
INTERNATIONAL COMMISSION FOR THE NORTHWEST ATlANTIC FISHERIES 

, Serial No.455 DOCument No.llt 

ANNUAL MEET ING MAY 1957 

PORTUGUESE RESEARCH REPORT - 1956 
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by Mario Ruivo 

The present paper is a preliminary summary of observations 
on cod during the 1956 campaign in Greenland waters (Subarea 1). 

1. Material and Hethods 
50 samples, or around 7,500 individuals, were studied. The 

samples were collected on board trawlers (indicated in the text by the 
sign ') and on dory vessels (indicated in the text by the sign "). 

The mean size of the meshes of the codend used by the traw­
lers is around 117mm. The hooks of , the dory vesselS are No.l4t. 

The trawler samples are from the fish destined for landing 
after discarding into the sea of individuals without commercial in­
terest (of a size below 35-40 cm.). The liner samples are from fish 
brought on board by the dories. 

In Table 1 (Fig.l) the positions of the samples and the ob­
servations made for each samplearc shown; for the convenience of the 
study some samples were united in larger groups in accordance with 
geographical distribution and season of the year (Table 2). 

Sample Samples Subdivision Dates 
GrouQ 

A' 1-2-3-5-6-20 ID-IE 10 May- 5 June/56 
(Danas) 

. B' 9-10-11-13 lC 22 -28 Hay /56 
(Banana) 

30 May-6 June/56 C' 15-16-18-21 ID 

DI 22-23 -21t-26 1D 8-15 June/56 

E' 37-39 ID 27-29 August/56 
(Fzllas) 

F' ItO-1t1-1t2-1t1t IB 30 Aug. -5 Sept/56 
(Store) 

G' 1t8-50-51 IB 10-13 Sept ,/56 
~Store ~ 

Table' 2. The grouping of the samples from trawlers, Greenland 1956. 

The total length is the size of the fish from the point of 
the snout to the end of the middle rays of the caudal fin. The 
measurements are made to the nearest em. . 

The age was determined by means of the otoliths of around 
2,700 individuals. ,The age at first maturity was determined from the 
first spawning ring. 
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The stage of maturity was found through macroscopic obser­
vation of the gonads, using a scale of" classification of seven stages. 
For the convenience of tabulation, the data and the interpretation of 
the results were grouped in four stages: I) Resting (immature indivi- i' 
duals and individuals after-spawning), II) Developing maturity, 
III) Full maturity (spawning), IV) After-spawning. 
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All weights were carried out on board. Therefore they are 
subjected to possible errors from the scale used and from the move­
ments of the vessels. Total weight is the weight of the whole fresh 
fish (with all the intestines). 

We wish to me:>tion. and also to thank for, the efficient 
collaboration gi'lcn to the ",ark carried out in connection with the 
Portuguese investigations in the ICNAF area by our assistant, Glicinia 
Quartin and by the Technician Ald~r.o Victorino. 

2. Age Distri.h.l,tt.p.J 
al :t~a\d+-l£.t.-£."!!l!l.a tgll..JMay-.J!mli. The samples collected 

(A', 8', B', (;., D· and 25'; !able 3, Fig.l), from trawlers in Subdi­
visions IC, lD and IE, from ),0 He,;, ~o 13 June 1956, show in general a 
pronounced predo;"iEance of age-r,rol'.p IX (1947; 38-56%), followed by 
the group "I (1950; 17-21,;" being only around 10% in samples C' and 
D'), and group,:>::;:I U9l,-8; 10-12%). Age-group VII (1949) accounted 
for 8-10%. All the uthel' agp.-g"oups are below 5%. 

8a1:11)le D', frc>m thn area betwee.1 D~.na and Fiskenaes Bank, 
must be considEred by ita€lf. Ago-group VI predominates in this sam­
ple (1950;24%), follo;:ed by e.;;~··:,.oc:;c TX (15%) and VII (10%). 

