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1. Introduction 

In recent years experiments have been carried out by the member 
cOWltries of ICNAF to determine the conversion i"actors trom landed 
weight to weight of round fresh fish, to be used in the preparation 
of the fisheries statistics from the Convention Areao 

Portuguese experiments of this kind (for cod) were started in 
the 1953 fishing campaign. They were limited to the study of the 
cod as this is the only speCies fished intensively by the Portuguese 
fleet in the area. The results obtained were discussed and pub
lished by Figueiredo (1954 a, b and c). 

In the first of these papers, Figueiredo (1954 a) notes that 
there exist I1s1ight differences between the mean values of the con
version factors for cod in Greenland waters (the Davis Strait) and 
off Newfoundland. The highest conversion factor was found in the 
area off Newfoundland". The average value for Greenland was 2.62 
(17 experiments) and for Newfoundland 2.92 (19 experiments). The 
overall mean was 2.77. Figueiredo had no opportunity to study the 
effect on the conversion factors of the position of the fish in the 
hold during the time between salting and landing, nor of the chemi
cal composition of the salt used. Figueiredo concluded that the 
conversion factors "do not seem to be correlated with the size of 
the fish". 

In his second paper (1954 b), Figueiredo showed the existence 
of an agreement between all the results obtained in Subareas 1, 2 
and 3, except values for livers. The conversion factor found for 
Subarea 2 cod was 3.01 (11 experiments). The mean conversion 
factor for cod for all three subareas was 2.84. 

In relation with "The Portuguese Investigations in the ICNAF 
Area in 1954" (anon. 1955), we summarize the main results obtained 
from the analyses of questionnaires from the campaign of 1954 are 
a conversion factor of 2.9 for cod from the Newfoundland area (24 
samples) as well as for cod from W. Greenland (35 samples). 

The results obtained in the 1955 campaign derive from a 
series of weighings of homogeneous samples of small, medium and 
large fish, carried out by the author or by his collaborators; they 
were published in a preliminary form by Ruivo (1956). In this 
paper a certain variability of the conversion factors is described. 
Apparently there is no correlation with the position of the samples 
in the hold or with the length of the salting period. However, 
there seems to be a certain tendency for the conversion factors to 
increase with the mean size of the fish in the samples. 

2. Material and Methods 

Two different methods were used to obtain the data for the 
present investigation: (1) The compilation Q:: ·'he data from ques-
tionnaires of the s&ma foro as thcn. ~ d.escl':!.~),:'d by Figueiredo /2 
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(1954 8.)s .1 , . ..;"t.!·!,iJute~ ':.U the ca~t;:-::i:l,; tho') 3,( fleet before leav-
ing the home pl).'.~ts a--"_,, ,_~oll '1ctec. ai'-t:.:;;c' the e'.~d .Jf each campaign 
(Series Q); (2) weigh:""Egs "::a: . .'I'i0d out direc'cl,Y ".J;{ the author o~ by 
his assistallcs on board the trawler's and the dory vessels 
(Series D). 

Each questionnaire deals with a sample of approximately 100 kg. 
of fresh fish, as coming from the sea. 

The validity of the figures furni3hed by the questionnaires 
depends on the degree of accuracy with which the weighings were 
made. WeighLlg is difficult work on board a fishing vessel during 
fishing operations often Wlder bad weather conditions, and at times 
with scales which are not fully effective. Also the material it
self is in certain ways incomplete through loss of blood and 
stomach contents, etc. 

Of the terms used in the text, it is felt sufficient to define 
only "indeterminable loss" and "total recoverable". All the other 
terms are self-explanatory. 

The "indeterminable loss" represents the difference between 
the weight of the fresh fish as coming from the sea and the sum of 
the separate parts weighed during the curing (heads, livers, gonads, 
intestines, third anterior part of vertebral column and the body of 
the fish ready for salting). The "total recoverable" includes the 
weight of the fish ready for salting plus the weight of those parts 
which are currently used or which could be used (liver, air bladder 
and third anterior part of the vertebral column). The weight of 
cheeks and tongues are not included as only rarely were the respec
tive figures available, differing in this point from the method 
used by Figueiredo (195~ a). Thus the value of "total recoverable" 
is only approximate. 

