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Introduction 

This report deals with the second scientific cruise 
carried out by Spain in the waters off Newfoundland, in accordance 
with the Research Program elaborated by ICNAr. 

Dr. Olegario Rodriguez Martin, Biologist of the Direccion 
General de Pesca Maritima, and Dr. Alfonso RoJo Lucio, Biologist 
of the Empresas Bacaladeras, were in charge of the investigations. 

The area investigated is on the southern part of the 
Grand Banks of lIewfoundland (Subarea 3), betwean the northern lat1-
tudes ~·25' to ~.~, and between the western 10ng1tude. 50·00' 
and 50·18'. 

The cruise took place in the months of June and July 195~. 

The otter trawler "Mistral" was used for the investigat-
1ons. This vessel hes a length of 6~ metres. Its loading capacity 
1s about 850 tons of salted fish. It is equipped with radio
telegraph, rad10telephone, goniometer and echo sounder. 

The trawl used dur1ng the research work was a V1gneron
Dahl trawl w1th s11ght mod1f1cat1ons. The meshes of the trawl were 
aeasured dur1ng the cruisel a ca11brator with a pressure of 12 Ibs. 
was used. The follOWing results were obta1ned. 

Trawl new and dry 

Trawl used and wet 

Percentage of Decrease 

Dimensions 

Wings 

133 mm. (5 3/16") 

117 ..... (~ 9/16") 

12 .~" 

of Meshes 

Cod-end 

127 mm. (5") 

113 mm. (~ 7/16") 

11" 
These aeans were found for a series of measurements of 10 conseou
tive .e.hes. The oalibrator used had rounded ed8es. The measure
.ents taken refer to the interior of the m.lh. 

The aouth of the trawl hal an open1ne Of ~ .etre •• 

Th. COd - Gadul oallaria. L., and the haddock -
M.lanoerammul a.,1.t1nu. (L.), w.re the objeot of .ttidy. 

Th. ,ear us.d for the .01.nt1f10 r ••• aroh.. (d.pth 
th.Z"IDOII.ter~ I •••• urine board' l oa11 bra tOri, .to.) were ,eneroual;r 
put .t our cu.po.al by the lIewr01lZl41an4 '1Inerit. R •••• rOh 8ta1:1oa 
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in St.John's. We beg the Director of that station, Dr. W. Templeman, 
to receive our most cordial thanks for this help, 

Temperature or Water and Yield or Fishery 

It was considered of great importance to compare the 
relation batween water temperature and the yield of fishery durinS 
the summer. 

In the first Spanish research cruise (Karch-April 1953), 
it vas found that 2°-30 c. was the optimum temperature for the cod, 
and 5°-6° the optimum temperature for the haddock, 

This second cruise was, as mentioned, carried out in the 
summer (June-July 195~). The surface waters now had temperatures 
of l~o C. or more. However, at the bottom, where the cod lives and 
where the fishery is carried out, the temperatures varied between 
3,90 and ~,2° C" that is, they varied only three tenths of a degree. 

Thus, according to these observations, the so-called ·cod 
vater" has a temperature batween 20 and ~. C. in winter as well as 
in summer. 

This observation was of special importance, as it showed 
the captains of the fishing vessels the advantages which they could 
get by using a depth thermometer in their fiShing, about which they 
had baan sceptical until now, Several of the vessels already car
ried depth thermometers, but they were not often used because the 
captains vere not convinced of the importance of the temperature 
for the distribution of the cod SChools, 

Cgpy,rsi9Q Factor' 

In the recommendations by the Committee on Research and 
StatistiCS, it has been stated that it is important tor the proper 
compilation of ICRlF statistics that turther experiments on conver
sion tactors be carried out within the Convention Area. In accord
ance vith this recommendation, the following studies of conversion 
factors to ba used for the cod and haddock ceught by Spanish tish
ing vessels have been carried out during our summer cruise ot 195~ 
(June-July), 

The researChes cover the cod and the haddock. 

The tollowing weighings were carried out on individual 
specimens ot various size. or on whole samples. 