Sampl~ 25!, !':-om the ve~·c slope of Banana Bank in depths 
around 50Om., o~"';,'o a less pro".ouncod predo~immce of group IX 05%), 
followed by VI (32;;\ e,r.c by VEl (18)0, All the other groups are very 
poorly represented or not present. 

b) Jr.{J.~j.~_~cLC.§Lmll'liLn..Jl!.ldlU1st-September). The samples col­
lected durlng the second campaign ('~able 3, latter part l Fig.U were 
from Subdivision ID - Fylla Ban': (r;', 27-29 August 1956) and from Sub­
division lB . Sto·~·e lieJ.lefis\m Barl, (F', 46' and G'; 30 August-
13 Septembe:- 1956), 

(21%) • 
sented 

Sam,]_e E' sl"~o'{;s a predo.r,in,D.nce of 
Group VII is i.5~ and brou~ IT 11%. 

by around 10%. 

age-groups VI (28%) and V 
Groups IX and X are repre-

The sam:ple~ fro~~ Subdivision 1B shm'J, on the contrary, a 
very marked po'edoTi'LlanCe of age group VI (41-59%); it is fOllowed by 
age-group V (in samples F' and G:: 21-2)+%; ~n sample 46', only 13%). 
Age-group VII accoc.nts far around 17% in samples F' and 46', being 
much less abL~nda:1_t ill s8.Diple G' (65~). Age-group IX v.'J.ries between 5 
and 10%. In sample G' the 1952 :rc,ar-class (age-group IV) is represen­
ted by 13%. 

S~~ary: In the first campaign in Subdivisions lC-lD-lE the 
1947, 1950, and,in some cases, the 1948 year-classes predominate. In 
the second caltlpaiGn, in Subdivisio!l IB, tho 1950 and 1951 year-classes 
predominate, followed by the 1949 year-class and in a single sample by 
the 1952 year-class. 

3. Size Distrib~~9B 
a) 1raw~ers. 1st Campaign. These fisheries were carried out in 

Subdivisions lC-lD-IE (Samples Ai,lt', 7', B', 12', 14', 17', 19', 25'; 
Table 3 and Table 5, Fig.l), In the mCjority of the samples, the peaks 
of the size cur'les are around 72c",. (2540%) and 67 cm. (20-30%). In 
sample 7' the peak is a.~ :ow as 62 cm. for morning and afternoon catches, 
even as low as 57 em. in night catches. In sample 8', from a very near­
by localit)', ',etween Dana and Fiskenaes Bank, the length frequency curve 
is bimodal with peaks ~n the classes 52 and 57 cm. 

Thus the size composition corresponds to the age composition 
with a predominance of age-group IX, and in samples 7' and 8' of groups 
VI and V. In cases with observations from fisheries in the mornings, in 
the afternoons and at night, the corresponding size compositions do not 
differ significantly, There is, however, an indication 01' the catching 
of smaller fish at night than during the day. 
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b) Line Fishing (Samples 28", 36", 24 June-19 August 1956, 
Table 6, Fig.2J. In sample 28" from Fylla Bank (Subdivision ID), the 
peak is at the 72cm. class <38%); the same is found for sample 29", 
which was taken a little more to the north (Helders Bank, Subdivision 
lC); here the peak also falls in the 72cm. class (24%), which corres­
ponds to the predominance of age-group IX already observed in samples 
from the trawlers. 

In the remaining samples from Subdivision lB, the peaks are 
in the smaller size group, 62cm. (25-30%), which coincides with the 
predominance of age-groups VI and V. 

c) Trawlers, 2nd Campaign (Samples E', 38', F', 43', G', 46' 
and 52'; 27 August-14 September 1956, Table 3 and Table 7; Fig.l). 
The peaks are in the 62 and 67cm. classes, in a single case in the 
57cm. class (sample G'), which corresponds with the predominance of 
age-groups VI and V. 

Summary: From the total of these samples, it is seen that 
the peaks fallon larger size groups in fisheries carried out in the 
central and southern region of Greenland, corresponding to the pre­
dominance of age-group IX. The cod of the Store Hellefiske Bank are 
somewhat smaller, corresponding to the predominance of age-groups VI 
and V in this region. Although the samples of the fisheries from 
the three periods of the 24 hours (morning, afternoon and night), do 
not show any significant difference in size composition, there is per­
haps a small tendency for smaller fish to be caught during the night 
than in day. 

4. Growth 
In Table 3 the mean sizes of the age groups are given. 

Based on these data the mean growth was determined for males and fe­
males in Subdivisions lC-lD-lE (Table 8, Fig.3) and IB (Table 9,Fig,4l 

In both regions (north and south) the growth of the males is 
just a little lower than that of the females. The difference is a 
little more pronounced in Subdivision lB than elsewhere. The crossing 
of the growth curves is between Gr.VI-VII which corresponds to the age 
at first maturity. 
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Fig.5. Cod. West Greenland. 
Annual Growth, 1955-56, in the 
southern (8) and nqrthern (N) 
region. -

Tables 8-9 (Fig.5) show also the 
annual growths of the more abundant 
year-classes. The results are rat­
her doubtful for the year-classes 
older than 1946 owing to the small 
number of otoliths investigated. 

