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A. Investigations of the cod off W. Greenland during the year 1957 
With the present paper Spain in1tiates the reporting of data from studies of the cod from Greenland. All the samples have been collected on board the vessel "ABREGO", of the PYSBE company, during the months of September and October, 1957. 

Material and methods All the samples have been arranged in two large groups, each including samples taken in about the same area and at about the same time. The two groups correspond to Subdivisions lB (Store Hellefiske Bank) and lD (Fylla Bank). The fishery on both banks was carried out in the central part of the banks. 
The samples were taken from the catches of the commercial trawler "ABREGO", which was using a trawl having a mesh size in the codend of 160 mm. (6-3/8 inches), when new and dry. To the upper side of the codend were attached one or two covers (chafing gear). Of the 16,309 specimens measured on board in September and October in lB, 12,256 were caught with one cover and a.,053 with two covers in use. 
The specimens were measured on the deck before cUlling. The fishermen normally discard all specimens below about a.o cm. in length. As the averages of the lengths were calcUlated on the basis of all specimens caught, the resUlting lengths are lower than those found by other nations us1ng only cUlled material. 

For the study of the length distribution 18,102 .pecimens were used. Of these 1,800 were used also for the study of age, sexual maturity, stomach content, etc. However, owing to the large number of otoliths which had to be read and in consideration of the time needed for the study of other samples from the ICNAF area, only 600 specimens were aged, 400 from Subdivision lB and the rest from lD. 
Th. method of selecting the fish for otolithing was as follows; all fish were numbered from 1 to 10. One fish was taken at random; then all other fish with the same number were selected for aging. The perfect agreement between the two length frequencies shows that the sample provided in this way yields reliable resUlt •• 
The weight in relation to the length was observed for 3a.l specimens. The weighings are subject to errors, owing to the influ­ence from the movement. of the boat on the scale. Once this error is eliminated, the various measurements appear to correspond well with those given b7 Poulsen in ICNAF Meeting Document No. 18, 1957 (Serial No. a.59) obtained on the basis of data collected by other countries. 
Following the procedure previously used for studying the cod on the Grand Bank, the correlations between the total length and the length of the head and the pre-dorsal length were measured using 388 speCimen., as a means of studying the various races and sub­species of cod in the Northwest Atlantic. The correlation between the g1rth and the total length was also calculated. 
All the data used in this study were taken on board by two sailors selected for this ,",ork by the PYSBE compar,:\" and instructed by me during a campaign on the Grand Bank in the month of August. 
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The data as to size and 
age referred to in this vaper will 
be published in the ICNAF Sampling 
Yearbook, 19570 

g9Q. in Subdivision IB 

Size distribution (Fig. 1). In lB 
the fishery was carried out during 
the whole of the months of Septem­
ber and October. All the samvles 
were collected between 67° 151 and 
68° 18" N and 540 20' and 540 25'W, 
i.e. on the central part of the 
Store Hellefiske Bank. 

The peak of the length 
curve is in the 50 cm. group with 
27%, followed by the 45 and 55 cm. 
groups, 17% and 16% respectively. 
The mean size Was rather small, 
54.45 cm. 

Age distribution (Fig. 2). The 
distribution by age conforms com­
pletely with that of size, a. we 
find a great predominance of four 
year-old cod (1953 year class). 
It must be borne in mind that the 
samples include specimens which 
would be discarded into the sea, 
as the measurements were made be­
fore culling. 

386 otoliths were 
studied. There is an absolute 
predominance of the 1953 year 
class with 65%, followed by the 
1952 year class with 12%. In 
nearly all the otoliths the growth 
during the summer of 1957 was 
noted, and it may be the case for 
sam. individuals that this mar­
ginal zone represents the fifth 
yearo However, even in this case, 
the 1952 and 1953 year classes 
predominate. 

In the following Table 1 
are shown the sizes of the diffe­
rent age groups, separately for 
males and females and for both 
sexes together" 

The two year-old speci­
men was not included in the calcu­
lations .. 