Weight of fish round tresh immediately atter capture; 
Weight of tish beheaded; 
Weight ot tish beheaded, eViscerated, washed and 
with part of the backbone removed; 
Weight of fish landed - i,e. after salting and 
storing in hold. 

(a), (b) and (0) were mad. on board the ve.sel; (d) 
after landing. 

All ti.h in the.e experiment. were merked with a metal 
tas bearins a number. 

Pro. the.e data, the tollowinl have been determined. 
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(A) 
(B) 

(C) 

(D) 

(E) 

(F) 

(G) 
(H) 
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Percentage of loss in weight through beheading; 
Percentage of loss in weight through beheading, evis
cerating, removing part of backbone and washing; 
Percentage of total fish recovered and salted in the 
hold of the vessel' 
Conversion Factor i. The factor to convert the 
weight of the fish as ready for salting (without 
head, entrails, vertebral column and washed) to 
the round fresh weight; 
Percentage of loss in weight through salting (1n 
the hold of the vessel); 
Percentage of loss in weight of fish from the moment 
of capture until landed; 
Percentage of the total weight landed as salt cod; 
Conversion Factor II. nThis is the factor to convert 
the landed weight of the fish to the round fresh 
weight. 

These data are given in Table 1. 

The mean values of Conversion Factor II calculated from 
all the experiments are, for cod - 2.73; for haddock - 2.82. 

There 1s a considerable difference in the conversion 
factors found 1n the two Spanish campaigns. 

Cod 

Haddock 

March-April 1953 . 

3.5 

3.10 

J W1e-July 1954 

2.73 

2.82 

Explanation of the Differenge 

The ~ cruise (March-April 1953) was carr1ed out at 
the beginning of the f1sh1ng season, thus 

(a) the fishes had not yet spawned; therefore, the1r 
voluminous gonads and testes represented a cons1der
able weight which was lost during eviscerating; 

(b) the f1sh which were the object of the we1ghings 
were placed 1n the bottom of the hold and stayed 
there for f1ve months subjected to the pressure of 
the f1sh later placed on top of them. 

The second cruise (June-July 1954) was carried out 
towards the end of the fishing season and 

(a) most of the f1sh, especially the cod, had already 
spawned; 

(b) as the hold was nearly full, the spec1mens that were 
weighed were placed in the upper part of the hold. 
Thus, they were not subjected to the pre. sure of 
large quantit1es of later incoming filh, and they 
remained only one month in the ve •• el before beln, 
landed. 

The 10 •• of we1ght and, following that, the lize of the 
converl10n factor, 1s influenced by the length of t1me the fish are 
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in the hold, The longer they are in the hold the greater the weight 
loss and 90 the larger the conversion factor~ The loss of weight 
also depends on the position of the fish in the holdo 

These observations show us that it will be necessary to 
repeat the experiments several times before a definite and proper 
conversion factor can be decided ono 

Yield of the Fisherz 

One of the problems to which special attention was paid 
during the cruise was the varying yields of the fishingo To study 
this problem, data on catches and efforts were collected. From 
this data, calculations of the catch per trawl hour were made: 

(a) Yield per trawl hour during day fishing, from 6 
o'clock in the morning to 8 oiclock 1n the evening; 

(b) Yield per trawl hour during night fishing, from 8 
o'clock 1n the evening to 6 o'clock the following 
morning; 

(c) Yield per trawl hour during the whole day and night 
(24 hrs.). 

The results are given in Tables 2 and 3, and are shown 
graphically in figs. 1 and 2. 

The unit used for the calculations of yield per effort 
has been the cesto, which equals 87.5 kilos of fresh round fish 
or 35 kgs. of salted, landed fish, 

We have used the conversion factor which 1s used by 
lCNAF (2.5). In the 1954 cruise we found another - somewhat 
higher - conversion factor, but we have not found it expedient to 
use it in these calculations. 