The annual growth is a little more 
marked in the northern zone. 

5. Sex Ratio 
a) The samples from Subdivision lD 
and the southern part of lC (Sample 
A' -38', Table 3) show a great ir­
regularity as far as sex ratio is 
concerned. The percentage of 
males is particularly hi~h in the 
samples 8' (59%), C' (55%), in 
sample 4', from the morning, (57%) 
and in sample 12' - morning and 
night - (57%); the females show a 
high percentage in the afternoon 
in sample 4' (60%), in sample 7' 
(53-59%), in sample B' (5851)/, in 
the afternoon sample 14' (62~) 
and also in sample 25' (57%) and 
E' (53%). 
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These data seem to suggest that the males have a tendency to 
predominate in the area' south of Subdivision 1D, and the females in 
Subdivisions lD-lC, The variation of the Sex ratio during the various 

,periods of the 24 hours cannot be determined; apparently it is quite 
i"regular , ' 

b) The samples from Subdivision lB (Sample F' to 52'\ Table 
3 and Table 7) show noarly equal sex ratios, Only in sample F , slope 
of the Store Hallefiske Bank, is there a predominance of females (56%), 

o. §titi!JLQ.Ll:1!1 tur ill 
Fa)' the study of the development of the gonads, the salnples 

'.?l'e arranged according to time of the year (Table 10, Fig ,6). The 
majority of the sample,s are from Subdivisions-.lC and ·lD with the ex-
ception of the sample, F', 46' and G', from Subdivision IB" ' 

li'!1 ec. en !Cay the majorIty were in the resting stage (40-
57%) and i" the after-spawning stage (27-41%),' A small percehtage 
>ler,o in ttle (l'J'Telaping stage (15%) or still showing signs of full 
ma'writy (2-3%) • 

.. ' In June the individuals in the resting stage are moreabun-
dant '(y.O-6C~,), the stages of afcer--spawning are less frequent (16-32%); 
a}lll\\l1 percentage (2%) is still in full maturity, ,," 

Th'?~"e ar'3 no obsE:rv~tio~1S from the month of July.: 'In August 
'and S'''ptcmber the great majority of the lndividuals are in'the resting 
'ste,ge (r.Jore than 85%); the rest are in the after-s pawning stage (15% ). 

"A.n~l~ll' In Hay, with the exception of sample 8', collected 
"';,p.tw~en Dana and Fisk(.naes B.ank, where practically all females were in 
'"he resting stage (97%), a predominance of the aftel'-spawning stage 
(55--70%) qccurs. ':;:he !'$mainder are in tne resting stage (29-42%). 
Only one sampleshol<s a small percentage (0.4%) in the spawning stage. 

Tn JI.:''l'' t,le majority were in the after-spawning, stage (55-
84%), the l'e""ind~r ire tne resting 3tage. 

:::11 August-September the majority were in the developing 
.stage C51I--go%J, Rnd the rematnder in the resting stage. 

. There results are' obv,iollsly influ£nced by the age composi~ 
t:o:n of ·the [',.:aple.s RE' there is a pronounr:!ed preeoe j ty of the males 
t,,-l"ch ~espec~ to '~il(> ~'e'!lales an:! e. different age at first maturity. 

? ]I' ir 'i!~1E_~~~!.I' J "t:l: 
The a"c .o~ first maturit:' (Table 1.1, Fig.7) is found by de­

tt;;rrui.ni~,:; the flrst spawning ring in the otoliths~ Only those age 
groups best: represented in the sam~les will be considered. These were 
",egionaL:.y arranged in two groups, Subdivision IB (northern region) 
and lC-lD (southern region). 

1\.11 cases 'Ilith dlffic111ttes in interpretation of the exist­
··'enc".? or posit:ton of the first spa1.-'lning ring were included in the 
.c.ou:cti'ul' category. 

Generally the first spawning ring occurs between the 6th 
Pond 9th ),oar of age, qnly very rarely in the 5th or in the 10th year. 

'!'ho majority of males s pawn in the 8th and especially in the 
hh year, The females spawn for the first time in the 7th and the 8th 
year, mostly in the 8th year; they thus mature later than the males • 

. The data do not show any clear difference as to age of first 
maturity be':;ween cod from the north and the south regions. 