The strongest growth is 
found for the females, wi th the 
exception of those of age 5 (Fig.3) • 
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Table l- Cod, age distribution and mean length by year classes, 
Subdivision lB 

Year class Age Males S No,) Femal~-" (No .1 Total (c!!!>l ....!... 
cm. cm. 

1955 2 28 28 ... 
1954 3 38.54 (11) 39.75 (12) ~.17 5'65 
1953 4 48.68 (107) 48.70 (147) .69 65. 0 
1952 5 55.07 (28) 51.90 (22) 53.68 12.95 
1951 6 61.42 (7) 63.09 (ll) 62.44 4.66 
1950 7 68.00 (10) 69.53 (12) 69.00 5.69 
19~ 8 68.75 (4) 72.40 (10) 71.35 3.62 
19 9 73.00 (1) 75.00 (1) 74.00 0.51 
1947 10 69.00 ffi 74.00 U) 72.33 0.77 

1 9 217 
Feeding. The principal food of the cod in this area during the month. 
of September and October was the capelln (t!all"tys yill"sl/,') and the 
sand eel (~odY1eA ~~r1CAn!l.s). This is a period of great voracity 
for the cod, and of 387 stomach. examined no less than 68% were filled 
with food. 

Sex ratio. The female. were in the majority with ;6%; this is the 
same percentage as that found for this area in 1956, according to the 
Portuguese reportso 

Cod in Subdivision 10 

SiZ8 distrlbl/,tion. In 10 the fishery was carried out during the whole 
month of October in an area between 63° 35' and 640 05' N and 52° 50' 
and 53° 02' W. 

Measurements of 1,793 speCimens were made o The mean size 
was 59.65 em., a little larger than in IB in the same months (Fig. 4). 

"KfII r;U,liItt1lm:t1sm. The growth in 10 was slightly smaller than for the 
cod of Store He11efiske Bank. The 1952 ;rear class, five years old, 
is the most numerous (36%). It is followed by the six and seven year-
old cod with 23% and 13% respectively (Table 2 and Fig. 5). 

Table 2. Cod, age distribution and mean lengths by year classes, 
Subdivision 10 

Year class Au. Miles (NQ.l Females (N" .. l :i:2t!!J. (cm,l ...!.. 
cm. cm. 

1954 3 1+1.00 'I) 
49:57 (7) 

41.00 0.56 
1953 4 47.11 (9) 48.18 9.09 
1952 5 ;2.32 (31) 53.09 (32) 52.71 35.79 
1951 6 58.75 (20) 58.20 (20) 58.47 22.75 
1950 7 65.81 (11) 65.83 (12) 65.82 13.06 
19~ 8 66.85 (7) 74.20 (17) 71.17 9.65 
19 9 71.77 (9) 63.00 (2) 70.18 6.25 
1947 10 81.00 (1) 70.50 (2) 74.00 1.70 
1946 11 75.00 (1) 80.00 (1) 77.50 1.13 

T9 8'i 176 99.95 

The summer and autumn growth (Flg o 6) seemed to have stopped 
(October); all the speCimens are re.t1ng in this period, with the 
majority of the otoliths showing a transparent margin. This is in 
agreement with the conSiderable number of empty stomachs (55%). 

The numbers of males and females are n.early equal, 50.56~ 
and 49.43% respectively. These figures conform well with those found 
in the various areas of the Grand Bank of NewfOlilldlando 
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Feeding. The principal foods, 
as in Subdivision IB, were the 
capelin and the sand eel. 

Quantities discarded. Owing to 
the use of a net with a large 
mesh size (6-318 in. or 160 mm. 
new and dry), the quantity of 
cod discarded bas been minimal. 
In lB cod smaller than 40 cm., 
which is the 10lier 11mi t accep­
ted by the industry, made up 5.17~ 
by number. In ID this quantity 
is much smaller, only 0.79~. When 
taken into account that these 
data are based on two months I in­
vestigations, the quantities dis­
carded can be considered as 
nearly negligible. 

