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From 1952 to 1954 an increasing quantity of data on lan
dings and on fishing efforts have been reported to the Commission 
by member countries. This pn~er 1s an attempt to compile and com
pare the yields per unit of effort which can be calculated from 
these data in order to (a) show the extent of the material and the 
gaps which still exist (b) establish to what degree the data from 
t~e separate fishing fleets agree with one 8nother, i.e. to con
trol one set of data with another (c) to investigate what informa
tion on the relative density of the stocks is furnished by the data 
on the yield per unit of effort (d) establish yearly variations in 
the yield per unit of effort (e) examine the variations in yield 
per effort, by countries and by fishing fleets. 

As the most complete series of yields per effort 1s avail
able for the fleets of otter trawlers the results from this fishery 
will be considered most closely: only occasionally will data from 
pair-trawlers or liners be used. 

B. Extent of material. 

Table I shows t.he extent of the material, and the kind of 
data on efforts collected for the otter-trawl, pair-trawl and line 
fisheries by the separate countries in the years 1952, 53 and 54. 

It is apparent that a large variety of effort data are 
reported by the member countries. No doubt it is quite unique that 
an area as large as the Convention Area is so well covered with re
fined data on fishing efforts. It should be remembered that in most 
cases these data are also collected by month and by subdivisions 
(23 subdivisions in all). Ho'.ever, there are gaps in the collection. 
Not one of the categories of effort data are collected by all par
tiCipating cOllntT"ies. This of COU1'5e makes a comparison of the 
yields per unit of effort difficult, and consequently the full value 
of the work involved in the collecting, repo~ting, and compiling of 
these data cannot be achieved yet. A special effort should be made 
to have the collection complete for all countries. 

b. Comparison of data from various fishing fleets. 

The yields per unit of effort of a fishing fleet vary from 
subarea to subarea and from year to year. The purpose of this com
parison is to investigate whether the yields per unit of effort of 
the various fishing fleets follow the same pattern. If they gener
ally do so, we will know that the data are accurate enough to allow 
deductions, f.1. as to the denSity of the stocks in various areas 
and years, and as to the varying efficiency of variOUS types of 
vessels. 

For this comparison we sl1all use total yield (all ground
fish) for otter-trawlers. The following categories of efforts will 
be cons1dered: days on grolmds, days fished and hours trawled. The 
categories, days absent and number of trips, are of less use for 
this purpose as the distances from the home ports to the fishing 
grounds vary considerably from one country to another. 
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Figure 1 shows graphically the materfal.from Subarea 1 on annual changes in the yield per unit of effort. In the figure, data are included only for those countries which have data for more than one year. It is apparent that the data from the several fleets vary according to the same patterno Thus the fleets of Denmark, Germany, Norway, Portugal, and Spain all increased their yields per unit of effort from 1953 to 1954, the yield of the United Kingdom fleet was the same in the t\fO yearso The scantier material for 1952-53 does not show the same agreement; here there is a decrease for Portugal and the United Kingdom and an increase for Denmark and Norway. 

For Subarea 2 (Figure 2) the data or the four countries who have fished there af,T'ee fairly well, shmling a strong decline from 1952 ttlr"'jeh 1953 to 195'+" 
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1952) 
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SUBAllEA 1 WBJ\JlEA 2 ! SUBAREA 3 SUBAREA _ 
Total yield per 'rot.aJ. yield per Tat.a.l. yield per 'l'otaJ. ,yield per 

Day on :ray Hour Ifiy on Da.y Hour Da.y on lay Hour ~ em n..,. Hour 
grou- fiBh- traw- grou- fiah- traw-I gtou- fish- traw- grou- fish- t 
ruls ed led rule ,d lad ode sd lod ods ad 1.d 

11.1 13.3 2.50 12.8 ,..B 1.39 10.B 11.1 0.B2 
9.7 

IB.l 
10.8 12.1 
18.1 1.21 27·3 2.61 12.9 1.18 l~ol 1.05 

2.86 2.91 -

12.9 15.1 2.0'1 19·5 13.3 2.67 12.9 ".B 1.29 1205 11.1 0.9" 