The high number of individuals of age-groups VII and ,VIII 
which, from the reading and interpretation of the rings in the oto­
liths, were considered as having not yet reached the first maturity, 
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may. result from the difficulty of interpretation of the peripheral 
ring, yet only badlY developed. In fact, in cases where these were 
still under formation and where more peripheral rings to compare were 
lacking, the definition of the spawning ring is not. very clear. 

Thus the results obtained for Groups VII and VIII contradict 
the results of the macroscopic observation of the gonads and the' 
results obtained through the reading of the otoliths of the older year­
classes. 

8. Weight Data 
Weight observations carried out on a number of individuals 

are summarized in Table 12. 

No difference between males and females was found as to the 
weight by size-classes. The weights by size-classes are slightly 
smaller than those found in 1955. 

The weights obtained for gonads are low, which confirms that 
we are not dealing with spawning stages. 

B 6-···· .... _·_·· 
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Table 1. Port.ugal. List of fish SamplP.s Taken During 1956. 

l' Cod V ID 
2' II II IE 
3' II II IE 
4' II II ID 
5' II II IE 
6' 11 II ID 
7' 11 "ID 
8; 11 II ID 
9 II II Ie 
la' 11 II Ie 
11' II 11 ID 
12' II II ID 
13'" " ID 
14'" II ID 
15'" "lD 
16'" "lD 
17'" VI ID 
18'" It ID 
19' II II ID 
20' II .t ID 
21 til" ID 
22'" " ID 
23' II "1D 
24' II "lD 
25'" "lC 
26' II 11 ID 
28 11 II II 1D 
29"" VII lC 
30"" VII IB 
31"" VII IB 
32" II VII IB 
33" " VIII IB 
34" " VIn IB 
35" " VIn IB 
36" " VIII IB 
37' VIII ID 
38' VIII ID 
39' VIII ID 
40' VIII IB 
41' VIII IB 
42' IX IB 
43' IX IB 
44' IX IB 
45' IX IB 
46' IX IB 
48' IX IB 
49' IX IB 
50' IX IB 
51' IX IB 
52' IX IB 
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TABLE ,). Cod. Jroenland. :'crcsnta.ccc Ar~e Distribution, Average Length 
cm. of lic:les, Females and :rotai, and Sex Ratio. From Tra,!lers 

Year- Age 
Class Gr. 

-;;-:-;-;~Sil/lPLE - GR,A' 
Sllbd ..lll:-.E..J.Q..1:lalL-~Jl!ne ) 956 

M+F M cm. 
% cm. % H F 

III -
IV 1.1 48.0 33.3 52.5 
V 3.6 50.4 65.0 49.5 
VI 17.4 61.0 67.0 60.7 
VII 9.7 67.4 53.7 67.7 
VIII 12.1 69.5 47.7 68.8 
IX 42.5 72.0 44.1 71.5 
X 4.8 76.0 33.3 75.3 
XI 4.1 74.2 39.1 75.4 
XII 1.0 73.4 iiiI 2.0 79.5 18.1 78.0 

-
43.5 
51.2 
61.2 
67.4 
'10.3 
72.4 
74.6 
72.9 
73.4 
81.1 
37.3 1.4 90.2 25.0 93.0 XV _ _ _ _ _ 

SAUEr,"! NQ,S' 
Subd. 1D. 25 May 1956 

--;"...£I1tl!:,FL M cm. 
%~_ % M F 

1.0 42.0 - 42.0 
5.0 43.0 60.0 44.0 41.5 

24.0 50.8 54.2 50.8 50.8 
23.0 56.7 6~.2 56.9 56.5 
14.0 64.1 57.1 64.9 63.3 
9.0 68.1 66.6 66.7 69.7 

15.0 69.5 66.6 69.7 69.4 
1.0 81.0 100.0 81.0 

-
2.0 84.,5 
5.0 78.4-

-
50.0 83.0 86.0 
40.0 76.5 80.3 

XV I Q. 4 81.~.Q...(L-"8,,,,2..L' 0"--..... 80"".'""0<--~1,,,. 0>L..,;,L77!c"L1L0 _ - 77 • 0 
No. of S;)e-c~tt8.6%- No. of Spec:--59.0)i> 