Weight. Individual weighing. 
were carried out for 341 cod 
from Greenland waters (the data 
will appear in the Sampling 
Yearbook). The weighings are, 
as mentioned, subject to errors 
owing to the movements of the 
vessel, but when this error is 
eliminated and a. the work was 
carried out on calm days the 
results agree fairly well with 
those cited by Poulsen in Docu­
ment No. 18 (ICNAF Serial No. 
459 of the year 1957). 

Biometric proportigns (F1g e Z 
~~~I. Using the Same methods 
aa~s~f~o~r the cod on the Grand Bank, 
the correlation between the total 
length, the head length and the 
pre-dorsal length Was calculated. 
The corresponding equations were 
estimated in order to compare the 
various stocks of codo 

The equations found for 
the two regions are very much the 
samet 

H (head) = 0.219 L + 0.448 

P (pred.L.) = 0.304 L 0.971 

In both cases L is the total 
length. 

Relation of total length to girth. 
This relation was estimated in 
order to compare results obtained 
in experimental samples with 
those from commercial catch •• , 
because a considerable variation 
of the relations occur.in both 
casaso 
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For the Greenland cod the correlation seems to be clearly 
lineal without any inflexion. There is however, a considerable 
spread of observations for th~ largest individual," The last obser­
vation (total length - 99 cm., girth - 60 cmo) is not ,hown in the 
figure. 

The ratio between the mean total length and the mean girth 
is 1.919, slightly higher than for the cod of Labrador (1.90) and much 
lower than those found for cod in the Norwegian Arctic Sea. This 
shows that the Greenland cod grows more slowly in girth than that of 
Labrador. 

Equation between total length Land g1rth G. 

G = 0.598 L 1t.370 (Fig. 8) 

cgmfAri30D of CAtches with one and with two covers of sharing gear~ 
Dur ng the fishery in September and October on Store Hellefiske Bank 
two trawls were used alternatively. One had one upper side cover, 
the other had two. The results (see Fig 9 i were contrary to what 
one would have expected, 1n favour of the trawl with two covers, in 
so far as this gear caught the largest fish. There can be no mistake 
as to this observation, because it is based on a great number of hauls. 
with one COver - 55 hauls; with two covers - 28 hauls. The two curves 
showing the measurements are parallel but with a marked adVantage in 
favour of the two covers. Also the mean size was different: 53.70 cm. 
for the one cover trawl and 56.70 cm. for the two covers trawl. 

During four days it Was possible to fish in the same place 
and under the same conditions with one cover and with twc covers. The 
results obtained were identical (see the lower set of curves). 

lio....»...LQad in the Labrador Area 

Samples were collected on board the trawler "ABREGO" of the 
PYSBE company by special personnel instructed by me for this work in 
a campaign on the Grand Bank on board the .ame boat. With this work 
Spain initiates its study of the Labrador cod. 

Katerial and methods. The material collected in 11 samples on 11 days 
was studied as a whole, .s the various positions where the hauls were 
made were very close to one another and as the hauls were made on 
successive days. 

The trawl used is that recently adopted by PYSBE, with a 
mesh 8ize in the codend of 160 mm, measured dry and before use. 

these l~ 
contents, 

Measurements were carried out on 5,7olt specimens 
were taken at random for the study of sexua11ty, 
etc .. 

and from 
age, stomach 

The methods for the study are the same as in previous years. 

pate and ~lace of sam~le8. The captures were made in Subdivision 2J 
between 5 0 25' and 5 0 05' N and 530 00" and 5lt° 15' W, during the 
last days of October and the first of November. 

Size distributions, The data will appear in tabular form in the Sam­
pling Yearbook, 1957. 

Fig. 10 gives curves for the size for the various days. It 
appears that the size decreases during the period of fishing. The mean 
sizes of the first and the last day were 59.87 and 53.80 cm. respec­