The real weight of the sample of fresh fish is only rarely 
exactly 100 kgs. This becomes evident from the values obtained for 
• indeterminable loss". In the experiments, the indeterminable loss 
reaches, in certain samples, as high as 15 kg. (positive or nega
tive), assuming that the weighings of the various parts are 
accurate. The figures for yields and conversion factors are 
directly affected by this initial error in the weighing of the 
samples. 

In order to check the data obtained from the questionnaires 
and, at the same time, to evaluate the effect of the size of the 
fish on the conversion factor, a series of experiments (Series D) 
was carried out on board the dory vessel "Capitao Joao Vilarinho" 
and the trawler "Alvaro Martins Homem" in 19,5. The weighing of 
the samples and of the parts resulting from the curing operations 
were made under our own control. Instead of heterogeneous samples 
characterized only by the most frequent lengths (modes) of the 
fish, we used samples as homogeneous as possible of small, medium 
or large cod, placed in various levels of the hold - at the bot
tom, in the middle or in the uppermost layer. It should be noted 
that in this series the figures for "indeterminable loss" were 
always positive, which indicates that tho initial weights noted 
for these samples were never smaller than their actual weights. 

The data collected in the course of the 19~ and 1955 cam
paigns (Series Q and D) were used for the nreoaration of this 
paper. This data, which amounted to a total of 13,300 kg. of cod 
and included six series of experiments, was distributed as follows: 
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Greenland 

Newfoundland -

- 3 ~ 

Gl 19~1> (Q), 
G2 - 1955 (Q): 
G3 - 1955 (D), 
TNI - 1951+ (~): 
TN2 - 1955 (Q): 
TN3 - 1955 (D). 

j) s:-!':np:i..as:; 
30 sam.pIes, 
15 saLlp.les, 
'24 samples, 
22 ~amples, 

'7 san..;-les ~ 

J, 00\ ... 'g, 
1,500 kg, 
2,ltOO kg. 
2,200 kg, 

700 kg. 

(Table VI) 
(Table VII) 
(Table VIII) 
(Table IX) 
(Table X) 
(Table XI) 

All questionnaires or experiments w~Lh dubious or incomplete 
data were discarded and not included in the ta1j.les. Particularly 
all sampl~s ·with an "indeterminable loss" over-lO kgo were elimina
ted, as this would indicate an error in the initial weight of the 
samples of around 10% or more~ 

3, Data on Yield and Conversion Factors 

The data from the various samples are given in detail in 
Tables VI-XI. The maximum, minimum and mean figures for these 
series and the observations of Figueiredo (195lt a) from Subareas 1 
and 3 (1953) are summarized in Tables I and II. Table III gives 
the data collected from the ~brador (1953) by Figueiredo (1951+ b). 
No observations are available for the Labrador from 1951+ nor 1955. 

The observations from Subareas 1, 2 and 3 will be discussed 
together, principally on the basis of the averages obtained. 

The numb~r of days in the hold varies enormously within 
samples from he same subarea by up to 150 days. One would suppose 
that such a great difference would affect the proportion lost dur
ing storage in the hold, and consequently the cOllversion factors. 
The data at our disposal do not reveal any clear influence of this 
kind. This is thought to be due to the interference of other fac
tors (different position of the samples in the hold, different size 
of fish used, etc.). 

Ihe weight of salt used (Fig.la) in Series Q waS around 20 kg. 
per 100 kg§. of round fresh cod in Greenland and Newfoundland 
\19"23-~"1. In Series D the weight reaches a mean value of 35 kgs. 
for these subareas (1955). In Labrador (1953) the mean weight of 
salt was 13 kg. 

It is possible that the high value found for Subareas 1 and 3 
in Series D in which direct weighings were made was due solely to 
a more accurate weighing of the salt. However, this high value can 
also be related to the fact that in these experiments larger fish 
were normally used (mean length of cod in Series D. Greenland, 87.8 
cm.; Newfoundland, 101.0 cm.) 