}J6 _ __ __ ~1~0~0 ____________ ___ 

SAl1PLE - GR. B' 
Year- Age _-",S*ub,d.lD, 22Z28-MaY:i:'iJ2~ 
Class Gr. --:;,.....,.M-t:E._ H Cffi ..... -=_ 
-:-:-~_~= __ -JJ/.% __ --"c""m .... __ -",-" It .-£-F_ 
1953 III 
1952 IV 
1951 V 5.5 53.6 37.8 53.3 53.9 
1950 VI 24.4 61.5 49.5 61.4 61.6 
1949 VII 9.8 68.1 43.6 69.2 66.9 
1948 VIII 10.6 71.0 45.2 69.3 '12.0 
1947 IX 38.3 72.0 42.8 70.9 72.8 
1946 X 2.8 72.5 9.1 73.0 72.0 
1945 XI 3. 2 77.1 33.3 7603 '77.9 
1944 XII 1.0 75.5 50.0 76.5 74.5 
1943 XIII 2.0 '1703 50.0 76.0 78.5 
1942 XIV 1.7 83.5 28.6 82.0 85.0 

SAl1PtE - GR.C I 

'-Subd .iD, 30 Hay-6 June 195'6 
_-,,-.!:JMl!..+ Fl:,. M cm. 
diM F ~~o cmo it? 

- - -
40.0 
53.4 
50.0 
59.1 
53.1 
72.2 
60.0 
70.0 
40.0 
50.0 

54.0 
61.6 
66.2 
68.1 
72.7 
71.8 
7903 
76.0 
85.0 
82.5 

1.4 54.5 
12.3 61.6 
8.6 61.5 

12.6 68.7 
50.0 72.0 
5.1 73.7 
4.2 77.9 
2.8 75.5 
1.4 80.3 
1.2 80.0 
0.3 84.0 100.0 

55.0 
61.6 
66.7 
69.2 
71.2 
75.6 
76.4 
75.1 
75.5 
78.5 
84.0 1941 XV 003 79.0 '19.0 

~)~J9~4lloLX~V~I~~0~.~6~8~6~.~0~5~3~.~Q~~~.~0L-~~-~~~-__ ~,~-~ __ ~ __ ~_ 
No. of Spec. 42.8% No. of Spec. 55.4% 

397 350 

SM!PLE - GR.D' 
Year- Age Subd.lJh....H/li June 1929: 
Class Gr. M+F l-r-- cm. -". __ ==-__ .iI<%_--"CJ1l,-_ 1; ___ 11 ___ 1:._ 
1953 III 
1952 IV 
1951 V 0.9 51.3 33.3 
19~0 VI 7.5 62.0 61.5 
1949 VII 3.7 65.1 38.4 
1948 VIII 9.8 70.0 47.1 
1947 IX 55.8 72.0 51.0 
1946 X 5.2 75.5 4lf.4 
1945 XI 0.9 76.0 50.0 
1944 XII 4.3 78.0 60.0 
1943 XIII 2.6 80.1 66.6 
1942 XIV 2.9 81.2 30.0 
1941 XV 0.6 85.5 
>1940 XVI 

No. of Spec. 50.3~ 
348 

51.0 
61.3 
6l f .6 
69.8 
70.4 
72.6 
74.1 
7703 
78.8 
80.0 

51. 5 
62.6 
65.6 
70.2 
72.8 
78.4 
77.7 
78.5 
81.3 
82.3 
85.5 

BB 

SAi!PLE NO.25' 
_--¥.Sull!llsL.lC; ll .. illmQ 1956 

I-t+-F M em. 
a . I F 
10 .~. lj 1 

3.0 
32 .0 

6.0 
18.0 
35·0 
1.0 
3·0 

51.3 
62.5 
65-3 
71.5 
'71·3 
66.0 
75.8 

33.3 
40.6 
66.6 
38.8 
42.8 

100.0 
33-3 

50. 
62.2 
69.0 
70.0 
71.3 
66.0 
73.0 

1.0 92.0 100.0 92.0 
1.0 85.0 

No. of Spec. 43.0% 
100 

52.5 
62.8 
61. 5 
73.0 
71.3 

78.5 

85.0 
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TABLE 3. Cod. Greenland. Percentage Age Distribution, Average Length 
(cont'd) cm. of Males, Females and Total, and Sex Ratio. From Trawlers. 