tively. 
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A similar observation has been made for many campaigns of our fishing vessels in various areas: the size of the fish gets smaller and smaller during the fishing until a point when the fishery seems to fail and the boat moves to another area o 
Figo 11 shows a curve for all the samples from this area. The largest frequency is found in the 55 cm, group (28%), followed by the 60 cmo group (26%)0 

0,.ntity discarded, It is very difficult to estimate the quantities discarded, However, it appears that in this area, where the cod gene­rally are not mixed with other speCies, the numbers of discards are very smalL 

Taking into account that the samples were measured before culling, it can be estimated that the number of cod discarded is very low, The minimal commercial size is 40 cm, In the samples from the 11 days the quantity discarded is estimated at 508% in number, not in weight, 

Age distributipn (Figo 12), For the study of age otoliths of 577 cod Were read o In general the reading of the otoliths was easy, easier than for cod from the Grand Bank and from off Bonavista, 
In nearly all cases the margins of the otoliths were dark, indicating the growth of the summer and autumn of 1957, 
The largest percentage is found for the nine year-old speci­mens (1948 year class) namely 14.38%' it is followed by the ten and seven year-old. with 1j.17% and 13,OO~ respectively, The smaller ones, age six years, and the lar~er! age 12 years or more, are found in smaller proportions than 5~, (Table 3 and Fig, 12). 

Table 3. Cod, age distribution and mean length of year classes, Subdi vision 2¥;r 
Year Males - M. li'emales- M .. Total M.Lgth. Qu.l Age N0 2 l&n&.th~ li2... I,e!ll!th em, ..1i2...- em. ..L 
1954 ~ 6 34.33 6 ~4.3~ 1.04 1953 13 42.23 14 41.28 27 1.7 4.68 1952 5 14 47.14 12 46.25 26 46.73 4.51 1951 6 25 48.40 22 52.50 47 50.31 8.14 1950 7 34 52.00 41 54.87 75 53.57 13.00 19::-Z 8 37 54.24 ~5 56.34 72 55.26 12.48 19 9 34 56.44 57.67 83 57.16 14.38 1947 10 36 57.44 46 58.42 76 57.96 13.17 1946 11 31 58.22 33 60.60 64 59.45 11.09 
i~ 12 31 59.06 25 61.16 56 61.07 ~.71 13 13 61.23 12 63.00 25 62.08 .~ 1943 14 3 67.00 ~ 63.33 6 65.16 1. 1942 15 2 65.50 63.25 6 64.00 1.04 1941 16 1 68.00 5 70.40 6 70.00 1.04 1940 17 1 65,00 1 65.00 0.17 1939 18 1 72.00 1 72.00 0.17 

281 296 5't7 99.99 

In Table 4 and Figo13 are shown the relation and percentage ot age at first spawning. It 1s seen that spawning begins at age siX years. As the fishery for cod younger than six years (three, four and five years) does not amount to more than 10% in all, the majority of the small cod are saved and with this the reproduction in the region is secured .. 
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The growth curve (Fig.l~) 
shows that, after the sixth year, 
i.e. after the first spawning, the 
fental.s grow more rapidly than the 
males. The larger specimens of l~ 
years or more have length. a little higher than those to be expected 
from the general trend of the curve. 

Stomach content. The contents of 
577 stomachs were investigated; 85% were full and 15% were empty. 

Capelin (!!.aJ.l.2tys .v.J.l.2sy.) was the only species observed 1n the 
stomachs. The great amounts of food 1n the stomachs and the character of the marginal zone in the otoliths 
1ndicate that the cod in October­
November are in a per10d of growth. 

;narer~fEO? betwFen total length ILl ___ g _____ Gl. or the study of the 
selectivity of var10us mesh s1zes 
the collection of 1nformat10n On the girth size of escaped and caught f1sh i. of value. These and other s1m11ar observations have been made earlier on research vessels but not on com­
mercIal vessels, where it 1s d1ffi­
cult and uneconomic to do so when 
the vessel 1s busy fishing. There­
fore, 1t was found advisable to com­pare such data which have been col­
lected from research vessels with 
those from commercial trawlerso The 
behaviour of fish, single or in smaller or larger shoals, may no 
doubt differ; therefore, result. 