Figueiredo (195lt a) is of the opinion that the smaller quan
tity of salt used in the Labrador samples could be related either 
to a difference in the technique of ,salting using a different 
quality of salt, or to the different season of the year in which 
the experiments were carried out. 

The weight of the heads (Fig.lb) is on the average.20% of the 
weight of the fish as coming from the sea, >Tith exception of the 
data from 1953 in which the percentage is clearly less, ca. 7% for 
Greenland and Newfoundland and around 15% for Labrador. The 
smaller values obtained for Subareas 1 and 3 in 1953 are in some 
cases due to the whole heads being weighed, whereas in others only 
the recoverable part of the head (cheeks and tongues) was weighed, 
refer Figueiredo (195lt a). 

From our data (Seri~o !J), one can cone.l',)," that the weight of 
the heads, pe.'.' ,·_':~,iCLpl-.~ j ha~, -<. tend~ncy to inc." .. :.ase with the mean 
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size of thH .l.-':":" (Tn:):"'\::;;, 7:-:'1' ,._2-"~ Fl_ .,. ") 
the smaller va:i1.l.e fO"lU1d for LabI·Z.U.u:r", a -'.i.:~g~;f1. 
11 smaller (mea.:".1 value of illOSt fre~uent lal.l.gth 

'1'\115 could explain 
\'iilere cod are normal-
6,J~O em.). 

The weight of livers (Fig.le) is about 5% of the weight of the 
fish as coming from the Sea in all the series except that from 
Labrador (1953) where it is Slightly more (ca. 8%). According to 
Figueiredo (1954 b), this valuo can be due to the fish having been 
"captured in the months of October and November, this being in a 
season much more late in relation to the spawning period than for 
the fish caught in Subareas 1 and 3". This interpretation is not in 
accordance Hith Thompson's (1943) opinion about the spawning period 
of cod in that region, which he states to be in September and 
October. 

This explanation cannot be applied to the observations in 1954 
and 1955 because these series include numerous samples taken in 
Subareas 1 and 3 in the last months of the year, without the mean 
value of the weight of the livers showing any significant difference 
at all. 

The yearly variation in weight of the liver, in fish of various 
stocks, is an element of the greatest interest from an economic and 
biological viewpoint, but the study of this question is outside the 
scope of this paper. 

The weight of the gOnads (Fig.ld) constitutes, when all samples 
are taken together, a small fraction of the initial weight of the 
samples, varying between 1 and 3%. These rather low values corres
pond to the fact that the major part of the samples comprised fish 
in the recovering state or in sexual repose and only rarely of fish 
in full reproduction. 

The weight of the intestines (Fig.le) makes up 6-9% of the 
fresh, whole fish in the observations from 1954-1955, but in the 
series studied by Figueiredo in 1953 the figure reached around 13%. 
The weight of intestine per 100 kg. of round fresh fish exhibits 
great variations with an amplitude of from 2 to 25 kgs. between 
individual samples (Tables I, II and III). The weight of the intes
tines contributes largely to the total weight lost during splitting 
and gutting. The big irregularity is explained partly by the sto
machs being more or less full of food, and the loss of food always 
possible during the weighings. The disparity which is observed in 
the mean values between the series. of 1954-1955 and those of 1953 
can correspond with the fact that in these last samples, the rest 
of the heads after the removal of cheeks and tongues were weighed 
together with the intestines. 

TRe weight of air Rladders (Fig.lf) Shows a great uniformity 
throug the samples. T e mean values obtained are between 1 and 
1.5%. 

The wei ht of the ~od read for s It n , i.e. when placed in 
the hal, Fig.lh represents approximately 0% of the weight of 
the fish as coming from the sea. The mean value obtained for 
Labrador (1953) is slightly lower (55%). 