SAllPLE -:-C)R. E' 
Year- Age Subd.1D, 27/29 Aug. 1956 
Class Gr. M+~ ~ cm!--
,,",,""""'---'-=-,.,-'!!%~"T c m. . % ~ F . 
1953 III 4.0 4-2.9 71.4-';T."2lt2., 
1952 IV 11.4 47.7 45.0 46.8 48.5 
1951 V 21.1 54.2 48.6 53.2 55.2 
1950 VI 28.0 62.4 40.8 61.6·63.1 
1949 VII 15.4 67.3 44.5 66.5 68.1 
1948 VIII 7.4 70.5 5].3 71.0 70.0 
1947 IX 10.9 73.1 52.6 73.1 71.9 
1946 X 0.6 93.0 93.0 
1945 XI 
1944 XII 0.6 97.0 100.0 97.0 
1943 XIII 0.6 74.0 100.0 74.0 
1942 XIV 
1941 XV 
>1940 XVI 

No. of Spec. W.1t% 
175 

SAMPLE NO.46' 
Year - Age --'S"'u-"b""'d-.J. IB, 7 S e D t.'~19"'5~('---
Class Gr. M+F M cm. 
:;-,,-;,.,,-.....,..,..---1b_--"c...,m .... __ ""l, __ ,l{_---"F_ 
1953 III - -
195F IV 2.7 47.5 50.0 48.0 
1951 V 13.3 55.6 40.0 53.5 
1950 VI 58.7 65.0 47.7 65.3 
1949 VII 16.0 68.8 58.3 69.1 
1948 VIII 4.0 67.5 33.3 67.0 
1947 IX 5.3 77.0 75.0 72.0 
1946 X 
1945 XI 
1944 XII 
1943 XIII 
1942 XIV 
1941 XV 
>1940 XVI --

No. of S pcc ~9-:-3T 
75 

-
47.0 
57.7 
64.6 
68.4 
68.0 
82.0 

89 

SAMPLE - GR.F' 
SUb""d-. '"'lB"",-.-!;;3~9~'CUg. -15 Sept 1926 

H+F ~ cm. 
~ c.]l. " M F 
1.0 1+303 33.3 42.0 44.5 
4.0 lf9.5 50.0 49.8 49.2 

21.0 ?6.8 36.5 56.5 57.1 
40.7 01.2 45.1 62.4 59.9 
16.7 67.7 40.0 65.8 69.6 
6.0 72.1 50.0 72.0 72.1 
8.3 72.9 56.0 71.0 74.1 
0.7 76.0 100.0 76.0 
1.0 76.3 33.3 79·0 73.5 
0.7 84.5 50.0 89.0 80.0 

No. of Spec. 44.0% 
300 

----S"AgPLE - GR. G ' 
'[fubd.1B, 1071~ Sept. 1956 

MtF . cm. 
-.-19 cma % M F 
0.5 41.0 100.0 41.0 

12.5 48.2 53.6 48.5 47.9 
24.1 56.0 40.8 56.0 55.8 
43.7 62.'7 55.1 62.2 63.2 

5.8 64.2 30.8 61.8 66.0 
5.8 70.7 53.8 70.4 71.0 
6.7 72.0 60.0 69.2 74.5 
0.9 74.5 50.0 76.0 73.0 

No. of Spec. 50.1% 
224 
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Sample 
Group or i. 8 B C D 25 E F '+6 G 

Number 

1D 
9ubd. + 1D ID 1D 1D 1C ID lB lB lB 

lE 

22/28 30 May 8/1? 13 27/29 30 ;.ug 7 10/13 Date 10 May 25 
19% 6 June May May 6 June June June .• ug .15 Sept .. Sept, Sept • 

'+2em 005 5.0 4,6 0.7 
1+7 l.8 12,0 1,0 0, 10.9 2.7 
52 :;,2 170 0 j,() l.'+ 0,6 :),,0 12,0 7.3 
57 5.'+ 1600 8"b 3" Ll 209 7,0 15,'+ 19,0 
62 12.1 lj"O Ib.l 1~. 7 7" Ij 19,0 1 ~,'+ 26 07 

S 72 30.2 1100 28.0 3507 50.2 26,0 l6.0 12,7 

77 15 08 5.0 1'0'+ l?.,!l. 23,,6 10,0 6 ~ '- ?3 
82 ~"o 8 40 0 4., (1 4.0 6 0 9 3.0 203 
87 10'+ 1,0 1,5 2c Lf 2 0 (: 20 0 Oa~ 

