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1. Introduction

In recent years experiments have been carried out by the member
countries of ICNAF to destermine the conversion factors from landed
welght to weight of round fresh fish, to be used in the preparation
of the fisheries statistics from the Convention Area.

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 flshed intensively by the Portuguese
fleet in the area. The results obtained were discussed and pub-
lished by Figueiredo {(195% a; h and ¢).

In the first of these papers, Flgueiredo (195% a) notes that
there exist "slight 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 Gresnland was 2.62
{17 experiments) and for Newfoundland 2.92 (19 experiments). The
overall mean was 2.77. Figueiredc 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, ner of the chemi-
cal composltion 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 2.8,

In relation with "The Portuguese Investigations in the ICNAF
Area in 1954" (anon. 1955), we summarize the maln results obtained
from the analyses of questionnaires from the campalgn 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, medlum and
large fish, carried out by the author or by his collaborators; they
were published in a preliminary form by Rulvo (1956)., In this
paper a certain variability of the converslon factors is described.
Apparently there 1s no correlation with the position of the samples
in the hold or with the length of the 3alting period. However,
there seems to be a certain tendency for the conversion facteors 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 «f the data from ques-
tiomnaires of the same form as theee deserihed by Figueiredo /2
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{10o5% a)s s atributed o the eantsins o the 23 fleet befere leav-
ing the home porits a-w collected aftzr the ewd Jf each campaign
(Series Q); (2) weighings carried out dirsetly oy the author or by
his assistauts on board the trawlers and the dory vessels ’
(Series D).

Bach questionnaire deals with a sample of approximately 100 kg.
of fresh fishy as coming from the sea.

The validity of the figures furnished by the questionnaires
depends on the degree of accuracy with which the weighings were
made. Weilghing is diffieult work on board a fishing vessel durlng
fishing operations often under bad weather condltlions, and at times
with scalss which are not fully effective. Also the material it-
self 1s in certain ways incomplete through loss of blood and
stomach contents, etc.

0f the terms used in the text, it is felt sufficlent to define
enly "indeterminable loss™ and "total recoverable™. All the other
terms are self-explanatory.

The "indeterminable loss" represents the difference between
the welight 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
welght of the fish ready for salting plus the weight of those parts
which are currently used or which could be used (liver, alr bladder
and third anterior part of the vertebral column). The weight of
cheeks and tongues are not Ilncluded as only rarely were the respec-
tive figures available, differing in this point from the method
used by Figuelredc (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
8indeterminable loss™. In the experiments, the indeterminable loss
reaches, in certain samples, as high as 15 kg. (positive or nega-
tive)y assuming that the weighings of the various parts are
accurate. The figures for yields and converslion factors are
direitly 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 factory; a serles of experiments (Series D)
was carried out on board the dory wessel "Capitdo Jodo Vilarinho"
and the trawler "Alvaro Martins Homem™ in 1955. The weighing of
the samples and of the parts resulting from the curing operations
were made under ocur own control. Instead of heterogeneous samples
characterized only by the most frequent lengths (modes) of the
fishy we used samples as homogeneous as possible of smally medium
or large cod, placed in varicus levels of the held - at the bot-
tomy in the middle or in the uppermost layer. It should be noted
that in this serles the figurses for "indeterminable loss" were
always positive, which indicates that the initial weights noted
for these samples were never smaller than thelr actual welights.

The data collected in the course of the 1954% and 1955 cam-
paigns (Series Q and D)} were used for the vrevaration of this
paper. This data., which amounted to a total of 13,300 kg. of cod
and ineluded six seriles of experiments, was distributed as follows:
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Greenland - 61 - 19%% (Q): 35 sampies; 3,.w. kg. (Table VI)
G2 ~ 1955 (Q): 310 samples; 3:000 .ig-. (Table VII)
G3 = 1955 (D)s; 15 samples; 1500 kg. (Table VIII)

Newfoundiand - TNI - 195% (Q): 24 samples, 2,400 kg. (Table IX)
TH2 -~ 1955 (Q): 22 samples, 2,200 kg. (Table X)
TH3 - 1959 {D}: * sannles, 700 kg. (Table XI)

411 questionnaires or experiments wiih dubious or incomplete
data were discarded and not included in the tag;.esv Particularl
all samplss with an "indeterminable loss™ over 210 kg. were elimina-
ted, as this would indleate an error in the initial weight of the
samples of around 10% or more.

3. Data on Yield ard Conversion Factors

The data from the various samples are given in detail in
Tables VI-XI. The maximumy minimum and mean figures for these
series and the observations of Figueiredo (1954% a) from Subareas 1
and 3 (1953) are summarized in Tables I and II. Table III gives
the data collected from the Labrador (1953) by Figueiredo (1954 b).
No observations are available for the Labrador from 1954 nor 1955.