The average yields per hour's trawling were calculated 
for each daylight, night and 24-hour period. They are shown in 
figure 2. The extreme values are given in the table below: 

Day 
Night 
24-hr. period 

Range of Yield per Hour's Trawling 
in Kgs. (to nearest Hundred) 

Minimllm l!1aximum R!ri&i 
800 (3 July) 2,bOO (30 June) 

1,500 (2 July) 3,500 (5 July) 
1,000 (3 July) 2,600 (9 July) 

2,000 
2,000 
1,600 

On the 3rd July a steep fall is observed in the average 
yield per hour for the 24 hours and tor the daylight catches, co
inciding with a smaller rise in the night yield per hour. During 
the summer season the cod migrate generally towards the north. On 
this date, the 3rd of July, a decrease was obsQrved in the size of 
the cod caught (compare r1g.s). It is possible that this decrease 
in average length is caused by an influx of small cod which could 
not be used commercially for salting, and which thererore were dis
carded and thus not included in the figures of the catcho 

, comparison of the graphs shows an agreement between 
the daily yield of the fishery with the frequency of 8izes (Fig.S). 
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Thus, for example. on the 2bth J1me a notable lnC'rease in average 
size is found compared to the previous day~ and corresponding to 
this increase there 1s an increase in the yield per hour of about 
1,000 kl1os~ We have already mentioned that the decrease in ~verage 
size on the 3rd July cOlncided with a decrease in yield per 
unit of effort on that day On the 6th July again, the ~lzes in
creased and so did the yields 

OWing to the scarcity of haddock in the ~atches. the 
figures for this species cannot be considered as reliable as those 
referring to the cod. The data of the haddock and cod catches are 
given separately In figure 1 In fig 2. which shows the difference 
between night and day catches~ only the totals for the two species 
are shown~ As, however, the haddock catch is so small compared to 
the cod catch, the variations in the figures can ma1nly be attri
buted to the cod, 

2,500 specimens of cod taken at rando:n were measured 
just after their capture~ The measurements were taken from the 
extreme anterior paint of the snout to the central pOint of the 
hind margin of the tail fin~ The results of the measurements are 
shown 1n the following grapns: 

a. In 1 cm. groups - Fig ,3 
b.. In 5 cm. groups - Fig.4 
c~ In 5 em, groups by successive dates ~ Fig.5. 

From these graphs, it is seen that the maximum frequen
cies of sizes are found within the 51-55 cm. group. If these 
observations are comt:'ared with those from the cruise in March~ 
April 1953 (see fig.7), an increase of 10 cm. is observed in the 
average size of the cod caught 

The real difference 15 a little more than the 10 cm, 
found, as in 1953 the measurements were taken to the extreme pos
terior margin of the caudal fin, whereas in this cruise, in order 
to comply with the norms used by the member countries of ICNAF, 
the measurements were made to the central point of the hind margin~ 

The minimum commercial size of the cod 1s around 40 cm~ 
During our stay on board the boat~ only two pereent by number of 
the cod caught were below that size and therefore discarded~ This 
would be a considerably smaller percentage by weight., 

We have used the otollths for the study of the age, The 
results are shown in Table 4, When grouped by year classes (Fig.6J, 
we find that during the fishing campaign of 195~ the 5 year old 
fish are dominant, making up 32.7% of the total catch The 5 
year olds are those born in 1949. . 

In 1953 this year class was second ltJ importance, making 
up 18% of the total catch. The fact that this year class 15 an 
abundant one in both years tends to explain the 10 em" increase in 
average size of the cod caught. 

Stage 0& Matur1~ 
By the end of JIDle, the major part of the cod had already 
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spawned. This fact appears from the figures in Table 5, where those 
having spawned (Stage VI) predominate, with 55 speeimens against 
only 3 being in the act of spawning (Stage V)o In this sample - of 
233 specimens - there were equal proportions of males and females, 
respectively 116 and 117 specimens. The same equal distribution of 
males and females was observed in a big number of specimens when 
they were being eviscerated. Here we found 286 males and 285 females. 