from research vessels and from large trawlers may well differ consider­
ably, due to the durat10n of hauls, 
denSity of stock, and the behaviour of those lirs t caught. 

681012141618 
The girth of the 79 cod 

(Figs. 15 and 16) was measured Just in front of the first dorsal fin and to the half-em. as was also the 
total length. 1he stomachs of these were not investigated, but of 577 
others caught on the same day and at 
the same place 85% had full stomach •• However, when the girth is measured off the first dorsal fin, a full 
stomach will hardly influence the 
measurement .. 

Cod. LabtMOl" I 2J. Oct 0-10'1'. 19.5'7. 
Gorow\b cann for mal •• (281 .plc.) 
omd temal •• (296 .pec.). 

The relation between the averages of the total length and the pre-dorsal girth is 1.90, much lower than what has been found for the Areto-Norwegian cod, for which the following values were estimated: 
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3rd girth 
2.17 
2.23 
1.97 
2.43 

It both stocks (Labrador and the Northeast Atlantic) showed 
the same ratiO, the body development would have been the same. The 
smaller proportion found for the Labrador cod indicates that this is 
a stouter stock. 

The relationship between total length and girth corresponds 
fairly well with a straight line, for which the following equation was 
elaborated. 

G = 0.644 L - 6.763 

In this case an inflexion at 65 em., as that found for the 
Grand Bank cod, was not observed. This may be due to the small number 
ot specimens .. 

The ratio of total length to gIrth was larger than that 
tound for the Grand Bank. However, the girth of the Grand Bank cod 
was measured near the operculum. 

Table 4. 
l 

Cod, Subdivision 2¥, age at first maturity estimated from 
the rich age groups VI-XII 

V VI VII VIII IX X XI ? e Total 

~ 
No 6 19 25 

VI % 24 76 
No 22 22 

~ % - 100 

~ No 1 4 7 3 19 24 
~ 2.9 11.8 20.6 8.8 55.9 

VII No 13 1 27 41 
~ % 31.7 2.4 65.9 

~ 
No 1 18 11 2 5 37 
% 2.7 48.7 29.7 5.4 13.5 

VIII No 1 8 16 4 6 35 
~ % 2.9 22.9 45.7 - 11.4 17.1 

No 2 9 17 5 1 34 
~ % 5.9 26.5 50.0 14.7 2.9 

IX No 4 11 21 10 1 2 48 
~ % 8.3 22.9 43.8 20.8 2.1 4.1 

~ 
No 3 7 11 15 36 
~ 8.3 19.4 30.6 41.7 X No 4 6 13 15 2 40 

~ % 10.0 15.0 32.5 37.5 5.0 

~ No 4 8 5 10 3 1 31 
XI % 12.9 25.8 16.1 32.3 9.7 3.2 

No 1 14 5 8 3 2 33 
~ % 3.0 42.4 15.2 24.2 9.1 - 6.1 

~ No 2 11 13 4 1 31 
XII % 6.5 35.5 41.9 12.9 3.2 

No 2 3 13 6 1 25 
~ % 8.0 12.0 52.0 24.0 4.0 -

? - doubtful. e - imma ture , 
00 .. 0 ..... /13 
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Observations on Spa~h Trawler Catches In Subarea 3 in 1957 
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Subdivision 3K 

A large amount 
of material was collected 
in 1957 in the various sub­
divisions of Subarea 3 on 
board the trawlers "ABREGO" 
and "SANTA EUGENIA" as well 
as in port from various 
vessels; but as they often 
were caught in the same 
region and at the same time 
the results are comparable. 
The investigations on the 
selectivity of the trawls 
are very difficult to make 
on board vessels intended 
for commercial fishery for 
economic reasons, loss of 
time, etco, but samples 
collected in that manner 
offer direct evidence of 
the variation in select­
ivity of trawls with meshes 
of different size • 

The material and 
the results of the investi­
gations are given separately 
for each of the subdivisions 
of Subarea 3 • 

The species con­
Sidered are: cod (Qa~~ 
callarias L.). haddock e1-
lI,llS1,g;tamm.lls jie&l,!!f1n.lls [L ), 
and pollock (fo~~ch1.11. 
yi;tellS [L J). A part of the 
material collected has not 
been worked up OWing to lack 
of the necessary manpower 
and time. All samples were 
collected and investigated 
by the author. 

It was only possible to collect a small sample from the vessel 
"ABREGO", 500 58' Nand 5lto 35' W, August 1957. fishing with a trawl 
with meshes of 160 mm. (new, dry). . 

The sample included 2lt5 specimens. 25 (or 10%) were aged. 
The ten year-old fish, 1947 year class, predOminated. 

The size distribution of the sample is shown in Fig. 19, curve 