92 C,2 0.,5 0 loG 0,6 

97 0.2 0,,6 

102 

~,e 0 g7: 2303 1600 21.9 2.)04- 2'5.5 29.0 13 0 3 23 00 

Specimens, 556 100 397 350 348 100 175 300 

Ced Porcent.'[;8, Length eompC'sltic,n by 
T.'.BLE 4 5 em, grcups, PC'rtuguese s~mp1es, 

Subarea 1 0 , 1956 c 

B 10 

009 
2.7 70 6 
'+,0 1007 
800 2'+.5 

3~.3 2~·o 2 

1'+.7 10.2 
2.7 108 

103 
005 

33.3 20.5 

75 22'+ 
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28+ 29+ 30+ 31+ 32+ 33+ 34+ 35+ 36+ 

CLASS % % % % % % % % 

42 1:0 

47 2.0 4.0 2.0 1.5 1.0 5·5 0.5 

52 2·5 8.5 5·5 3.0 7.0 3.0 7.5 4·5 

57 1·5 6.0 20.5 11.0 13·0 21.0 18.0 13.0 7.0 

62 6.5 11.0 30.0 19.0 15.5 30.5 26.5 15·0 24.0 

67 23.0 15.5 18.0 19·5 16.5 18.5 20.5 27·5 23·5 

77 21·5 22·5 5. 14.5 17.0 8.0 10.0 6.5 13·0 

82 11.0 10.5 4.5 6.0 6.0 2·5 5.5 3·5 3.0 

87 3.0 4·5 1.0 3.0 5·0 1.0 2.0 2.5 0.5 

92 0.5 2.0 3,0 1.0 

97 0.5 3.0 0·5 0.5 0.5 

102 0·5 o 5 

107 

112 0.5 

No. af. 

Spec.200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 

Table 6 Greenland Size Distribution nf 9 samples from liners (2E+,24-

-VI-56-,29+,2-VII-56,30+,13-VII-56,31-21-VII-56, 32+26-VII-56,33+,3 
from'Subdivision ID, IC, and IE 

B 12 
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38' 43 ' 49' 52' 

. -.•. ~.------ --------,- ------_._,p--
CLASS day night day night day night day night 

eM. % % ~~ % % % % 
-------

42 4.0 3·0 1.6 8.1 0.4 

47 10.0 7.0 1.6 0.4 8.2 4.2 0.4 
52 9·0 9.5 6.4 5.2 16.3 4., 

57 13·5 15·0 6.4 11.6 14.3 1 .2 4.8 
62 21·5 25·0 20.8 28.4 36.7 31.2 21.6 
67 21.0 19.0 36.0 30.4 9·2 32.4 43.6 
72 11.0 15.0 13·2 17.2 8.2 13·2 21.6 

77 5.5 3.5 10.8 6.0 2.0 3.2 7.6 
82 4.0 2.0 2.8 0.8 

87 0.5 0.4 0.4 

92 0·5 0.5 

N •• of. 
Speo. 250 250 250 250 196 250 250 

500 530 490 490 480 490 520 

Table 7 Greenland-Size distributi~n and sex-ratio of 4 Samples from tra_ 

lerB(38',28-VIII-56,43 '2-IX-56,49 '11-IX-56, 52 '14-IX-56 ) from Subdivisions 
ID-IB. 

B 13 
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YE-\R- AGE Al\r~;UAL 

CL.'I,.8S (1956 ) Cl~ c"r 1955 1956 GROWTH 

1951 V 63.6 52.? 41.3 52.3 1l.0 

195J VI 6l.8 6l.4 55.2 61.1 5.~ 

1949 Vll 67.1 60.6 6l.3 65.6 4.3 

1948 Vl11 69.5 70.5 65.8 6~.9 4.1 

1947 lA 70.4 7l.9 69.7 71.7 2.u 

1945 X 75.1 75 •. ') 71.9 76.8 4.9 

Cou, Gh.u:t. fLI. j) S )llt-herI1 Re~i 1 • "Ie:;1 ~1 f3i~e 

of ;1ale.::: anu.. fE-.talee .:;i .1 U. j ;"-JI..!;1.:. =.roi'ith ( i , C'~l. ) 

TAEU; B. 01 tlle lil.Jl"1.: 1 Lhly tGprOfe,lte.l year'_cL18SE;,~ , 

b~~eu. on sd'nple gr'ou~s or :.U Ibers A, B, B, 0 , 
D, 25 adu E (Trawler s) • 

YEAR- A":l:TtLq,L 
GLASS ( 1956) C'( C ~ 1950 1956 G:CWWTli 

195~ 1V 4".8 cia • ....: 40.4 

1951 V 50.3 56.9 4&.8 56.1 8.3 

1951) '11 63.3 62.5 55.9 6<:.0 6.9 

1!;49 Vll 65.5 58.0 60.7 65.7 6.0 

194, Vll1 69.B 70.4 67.4 7u.l 2.7 

1947 1-: 7l.7 75.9 70.7 73.Bl 3.1) 

1946 .. 75. J 73.1 75.2 75.3 D.1l 

7s.3l? 
) ? 