Food 
Stomachs of various specimens were collected to carry out 

a study of the food. The results are shown 1n the follOWing table, 

Weight of 
No .. of Size stomach No. of capel1n 
specimen in ems, in grams in stomach 

1 9 
2 190 ~ 3 220 
4 188 7 
5 228 10 
6 30 7 1 
7 32 - 3 
8 32 42 4 
9 29 22 2 

10 30 19 1 
11 29 30 3 

The stomachs of the cod were found to be filled with 
capelin, which at this time are completely mature and in spawning 
schools. This is in contrast to what was found last year (March 
and April) when there was a great variety in the food of the cod. 

Haddock 

The haddock were measured, as were the cod, from the 
extreme point of the snout to the central point of the caudal fin. 
1,045 specimens, chosen et random t were measured. The distribution 
of sizes is shown in Figures 8 ana 9, in Fig.8 by centimetres and 
in Fig.9 by 5 cm. groups. These graphs show the greatest abundance 
of individuals to be within the size group 41-45 cm. These are 
1'1 ve year aIds. 

The minimum commercial size is, as for the cod 40 em. 
20% by number were discarded (the dark zone in Fig.9). ~his cor
responds to a considerably lower percentage by weight. 

It is necessary to stress that this 20% di.carded was 
registered at the end of the fishing campaign when the holda were 
nearly full of fi8h

t 
and when the captain. would be more particular 

as to aize than at he beginning of the campaign. 

The acale. were uaed for the study of the ag.. Table 6 
shows the age and ai.e distribution of 200 haddock. Growth curv •• 
based on these figur •• are shown in Fig.lO. Male and remale growth 
curves are shown .eparately. However there are no appreoiable dif
ference. betw.en them. 
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Three year old haddock are about 35 cm., five year olds 
are around 46 em. seven year olds around 56 cmo and those of 
nine years about II cmo 

A histogram showing the abundance of age groups and 
year classes is given in fig.ll. This is based on the ages of 
200 specimens. Age group V (year class 1949) is dominant with 
30_, closely followed by age group VI (year class 1948) with 25.5%. 
By applying the age/size distribution (shown in Table 6) to the 
length frequency data (fig.8), the age frequency of the sample 
measured (1,045 specimens) has been calculated. This is shown in 
fig.12. The two distributions are analQgous, but the proportions 
of the age groups are considerably different. 

Stage of Maturity 

Unlike the cod which were nearly all spent, the haddock 
were in full spawning. The size (in 5 cm. length groups), sex 
and stage of maturity is shown for 204 specimens in Table 7. 
There is a slight dominance of the males. This was confirmed by 
determining the sex of a further sample of 759 specimens; this 
gave 400 males and 359 females. 

E!!2li 
A study of the stomach contents of various specimens 

showed that the food preferred by the adults at this time of the 
year was the capelin. Great quantit1es of fish roe mixed w1th 
sand were found 1n the smaller specimenso 

THE END 
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TABLE 2. OO,l,Y CATCHES 

I II 
Date No. of Cestos1 ) Salted Wt. (i~/lant) 

(I • 35 kgs 

In 
Weight, round fresh 
ill x 2 

1954 Cod I~ad- Total Cod Had~, Total 
[dock dock 

~--

Cod ·Total 

26-I'I 205 29 234 7,175 1,015 8,190 17,937.5 2,537.5 20,475.0 

27 200 15 215 7,000 525 7,525 17,500 1,312.5 18,812.5 

28 300 73 373 10,500 2,555 13,055 26,250 6,387.5 32,637.5 

29 321 80 401 11,235 2,800 14,035 28,087.5 7,000 35,087.5 

30 367 40 407 12,845 1,400 14,245 32,112.5 3,500 35,612.5 

I-VIl 412 50 462 14,420 1,750 16,170 36,050 4,375 40,425 

2 245 100 345 8,575 3,500 12,075 21,437.5 8,750 30,187.5 

3 140 27 167 4,900 945 5,845 12,250 2,362.5 14,612.5 

4 250 33 283 8,750 1,155 9,905 21,875 2,887.524,762.5 

5 400 lt8 ltlt8 14,000 1,680 15,680 35,000 4,200 39,200 

6 451 30 lt81 15,785 1,050 16,835 39,462.5 2,625 42,087.5 

7 215 11 226 7,525 385 7,910 18,812.5 962.5 19,775.0 

8 370 46 416 12,950 1,610 14,560 32,375 4,025 36,400 

9 ltlt4 Ite lt84 15,51te 1,400 16,91te 38,850 3,500 42,350 

10 26 26 910 910 2,275 2,275 

The following figures are the means, not including the fishing on the 
last day, which lasted only some few hours: 