lao The mean length is 61.85 cm. (Size and age data considered in this 
paper will be presented in tabular form in the 1957 Sampling Yearbook. 
Owing to the scarcity of material other data are not reported.) 
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~ubdi vision 3L 
Several samples vere collected in August 1957. As all these sample. vere caught in nearly the same position, betveen ~7° 53' -48° ~7' Nand 50° 50' - 52° ~5' W, they have here been considered only in their entirety. All samples vere taken by 160 mm. (6-3/8 in.) me.hes, new 0 

Bize distribution. The size distribution of 66~3 cod measured on board betore culling i. shovn in Flg. 19, curve 2aj the mean slze Is 61.~ cm. 
Age and grgwth. Otollths of 6~5 spec1mens (10% of the sample) vere studied. Untl1 the 11th year the grevth rhythm 1. regular, but after that age the size values 11e above the curve

j 
similar to what WaS tound for Greenland cod the previous year (Fig. 17 • 

From the slxth year (i.e. princlpal year of first spavning) the temales grev more rapidly than the males, similar to the case vith the Labrador cod. 

The 1~7 year class predominated in the samples vith 15.66~, tolleved by the 19~6 year class with 11.9~~1 the 1948 year class vith 10.85~ and the 1~9 year class with 10.5~~ Fig. 18). 
The proportlon of males and females was ~9.9~ and 50.1~ reapectivaly. 

~eSh content.,. The stomach contents were studied on 649 specimens; had full stomachs. 

Weight (Fig, 20>. On some of the quietest days ~2 specimens vere measured to the centimetre and veighed. Fig. ~ gives for each cm. group the number of specimens weighed and the mean individual veight. 

SubdJ.vi.ion 3N 

The Spanish trawl fishery in 3N i. carried out mainly in summer. As in previous years, a large number of samples vas taken. They are here grouped in tvo main samples, one for August, the other for September. 

The first sample-group, caught on 5th August at ~o ~5' N and 500 3~' W, includes ~16 specimens. The mesh slze of the codend used vas 160 mm., measured vhen new. The average length of the spec-1mens 11 48.35 em. 

Age determinations vere carried out on 51 cod. Owing to thi. small number the results are not considered here. 
The .econO sample-group i. from catches made during Septem­ber at ~. 50' N and 50· 20' W and in nearby flaces by the travler "SANTA EUGENIA" udng a mesh slze of 130 mm. new, dry). The fishery vas better in September than in August, as hal been the ca.e in the last three year!. This good cod fi.hery laats until the beginning of October. 

Although the meshes differ considerably for these tvo sam­ple-group., the velSals, the fishing and the handling of the fi.h were very much the same. Further, as the region vas the same and the t1me difference only about one month! there appears to be no very appreci­able ditference in the number Of small fish passing through the net. 
The lomgth distribution curve., ~ and Sal of Fig. 19 are very Similar, and the quantity of di.carded cod is 22.3~~ for the 
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first group and 11.7~~ for the second. In comparison with other year. it appears that no appreciable difference occurs in the improvement of the selection as far as cod is concerned. 

In contrast, the difference and improvement io great as re­gard. the small haddock, the large mesh net saving more than the other. 
The reason for this difference between the two species may be that the small cod do not shoal so otrongly on the bank as the grown-up ones, and on account of this they have a better opportunity to escape the trawl. This would not be the case for the dense shoal. of haddock. This fact was al.o mentioned for Greenland cod, where large shoal. diminish the selectiv1ty. 

From thts fact it appears that the experiments on selecti­vit7 carried out by research vessels need some revision, 1n so tar aa the selection 1. less pronounced for the big trawlers. 
During September otoliths were collected, but time has not yet permitted a study of them. They are expected to be read during next year. 

