves; in other
words the data indicate an 1lncrease in growth rate for the older age-
groups.

In Fig. 14 growth curves are shown for the medium-aged and
older cod from these regions, l.e, for the period of age in which growth
is slowing down and for the period of the apparent new Increase in growth
rate. The stipled curve-parts are smoothed continuations of the curve
observed for. the period with decreasing growth, drawn as if this decrease
continued, the bold curve is drawn following the actually observed mean
lengths also for the older age-groupa. It is apparent that for all four
regions the bold curves display an upward bend for the older age-groups,
and run far above the stipled curves.

Admittedly, the number of individuals of the 0ld age-groups is
rather small and therefore the high mean lengths found could be attribu-
ted to mere chanza, However, the faet that the phenomenon can be found,
or at azny rate tiuced, for all the four regions, may justify a cloger .
consideration of 1%, L

The explanaticn of this phenomeaon could be that spawning marks
have obliterated cor weakened the age rings in otoliths (and scales y thus
causing the age reading to be tco low. It is suggested that those read-
ing ages pay special attention to this wossibllity.

eoo-uusn/l2a
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ation 1s not admitted
we are faced elthar
with the fact of a new
increase in growth
rate with increasing
age (caused f.i. by
changes in diet or by
a decrease in fecun-
dity - (perhaps spawn-
ing only every second
year) or with a change
in pattern of migra-
tions. It might be of
interest to note that,
Judging from Fig. 2,
it would appesr that

| Labrador

1 1 |
a8 ul Xl the inereased growth

- 1.1 1
Aetr Xl XV W il
rate for old fish 1is
' exhibited especially
cm tm [BearJslang by the poor years
classes,
100 100
90 90
80 B0+ s
M T N L 1.1 1
Age-6v. Yl XV IV Ivm I WM v

Fig. 1%. Orowth cirves far cod of older age-groups, showing
diffurence bLetwsen lengths obssrved and those indicated by
ootk contimwmtion of the curwves for the years with decreasing

growhh ratae.

SUMMARY :

2,

The four countries (Denmark, Iceland, Norway and
Portugal) reporting a e-length data of cod from Sub-
area 1 (years 1952-55% report fairly clogely the same
lengths for the same age-groups; thelr scientists read
the otoliths in very much the same way (Table 2).

There 1s hardly any difference in growth rate between
the rich and the poor year-classes when the whole Sub-
area is considered (Fig.3). However, a difference
exists when separate year-classes are concerned for
separate subdivisions (Fig.8).

%hf grogth rate 1s nearly the same in &1l subdivisions
Fig, 7).

The decrease in growth observed from the late 'twenties
to the 'thirties has continued in the ‘forties and 'fif-
ties for Subdivision A, and to only a small extent for
Subdivisions B and C. In Subdivision E + F growth has
been small too, equalling that of the slow growing year-
classes of the 'twenties and 'thirties (Fig. 9),

nounln-./lBo
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SUMMARY: (continued)

5-

A similar decrease in growth rate from the early
‘thirties to recent years is indicated for the Lab-
rador area and the Grand Bank of Newfoundland.
(Flg. 11).

The growth rate of the W. Greenland cod 1Is consider-
ably higher than that of the Labrador cod, somewhat
slower than that of the cod from the Grand Bank,
Nova Scotla and Bear Island, and much slower than
the growth in more temperate seas: Faroes, Iceland,
Celtic Sea (Fig. 12). Growth rate varies with the
temperature of the water (table p. 11).

A special feature of the growth of the W. Greenland
and Labrador cod, cod from cold reglons, 1s the
strong decrease in growth with increasing age, com-
pared to the rather small decrease for cod from
more temperate regions (Fig. 12).

The material avallable from various regions of the
N. Atlantic indlcates the possibility of an in-
crease in growth rate for old cod (Figs. 13 and 1),

- THE END -
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TAELE 1. Cod, Submres l. Mean lengths in am, of &ge-groups — year—classes by subdivisione, years 1952-55.°
Deomexic, Yceland, Norway and Portugal. The eamples from Holsteinsborg Deep (border between B and
C) are included in 1C. :

. ' gy
‘ g .
-14- ‘, ¥ oo

SUMMER, 1952

AGE-GHOP v Vv VI VIF VIII IX I X XI IIT I IVIIX
YRAR CLASS 1048 1947 1946 1945 1944 1943 1942 1941 1940 1939 1936 1934

I .
Off Disko, Den. €9, 80
Disko Deep, Hor. 72 75 78
S. Plske B., For. 73 B 8 83 84 89
¥. Disko B., Bor, 7277 79 83 i

nm. MEAN 69 277 79 83 83 8B4 89

St. Hellef. B., Dem. 52 & 78

n = ", Ics. “w 53 60 MmoT3 15 M :
n h_ %, Nor. 0 75 686

1B, MEAN b4 53 60 0 72 73 77 76 86

¢

Holet., Ice.