The conversion factor from weight ready for salting to round 
fresh is between 1.7-1.8 (mean values). The data collected in 1955 
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through direct weighIngs (Series D .. Ta·bles VIIi =d XI) suggest 
that this factor has a slight tendenc" to inc.rea"e with the size ot 
the fish (observations from Greenland). i!owe·.er this tendency is 
not apparent in the Newfoundland data, perhaps due to the small 
number of samples. It is pas sible~lla t this phenomenon is related 
to the increase in the weight of the heads with increasing length 
of fish (Fig.3 and see page 3~)o 

ei It eo r d for saltin d 
of the weight of the fish as ready 

tor salting. Contrary to what could be expected, we have not found 
any correlation between this figure and the length of the salting 
period in the hold, the position of the samples in the piles or the 
mean length of fish used. This could result from a mutual inter
ference of these various factorso 

The total recoverable weight (Fig.li) in the series from 1954-
1955 is around 70% of the round fresh weight of the fish. It i. a 
little higher (77-82%) in the material from 1953, due to the inclu
sion of the Cheeks and tongues. The mean figures for "total 
recoverable· are only approximate, as in some series the cheeks and 
tongues are not inclnded,whereas it inCludes the weight of the 
first third of the vertebral column, which is not always used. 

The conyers ion factor for green salted cod (as landed) to round 
fresh weight varied from 2.0 to ~.O. These values, when considered 
individually, represent appreciable differences from one sample to 
another (Tables VI-XI). 

Let us try to find out if the variation in the conversion fac
tor reveals any correlation with the date of capture, the number of 
days in the hold, the position in the pile (indicating also the 
pressure to which they have been subjected), the mean size of the 
fish (Series D) or the most frequent size (Series Q). When all the 
experiments are considered, a certain irregularity in results i. 
found. Only in the case of the experiments carried out by direct 
weighing. of homogeneous samples was it possible to find a certain 
tendency for the conversion factors to increase with the mean size 
of the fish (Fig.~). This has already been dealt with in a previous 
paper (Ruivo 1956). In the case of the heterogeneous samples 
(Series Q), which are each made up of individuals differing con
siderably in size, there is a very irregular variation due certainly 
to phenomena of compensation. 

We are convinced that the other elements earlier referred to 
(selection of samples, technique of weighing and of salting, etc.) 
can to a greater or smaller degree influence the values of the COn
version factors. However, this action msy to a certain degree be 
masked by their mutual inter-action. 

From the loss per day in hold, one can conclude that in cases 
when the salting is of short duration exceedingly high values are 
attained (for example, around 1,900 grams in two weeks, Greenland 
TN2), decreasing gradually, with a tendency to be stabilized. 

A thorough study of the phenomena supposed to influence the 
loss between salting and landing will call for experiments that are 
very cautiously planned, and difficult, perhaps even impossible, to 
carry out on board vessels which are in the act of fishing. 
Furthermore, it does not seem necessary to achieve such a detailed 
accuracy" 
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In order (.,) pr()c-:.lre a s·~·,.rruna.r~' :f tLe (1::." .-;_. -'.but1on of conversion 
factors throut:;h the various serio .. ~ of experili',e_l<~s, the values are 
classified b 8.} =its (Tables IV and IT, Fig.;). As can be Seen 
from these frequency polygons, the distrltuticll is rather more 
regular in Newfoundland than in Greenlru,d. The mean figure for con
version factors and the means for each series were as folloWSJ 

NewfmmdJ aDd 

GreenlApd 

Labrador 

- 1953 (Q), 19 
195G- (Q II 2lt 

- 1955 (Q), 22 
1955 (D): 7 

- 195.3 (Q): 17 
1954 (QlI 35 

- 1955 (QlI 30 
- 1955 (D). 15 
- 1953 (Q). 11 

samplp.s. 
samples. 
samples. 
samples 0 

samples, 
samples. 
samples. 
samples. 
samples. 