A total of 4081 cod were measured from "SANTA EUGENIA" in September; their average size Was 53.0 em. A size distribution for 1526 of these cod is shown in Fig. 19, curve 5a. 
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13.w>di vis i on lP 
From this subdiVision (St. Pierre Bank) a series of samples ot split cod were collected through the year 1n port from various trawlers fishing in tne same region and at about the same periodo The cod Were measured on board, as splIt and salted, about two or three days after capture. The measurements Were converted to tresh fish using the equation determined last year for cod from the Grand Bank. Thus the results of these measurements become comparable with measure­ments of fresh cod. For the total length the mean and the standard deviation were calculated. 

At the same time and for the same vessels the codend meshes were measured. These vassels in 1957 used two upper covers for the codend, and the trawls differ somewhat for trawlers belonging to the various companleso 

The size distribution of these samples is shown in Fig. 21. All the curves are given in the same figure in order to facilitate comparison. It is apparent that the size of the cod becomes larger with increasing size of codend meshes, owing to the different selec­tiVity. Especially telling 1s the comparison between samples 3a and 4a collected on the same day and at the same place, but from vessels using a slightly different mesh size. Two year classes appear in the samples, and the boat using the smaller mesh caught the larger pro­portion of small cod. 

From the curves shown in Fig. 21 it is apparent that the mean size is decreasing from the beginning of March to the beginning of April. This fact has already been observed several times on the Grand Bank. 

Through all the samples the percentages of large cod increase with increasing mesh size, it can even be said in proportion to the mesh sizes in the five cases examined (Fig. 5). 
As the fish were split and salted, material for aging could not be collected. 

In August another sample of 436 specimens was taken in SubdiVision 3P from "ABREGO" (mesh size -, 160 mm., new, dry). The average length was 60·70 cm.; the predominating size groups were 45, 50 and 70 cm. The diapersion of sizes i. large, the standard deviation being t12.85. utoliths were collected from only 45 specimens; they have not yet been read. 

Another sample of 12,787 specimens was taken at the border of Subdivision 30 in November, Its mean length was 53.90 em., i.e. considerably below the sizes observed in August. 
Subdi vision 30 

One sample was taken in November, just at the border of 3p. The trawl used had codend meshes of 160 rom. (new) and one u~per cover on the codend. The mean size of the 3531 specimens was 52.70 cm. 
HADDOCK 

During the fishing campaign of the summer of 1957 (August­September) a smaller amount of data on the haddock were collected. Material and methods. The sWMples were taken from the same vessels and the same gears as the cod samples. The Spanish trawlers do not give special attention to fishing for haddock; this species is only considered as a by-product of the cod fishery. Therefore, during 
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some years the Spanish haddock catch has decreased considerably (the 
low Spanilh catches of haddock in recent years are thus not due to a 
scarcity of this spec1es)~ The Spanish captains leave areas with 
large concentrations of haddock, searching for cod concentrat1ons e 

Size distribution. Two samples were collected in the summer of 1957 
in 3N one in August from the "ABREGO" using a mesh size of 160 mm. 
(6-318 in.), n ..... , another in September from the "SANTA EUGENIA", mesh 
size 130 mm. (5-1/8 in.), new. 

The lengths of the fish were grouped in 3 cm. groups. The 
mean length of the "ABREGO" sample was '>0.22 cm. (standard deviation 
!3.90), that of the "SANTA EUGENIA" 39.59 cm. (standard deviation :!:6.12). 
The size difference is negligible in spite of the considerable diffe­
rence in mesh s1ze used. However, a study of the two last curves of 