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

The gggpgr of days in the hold varies enormously within
samples from the 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 conversion 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.).

The welght of salt used (Fig.la) in Series Q was around 20 kg.
er 100 kgs., of round fresh cod in Greenland and Newfoundland
195395%-5?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 1s 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 weighlng of the salt. HRowever, 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: Creenland, 87.8
cm. ;3 Newfoundland, 101.0 cma§

Figueiredo {1954 a) 1s 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.

Ihe welght of the heads (Fig.lb) 1s on the average,20% of the

welght of the fish as coming from the sea, with exception of the
data from 1953 in which the percentage is clearly less, ca. 7% for
Greenland and Newfoundland and around 154 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 Flgueiredo (1954 a).

From cur data (Serizs D), one can concluie that the weight of
the heads, per semplsa; has o tendeney o inc'. iase with the mean
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size of the ,:: (Tables TIIT wno 20 Fi-,2), Tals could explain
the smaller vaiue found for labredur, a regicn where cod are normal-
ly smaller (mean value of wost frequent leugth 55.0 cm.)o.

The walght of livers (Fig.le) is ebout 5% of the weight of the
fish as coming from the sea in all the series except that from
Labrador (1953) where 1t is slightly more (ca. 8%), According to
Figueiredo (195% b), this value 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 pericd than for
the fish caught in Subereas 1 and 3". This interpretation is not in
accordance with Thompson's (1943) cpinion 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 cbservations in 195k
and 1955 because these seriles include numerous samples taken in
Subareas J and 3 in the last months of the year, without the mean
valuilof the welght of the livers showing any significant difference
at all.

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

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

The welght of the intestines (Fig.le) makes up 6-9% of the
fresh, whole fish in the observations from 1954-1955, but in the

serles studied by Figueiredo in 1993 the figure reached around 13%.
The welght 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 durlng 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 mesn values between the series of 1954-1955 and those of 1953
can correspond with the faet that in these last samples, the rest
of the heoads after the removal of cheeks and tongues were welghed
together with the intestines.

& ight of air bla (Fig.1f) shows a great uniformity
throug he samples. The mean values obtained are between 1 and

8 welght of the third terlor part o vertebral ¢
(Fig.lg). The mean values show little variatlion within the various
series (around 5%).

The welght of the body ready for sglt;ng, i.e. when placed in
the hold, (Fig.lh) represents approximately 60% of the weight of
the fish as coming from the sea. The mean value obtalned for
Labrador (1953) is slightly lower (55%).

The conversion factor from welght ready for salting to round
fresh is between 1.7-1.8 (mean values). The data collected in 1959
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through direct weighings (Series D. Tables VILI and XI) suggest
that this factor has a slight tendency to increase with the size of
the fish (observations from Greenland). IHowever this tendency 1s
not apparent in the Newfoundland data, perhaps due to the small
number of samples. It is possible %hat this phenomenon is related
to the increase in the weight of the heads with inereaslng length
of fish (Fig.3l and see page 3~it).

The difference bgtwe th eight &3 ready for saltin d t
weight as landed (Fig.lh) is of the weight of the fish as ready
for 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 factors.

8 1 recoyera eight (Fig.li) in the series from 1954-
1955 is around 703 of the round fresh weight of the fish. It 13 a
1ittle higher (77-82%) in the material from 19533, 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 included.whereas 1t includes the weight of the
first third of the vertebral column, which 1s not always used.

The gonversion factor for green salted cod (as landed) to round
fresh weight varied from 2.0 to 4%.0. 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 capiure, the number of
days in the hold, the position in the plle (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 certein irregularity in resulis is
found. Only in the case of the experiments carried out by direct
weighings of homogeneous samples was 1t possible to find a certain
tandency for the conversion factors to Increase with the mean size
of the fish (Fig.t). This has already been dealt with in a previous
paper (Buive 1956). In the case of the heterogeneous samples
{Berles Q), which are each made up of individuals differing con-
siderably in size, there is & very irregular varlation 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, ete.)
can to a greater or smaller degree influence the values of the ¢on-
version factors. However, this action may to a certain degree be
masked by their mutual inter-action.

Prom 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 examples, around 1,900 grams in two weeks, Greenland
TN2), decreasing gradually, with a tendency to be stabllized.