308.6 ltlt.4 353.0 12,355 30,887.5 

1) 1 cesto = 87.5 kgs., round fresh = 35 kg. landed weight 
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TABLE 3. YIBLD6 PER TRAWL HOlJR 
BY 2i+-HOlJR PBRIOD6, BY DAYS AND BY NIGHTS - KGB. 

Y E R 0 
in the by y 
24 D N 

26-VI 20.,475.0 8h. 20 2,457.0 2,284.1f ~'1:;761.3 

27 18,812.5 16h. 30 1,140.1 1,00102 1,689.1 

28 32,637.5 16h. 20 1,998.2 2,070.8 2,070.8 

29 35,087.5 17h. 2,064.0 2,202.6 2,013.7 

30 35,612.5 14h. 10 2,513.8 2,756.3 1,909.1 

1-VII 40,425.0 15h. 45 2,566.6 2,436.8 1,711.6 

2 30,187.5 16h. 25 1,838.8 1,852.1 1,lHl5.8 

3 14,612.5 15h. 15 958.1 814.1 1,778.6 

4 24,762.5 14h. 55 1,660.0 1,468.1 1,922.5 

5 39,200.0 16h. 05 2,437.3 2,476.2 3,lHl6.0 

6 42,087.5 16h. 45 2,512.7 2,447.2 2,143.7 

7 19,775.0 12h. 1,647.9 1,050.0 1,604.2 

8 36,400.0 15h. 15 2,386.9 2,700.0 3,402.0 

9 42,350.0 15h. 55 2,660.7 1,725.0 2,857.0 

10 2,275.0 Ih. 30 1,516.6 

The following figures are the mean values of the whole period, 
excluding the last day. 

30,887.5 2,060.2 2,131.1 
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TABLE 10. COD. AGE AND LENGTH 

Years 3 10 ~ 6 Z 8 2 10 .n 12 lJ 16 lZ Tota~ 

Cms o 36 2 2 
38 2 1 3 
39 1 10 5 
100 2 10 1 7 
101 - 2 1 3 
102 - 1 1 
~ - 3 1 10 
105 - 2 3 1 6 
106 - 6 1 1 8 
107 - 1 3 1 5 
loB - 5 2 1 8 
109 - 2 8 1 11 
50 - 2 8 2 12 
51 - 2 7 3 12 
52 - 3 10 5 1 1 20 
53 - - 10 3 13 
510 - 2 7 3 12 
55 - 1 9 9 1 20 
56 - 1 6 10 11 
57 - 2 3 1 1 7 
58 - 2 7 7 1 17 
59 - 2 5 2 1 10 
60 - 3 10 7 
61 - 1 6 3 10 
62 - 1 3 2 6 
63 - 1 3 2 6 
610 - 1 1 2 10 
65 - 1 1 2 10 
66 - 2 2 10 
67 - 1 1 
68 - 1 1 2 
69 - 1 1 2 
70 - 1 1 1 3 
71 - 1 3 2 6 
72 - 1 1 1 3 
73 - 1 1 2 
710 - 1 1 2 
75 - 1 2 1 10 
76 - 1 1 
77 - 1 1 
78 - 1 1 2 
80 - 1 1 
81 - 1 1 
810 - 1 1 
85 - 1 1 2 
87 - 1 1 
88 - 1 1 

102 - 1 1 2 
103 - 1 1 
lOt,. - 1 1 2 
106 - 1 1 
107 - 1 1 
110 - 1 1 2 
1210 - 1 1 