Mode = 2.875 (lt2.1%)1 Mean~2.9 
Mode = 3.0 (lt5.9%); Mean = 2.9 
Mode = 3.0 (ltO.9%); Mean = 2.8 
Mode = 2.7 (57.2%)' Mean = 2.8 
Mode = 2.875 (47.0~); Mean=2.6 
Mode = 3.0 (37.1%); Mean = 2.9 
Mode = 2.7 (40.0%); Mean = 2.7 
Mode = 3.0 (33.3%)' Mean = 3.3 
Mode = 2.875 (45.5~); Mean=3.0 

Contrary to what one should expect from the big variation 
observed in the conversion factors in the various samples, the mean 
values obtained for the series are in relatively good agreement, in 
particular in Subarea 3 (conversion factor = 2.8-2.9). In Subarea 
1 the variation is greater (2.6-2.9), even after discarding the 
high figure 3.3 of Series D (1955), which was made up of homo
geneous samples all characterized by the exceptionally big length 
of fish used (88.0 cm.). 

On the other hand, the initial weighings (fresh round) of the 
samples of Series D were made with greater accuracy than those of 
Series Q, in which often the initial weight. is smaller than it 
should be. This becomes evident from the many cases in which "in
determinable loss" represents a negative figure. The conversion 
factors in Series Q are no doubt affected by this initial weighing 
error, and will therefore be smaller than they should be. 

Considering the relative uniformity of the mean values ob
tained for the various subareas of the Northwest Atlantic, we feel 
that a single conversion factor can be applied without discriminat
ing between Subareas 1, 2 and 3. This factor should be slightly 
higher than the values obtained in Series Q. We therefore propose 
to adopt - also from its easy applicati~ in statistical calcula
tions - for the conversion of weights of green salted cod landed 
from the Portuguese fleet to round fresh fish as coming from the 
sea 1&~he ICNAF area, the conversion factor 3.0. 
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(,'SS3 (Q) 0) 

>'1 ir ..... 
No. 

Som.l. .. -. MiA. A_. 
Bo. ot day. in the hold 11 86.0 19.0 54.9 
.Amoun... of aal t. used. kgs. 11 20.0 8.0 13.0 
Bo. at fish in sample 11 56 22 35.9 
JIIoat. tr.quent or mean sue (em.) 11 78.0 50.0 66 
Weight of fish, rOWId tresh 11 - - 100.0 

" " hood. S 17-5 15.0 15·8 
" " live.t'1l 11 9.7 6.0 8.1 
" " ....... - - - -
" " !nt.eet.lnea 11 26.0 9.1 13.4 
" " air bladder 10 1.6 0·5 0.8 
• • ap1nal. colum::a. 11 7.7 3.4 4.7 
• when placed in hold 11 62.0 ~.O 55.8 
" _land.." 11 37.0 30.0 33.3 

Total HOOVel'ILhle 11 72.9 65.0 69.3 
Iade\ezm1Dable loae - - - -
Total losa 'betOft MJ.\iDs 11 54.0 38.0 ".1 
DittareDCe, Alt.ing - laDdiDg 11 31.6 , 1'1.0 22-5 

• roomd fro"" - landing 11 70·0 63.0 66.6 
Lo.. per day in hold 11 0.9'7 0.177 0.495 
Factor ot loea up to sal t.inlr 11 2.Pt '-<10 1.80 
c...~tactor 11 3.33 2.70 3.01 

WlLEIV-_ 

ec-. 1 4 (Q) 19~ . 19~ (D) 

:hc\. -.. " No • lL Ie. lL .. 
2.1 2 5.7 2 6.7 - -
2.4 9 25.7 5 16·7 - -
2.7 5 "·3 12 .a.0 1 6.7 
3.0 13 37.1 9 30.0 5 33.3 
3.3 q 11.4 2 6.7 4 '2f,.7 
3.6 1 2.9 - - • 26.7 
3,9 1 2.9 - - 1 6.7 
T ~~ 100.0 :lO 100.1 15 100.1 

ConY. 1 • (Q) 19' 19' CD) 
Faet.. No. No. No. 
2.1 1 •• 2 - - - -
2 •• 1 •• 2 6 27·3 - -
2.7 5 20.8 • 18.2 q 57.2 
3.0 11 45.9 9 .a.9 3 42.7 
3.3 6 25.0 2 9.1 - -
3.6 - - 1 4-5 - -
3.9 - - - - - -

T 24 100.1 22 100.0 7 99.9 

ElO 
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