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 diffieult. perhaps even impossible, to
carry out on board vessels which are in the act of flshing.
Furthermore, it does not seem necessary to achieve such a detalled
accuracys
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In order > procure a summary i the < .:butlon of conversion
factors through the varicus serics of experime s, the values are
classifled ia C.3 units (Tables IV and ¥, Fig.j)}. As can be seen
from these frequency polygons, the distributicn is rather more
regular in Newfoundland than in Greeniand. The mean figure for con-
version factors and the means for each series wers as follows:

Hewfoundland - 1953 (Q): 13 samples, Mode = 2,875 (42.1%): Meanc2.9
- 195% (Q): 2% samples. Mode = 3.0 (45.9%); Mean = 2.9
- 1955 (Q): 22 samples. Mode = 3.0 (40.9%); Mean = 2.8
~ 1955 (D)s 7 samples. Mode = 2.7 (57.2%): Mean = 2.8
reenl - 19;& {Q): 17 samples, Mode = 2.87% (k?.oﬂ); Mean=2 .6
- 19 (Q): 35 samples. Mode = 3.0 (37. Y; Mean = 2,9
- 1955 (Q)s 30 samples. Mode = 2,7 (L0 0%); Mean = 2.7
- 1955 (D): 15 samples, Mode = 3.0 (3?.3%)- Mean = 3.
L dor - 1953 (Q): 11 samples, Mode = 2.875 (W5, %); 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 Bubarea 3 (conversion factor = 2,8-2.9). In Subarea
1 the varlatlon 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 bilg length
of fish used (88.0 cm.).

On the other hand, the initial weighings (fresh round) of the
Samples of Serles D were made with greater accuracy than those of
Series Q, in which often the initial weight is smaller than i1t
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.

Consldering 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 diseriminat-
ing between Subareas 1, 2 and 3. This factor should be slightly
higher than the values obtalned in Series Q. We therefore propose
to adopt - also from 1ts easy application in statistical calcula-
tions ~ for the conversion of weights of green salted cod landed
from the Portuguese fleet to roung fresh fish as coming from the
sea iw the ICKAF area, the conversion factor 3.0.
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L1953 @ .
nq_u_eiredo
Ho.
Sampl.en Max. _Mn. __Aver.
Eo. of days in the hold 11 ' B6.0 19.0 54.9
Amount of salt used, kgs. 11 20.0 8.0 13.0
Ho. of fisk in sample 11 56 22 35.9
Mast frequent or mean size {(om.) 11 78.0 50.0 66
Weight of fish, round fresh 11 - - 100.0
"N hasds 8 17.5 15.0 15.8
" " Jivers 11 9.7 6.0 8.1
n n gonads - - - -
" " jintestines 11 26.0 9.1 13.4
" 1 ajr bladder 10 1.6 0.5 0.8
" % apinal colum 11 77 3.4 4.7
" when placed in hold 11 62.0 46.0 55.8
"  when lended 11 37.0 30.0 33.3
Total recoverable 11 72.9 65.0 69.3
Indeterminable loas - - - -
Total losa bLefors salbing 11 54.0 38.0 44,1
Difference, selting - landing 11 3.6 | 14.0 22.8
d Tound fresh - landing 11 70.0 63.0 66.6
Loas per day in hold 11 0. 947 0.177 0.495
Factor of loss up to salbting 11 2.17 1470 1.80
Convaraion factar 11 3.33 2.70 301
TAHLE IV - GEEENLAND
Ceary. 1954 (Q) 1955 () . 1955 (D)
Pact, Ep. % Yo. 3 Ja.
2.1 2 5.7 2 6.7 -
2,4 9 25,7 5 16.7 - -
2.7 5 14.3 12 50.0 1 6.7
3.0 13 371 9 30.0 5 33.3
3.3 Yy 11.4 2 6.7 4 26.7
3.6 1 2.9 - - 4 26.7
3.9 1 2.9 - - 1 6.7
T 35 100.Q K's] 100.1 15 100,1
TAHLE V - FEWROUNDLARD
Conv. 1955 (Q) . 1955 (q) 1955 (D)
Fact. Ho. I No. K3 No,
2.1 1 4.2 - - - -
2.4 1 4,2 6 27.3 - -
2.7 5 20.8 4 i8.2 4 57.2
3.0 i 45.9 9 40.9 3 42.7
3.3 [ 25.0 2 9.1 - -
3.6 - ~ 1 4.5 - -
3.9 - - - - - -
T 24 100.1 22 100.0 7 9.9
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FIGUEE 1. Cresnlend, Lebrador and Fowfoundlend 1953-55. (a) Weight of salt used per
100.kge. of round fresh fish and {b-g) weights of heads, livera, goneds,
intestines, air bladders, and 3rd ant. pert of vert. col. (h) waight when
placed in hold snd when landed per 100 kgs. (i) totel recoversbls per 100
kgs round fresh.
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FIGUER 2. Weignts of heads (%) in relation to mvernge lengihs of sample,
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FIGUEE 3. Conversion factor from ready for salting to round fresh compered with mean langth of
fish in spmples.
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JIGUEE b. Conversion factor fron gress salted, landsd weight %o round fresh
compared with length of fiah in aamples.
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FIGURE §. Freguency distribution (in %) of conversion factora for each of the smeries.
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