5% 63 112 78

Holst., Kor. 69 72 73 76 77 79 79 83

L, Hallaf. B., Den. 52 [ 79

1C, MEAN 54 €6 20 75 73 M 7 79 19 83
1D

Fyllm B., Demn. 55 70

Picken, B., Den. -55 n

Fylla B., Ics.
1D, MEAN

55 63 72 76 _76  Bo
8o

m -
Dana B,, Den. 7
r
Julisneh., Dan. 65 15
SUBAREA I, 1952 . o -
MEAN 49 S4 62 70 94 73 75 79 81 80 84 B9
SUMER, 1953
AGR GHOUP ¥ W1 'VII VIII IX PR <
YBAR-CLASS 1948 1947 1946 1945 1944 1943 1942
o)
St. Hellef. B., Den. 52 59 66 72 B2
n ] ® _ Por, m
IB, MUN 52 60 66 72 82
e
Holat. D., Den. 56 Vi
" ", Nor. ] 77
L. Hellef; B., Den. 59 72 T
Bansna B., Den. & _
Ic, MEAN 59 12 77
ID
Fylla B., Den. 6l 6 T3
Fisken. B., Den. 62 72 76
Fylis B., Ioce. §55 63 68 M 6 78 78
Fylla B., For. &
Pisken. B., For, 79
ID, MEAN 55 62 67 73 7% 18 78
IR
Dena B., Den. 61 70
LA P:QE- 78
IE, MEAN 61 70 78
SUBAREA I, 2953
MEAN 54 6 67 72 76 18 78

cl
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TARLE 1. tthmed ) i -15-

SI.IMGH. 1954
AGE_CPOUP v Y W VI il I X  xaI
YEAR-CEASS 3950 1949 1948 1947 1946 104% 19uy 1943 1942
14
Off Digho, Den. 63 79
1B
S, Hellef. B., Den. 85 51 59 64 M0 76 77 2
1c
Holsk. D., Nor. ) 64 17
L. Hellef. B., Den. & 6 73 B
HEmsana Bank, Den. 45 65 75
16, MEAN [T 60 &4 74 T . - -
1D
Tylla B., Den. 47 S2 61 65 T 73 76 80
Off Mir. H., Den. 64 el
Maken, &. - 65
I 000 47 52 665 T 73 16 Bo
, 1z
- Dmoa B., Dun. 54 6 6 73 7
Fredby B, Den. b3 64 76 76 60
%- - 59 65 6 75 16 78
X 1, 1954
MEAN N6 S 60 64 10 75 7% 79
SUMMER, 1955
m v v VI VII VIIT IX I X XIT XIII XIV &V XVI XVIL
IRAR-GLAES 1991 2990 1949 1948 1047 1946 1945 1944 1942 1942 1941 1940 1939 1938
1B .
St. Hellef. B., Den. 4 55 & 6 78
hd " ", Por, 56 [5Y 67 71 7% 8 8 g2 85 91 W% 91 96
1B, MEAN 49 % 63 67 7 75 79 81 8z 85 91 90 91 96
1c .
Holsd, D., Hor. 69
® *, Demn. 56 67 69 s 8
L. Hellef. B., Den. 57 6 72
" LA T 67 n 7 7 8
Held, B., Pur. 67 70 72 77 82
1C, MEAN 57 62 0 72 7% 7.8 .
1D
Frlia B., Den. 55 62 65 0 76 78
Yigkten. B., Den. &9
¥ylls B., Por, 53 65 70 72 7% 77
10, MEAN oy 62 65 1 4 Yid 2z
iz
Fredh, B., Ice. 9 6 & 77
By D, 70 ——
1E, MEAN 59 6 70 77
SUBAHEA 1, 1955
MEANY 85 55 6 6 70 4 77 & % B 91 @ 9 o

c2
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