TOTAl 7 102 93 75 310 16 5 3 3 2 2 1 1 2810 
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TABLE 6. HADDOCK. A.GE AND LENGTH 

Years 1 2 J 1+ ~ Q 2 § 9 Total 

Cms.22 1 1 
26 2 2 
27 1 1 
28 1+ 1+ 
29 1 1 
30 
36 2 2 
37 1 1 2 
38 2 1 3 
39 - 1 1 
1+0 1+ 6 10 
1+1 3 2 5 
1+2 5 1+ 9 
1+3 2 7 1 10 
~ 1 " 5 
1+5 1 1 
1+6 1+ " 1+7 1+ 3 7 
i+8 2 1+ 6 
1+9 3 7 10 
50 1+ 5 1 10 
51 1+ 1+ 8 
52 3 5 1 9 
53 1+ 3 1 8 
51+ 3 ~ 1+ 16 
55 1 " 9 
56 3 6 1 2 12 
57 1 2 5 2 10 
58 2 2 1 1 6 
59 3 3 6 
60 1 7 2 10 
61 5 1 6 
62 1 1 
63 1 1 
61+ 1 1 
65 1 1 
66 1 1 
67 1 1 

TOTAL 1 8 1 20 58 51 26 20 15 200 
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Date.. l7 28 ~9 30 1 Z 3 4 5 6 r 8 ~ 

Fig. 1 Catch in tons on each day, 26 June to 9 July, of cod~ haddock, 
and total catch Grand Bank, "Mistral", June-July, 19, .... 

Tons 

3 

2 

1 

Fig. 2 

_______ 24 hours 
,---< By day 
$- ._@ By night 

7 S 9 

Yields (cod t haddock) per 1 hour's trawling on each day 26 
June - 9 July, in the 24 hours, by day, and by night. 
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70 75 80 85 

Length frequen~ curve (by ems) Grand Bank. June - July 195~, 2,590 specimens. 
"Mistral", 

5 em. 31 36 41 4& 51 56 61 6& 11 T6 BI B6 91 96 101 10& 
5~ 40 ~5 50 55 60 65 TO 75 eo 6S 90 95 100 10! 110 

Fig. 4 Cod. Length frequency curve (by 5cm sroups) Grand Bank, "Mistral", June - July 19~, 2,590 specimens. 
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26 - VI 
20 

280 spec. 
10 

20 27 - VI 

10 500 spec. 

20 28 - VI 

10 300 spec. 

20 29 - VI 

10 
500 spec. 

20 30 - VI 

10 300 spec. 

20 3 - VII 

10 250 spec. 

20 6 - VII 

10 
385 spec. 

5 cm. 31 36 ~1 ~6 51 56 61 66 71 76 81 86 91 ~6 101 
35 *0 45 50 55 60 65 70 75 80 85 90 95 100 105 

Fig. 5 Cod. Length frequency curves by 5 cm groups for different 
dates Grand Bank, "Mistral", June - July 19~. 
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Fig. 6 Cod. Age distribution in frequency yercentages, Grand 
Bank, "Mistral", June-July 195'+. 284 specimens. 
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No. of 
spec. 

75 

50 

25 

cm. 25 35 45 55 65 70 

F1,. 8 Haddock - Length frequency by cm. Grand Bank, "Mistral", 
June-July 1954, 1,045 specimens. 

20 

10 

cm. 26 
30 

F1,. 9 Haddock - Lenlth frequency by 5 cm. Iroups. Grand Bank, 
"M1stral", June-July 1954. 
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lC---------II. Mal •• 

P'11. 10 a.ddocll: - Growth curv •• forJal .. and femal... Grand Bank, 
"1C1.tral", JIIM-J , 19"'. 
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Fll. 11 Haddock - Ale di.tributlon in percentag,.. Grand Bank, 
"Mi.tral ", June-July 195'4-. 200 .peoimenl. 
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Fl •• 12 Haddook - Caloulatld a,1 4i.tribution in plrolnta.... Orand 

1aU, "IIi.tral", Ju.-July 19". S.tiate ba"d 
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