Fig. 22 shows that the trawl with the larger mesh size (the August sam­
ple) allowed the haddock below 30 cm. to escape. These small haddock 
belong to the 195~ and 1955 year classes (two and three year. old). 

The standard deviation is considerably smaller for the 
August sample than for the September sample. This is due to the fact 
that the former sample represents only a single day's fishing and,it 
might well be, just a Single shoal of small haddock. The September 
sample, however, is from a period with rich fishery. However, the 
quantities discarded are in both cases very large. 

The larger mesh size (160 mm.) has caused some improvement 
in the selectivity, but not one sufficient to ensure the escape of a 
large part of the fish not used for salting. The explanation of this 
i. either that the two codend covers greatly diminish the escape or 
that the haddock concentration is so large that the large quantities 
in the codend hinder the escape. 

Size curves for earlier years are included for comparison. 
In lome years two peaks are observed, indicating two year classes 
whose growth can be followed through the years. The year cla.s which 
predominated in 1956 continues to predomlnate in 1957, and in this 
year another appears with a modal size of around 29 cm., Which, 
according to the growth rate calculated for this region of the Grand 
Bank is two years old (1955 year class). These data seem to confirm 
the three-year cycle for haddock abundance, demonstrated earlier. 

It i. to be noted that the abundance of small haddock 
increases from year to year. The stippled line in Fig. 22 indicates 
the minimum size accepted by the Spanish fishing industry. The quan­
tities to the left of this line are those discarded, increasing con­
siderably from year to year. But, although this quantity increases 
in the sample, the total yearly catch does not increa.e, due to the 
fact that the Spanish trawlers, as mentioned, do not give much atten­
tion to haddock, the demand for this specles being small. 

What is the reason for the increase in the abundance of 
small haddock? Firstly, it could be caused by a decrease in the size 
of haddock over the years. Secondly, also to a better adaption of 
this species OWing to 1mproved conditions for the young, i,e. to 
larger year classes~ I am in favour of tnis second explanation be­
cause a comparison of Thompson's figures for 1939 and mine for 195~-
1956 shows an increase in size for haddock of the same age. Finally, 
it could be noted that the mean temperature of the Grand Bank has 
increased during recent years which is beneficial for the haddock, 
which prefer warmer water than the cod. 
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POLLOCK 

No special attention has been attached to the pollock, but 
some material has been collected on days when it appeared 1n abundance 
in the catches in Subdivision 3P (450 05' Nand 550 15' W). 

The measurements were made on board "ABREGO" on fish caught 
in a 160 Mm. codend (new). The length measured is, as for the cod, the 
fork length, to the nearest centimetre. In the last days of August 
1054 pollock were measured and grouped in 5 cm. groupo, with multiples 
of 5 a. the group center (as far the cod). 

The modal size (Fig. 23) i. in the 45 cm. group (fresh fish 
length) and the mean size i. 56.55 cm. Otoliths were collected but 
not read. 

The yield of the fishery varies through the 24 hours, being 
highest early in the morning, decreasing towards noon, and being neg­
ligible in the afternoon and at night (Fig. 23). The quantity fished 
(from 2t days fishing) is expressed in "cestos" of 80 kg. split fish. 

The food of the pollock in this region was almost exclusively 
Hy~tQPhum ~unclalum Raff. and ~e~alo~cQpgly. ma~e~ens~s, i.e. luciferrua 
fishes. 
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Figure 23. Above - length diat.ribution of pollock. Subdivision 3P. August 1957. 
1.OSq specimen •• 
Below - de.tch of pollock. at different hours of the 2~ hcNn. 1 oesto • 
90 Ega. split fish. 

09 