1945 .:1 79.0 73.b 79.3 3.J) 
) 

4.ol 1944 Xl! B1.0 8u.v bU.5 84 .. 5 ) 

TABLE 9. .)f' the n:.Jre richly repreee .te:-. yeJr-' 13s.c E:f., 

based. 0'1 sa11ple gro'.lps ..;1 li'.l1bers F, 46 a:::d Gill 

Sub~ivision In. rraw16r~. 

B 14 
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S~eof Maturity A' II' B' C' 
1o-V/5-VI-56 21-V-56 22-V/28-V-56 30-V /6-VL 56 

M F M F M F M F 
% % % % % % % % 

Resting 37.7 29.7 57.7 97.6 40.2 42.8 41.4 23.0 

Developing 19.0 15.3 17.8 0.8 23.8 

Spawning 1.8 3.6 0.4 2.1 

After Spawning41.6 70.0 27·1 38.5 55·9 32.6 76.4 

Doubtful 0·3 2.4 0.6 
-'-----

% 100.1 100.0 100.1 100.0 100.1 99.9 99.9 100.6 

No 279 330 59 41 169 231 193 157 

D' 25 ' E' F' 46' G' 
8-VI/15-VI-56 13-VI-56 27/-29-VIII-56 30-VIII/5-rX-56 7-rX-56 10/13-IX-56 

M F 
% % 

52.0 16.0 

14.3 

1.7 

32.0 84.0 

M F M F 
% cy.., % <'i, 

" 

59.142.9 80.0 45.9 

,,&:7 - - 54.1 

2·3 -
16.055.4 20.0 

- 1.8 

F 
% 

M F 
% % 

F 
% 

86.5 21.1 83.0 30.1 

- 78.9 - 69.9 

13.5 - 17.0-

100.0 100 .0 100.1 100~ 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

175 175 44 56 90 85 168 132 37 38 112 113 

Table 10 Cod. Greenland May to Sptember 1956. Stage of maturity determined 

by macroscopic observation of the gonads. 

Cl 
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Lenill';i. ~ of Whol ei Liver Gonad ~ Inte" o of -.holf Liver Gun 'ods IJ.ltes 
I - -Spec Fish 10'0' f tines Spec Fish 0'0.' tines 

42 1 1760 I 40 111 I 70 2 

1 :~! I 
50 10 70 

47 3 1055 1 58 10 95 I 6 54 10 94 
52 9 11302 i 92 11 117 

I 
16 1303 81 12 117 

57 31 1693 1103 19 138 29 1643 105 

I 
19 141 

62 51 2113 1126 28 166 44 2058 144 28 165 

67 63 2556 1133 
1 38 168 64 2548 158 I 42 I 177 I 

72 45 2975 1158 1 47 178 60 2956 149 
1 

77 I 190 
I 

77 22 13588 1163 I 63 194 

I 
35 3c81 164 83 230 1 

82 6 I 
55 216 13 1415O! 159 92 267 4321 1154 I 

14420 I 70 
I 

87 1 I 20 220 I 4 4680 143 98 1200 

232 I 273
1 I I I \ I 

Table 12 Cod. Greenland. weight in grams by size-groups of whole fish 

livers, gonads, and intestines- Sample Nos:(6',15-V-56;11',25-V56; 16', 
31-V-56; 23',9-VI -56;42', I-lX-56; 45', 6-rX-56; 48'-10-lX-56. 
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Fig.6 - Cod. West Greenland. 19)6. Percentage number of the various 
stages of maturity in males and females of the various age­
groups. Sample-gr. or sample no. indicated above 
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Fig. 7. Cod. Greenland. Percentage number of males (striated 
columns) and females (wlli te columns) spawning for the first 

time at var.l cus ages (age-groups) of the abundant age-groups 
(VIl.VII, VUI l IX,X,XI ,XII ,XIII, and XIV). S=sDuthern, N=ne>rthern 
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