1S ?5 0.72 12.B 13.3 1.29 9.9 10.2 0.86 
".6 

25·7 26.0 
12.9 13.1 1.63 
"05 0.B9 29·5 2b~1l 11.1 1.32 11.B 1.2~ 

11.1 1.22 16.1 1.50 11.3 1 • .0 12.6 0·99 
1.60 0.90 2.00 

lIt.D 19.0 1.3_ 1805 12.1 1.39 15.0 IB·9 1.SO 10.9 1l.lJ 1.03 
--

1.0 1.0 0.11 13.B ".1 1._9 12.0 12.6 1.0"/ 
2005 

36.9 3-·3 30.6 3-.-
30.9 

16.8 18._ 2.58 
25.1 2.6_ 12.8 1.11 15.1 1.23 16.1 1.82 

21.6 1.31 ?5 1.06 21.9 1.87 18.9 1.08 
1.60 1.08 

22.3 27.0 2.03 6.9 ".3 0.80 "05 22.6 1051 Iil.l 22.0 1.% 

16.0 20._ 1.80 15.0 13.2 1.62 13.1 18.8 1·_3 12·5 1'1.8 1.16 

1) Average of Canada (r-Britimes & Quebec) and Camlda (Newfoundland). 

Figure 3 rives the same kind of material for Subarea 3. 
The agreement here is perhaps not quite as strong as for Subareas 
1 and 20 However, there stlll is agreement in far more cases than 
there 1s disagreement o The variations between the ,separate years 
are much smaller than in Subarea 1. This might be due to the fact 
that the weather conditions influencine the fishery are less ex
treme in Subarea 3 than in Subarea 1. It might also be due to the 
fact that the stock of fish is more stabilized in Subarea 3 than 
in 1 or 20 The size of year-classes and the rate of growth are 
su~ely more subject to yearly variations in Subarea 1 than 1n Sub
area 3, as the cod, the main species caught, 1s living under more 
fluctuating conditions in Subarea 1 than in Subarea 3. 

ji'igure 4 illu.trates the material for Subarea 4. For 
this Subarea t,ere is a very close agree~ent in the yearly varia
tions of the yields by the vario'.ls countries~ It is worth noting 
that fo,.. this Subarea, as for Subarea 3, t l 1C variations from year 
to year at'e considerably SMaller than for 3ubarea 1. 

. . ..... A. 
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'I1H! prol1c.Illnced agrE.~ef1en7 0:1 t.he ,.r. ;,i,ons from year to 
year in thH yields pEr tli1i t 'Jf .. !.l." L'l' r • r th(: ;;·arate fishing 
fleets makes it evident that the i,,';tsic data (~"'. efforts and on 
landings) are fa trly accurate, and no d ol',bt 'lIe are safe in us ing 
these yields in 'our studies of the '::ondltion& of t,he fishery in 
the IeNAF Area. 

Co The relat.ive density of the stock of fish in the different sub
areas determined throllgh the fields per unit of efforto 

The table 2 shows the total yield per unit of effort (day 
on grounds, day fished, and hour trawled) in each of the Subareas 
1-4 for the sepa'rate countries in the three years 1952, 53, and 54. 
Subarea 5' is not included as data for the corresponding categories 
of 8Tfort are not available~ 

r'igure 5 gives the yields per unit of effort by subareas 
as averages of all countries and years" 

The yield per day on grounds shows a steady, but small 
decrease from Subarea 1 through 2 and 3 to Subarea 4, as follows: 

Subarea 1 16.4 tons per day on grounds 
Subarea 2 1500 tons per day on grounds 
Subarea 3 13.1 tons per day on grounds 
Subarea 4 120, tons per day on grounds 

The yield per day on grounds is thus about one third higher in Sub
area 1 than in Subarea 4. 

The yield per day fished is highest in Subarea 1, next 
but only a little below comes Subarea 3, then considerably-lower 
Subarea 4 and as the lowest Subarea 2" 

The graph (Figure ,) for the yield per hour trawled shows 
a very regular decline from Subarea 1 through 2 and 3 to 4, as 
follows: 

Subarea 1 
Subarea 2 
Subarea 43 
Subarea 

1.80 tons per hour trawled 
1,,62 tons per hour trawled 
1.43 tons per hour trawled 
1.16 tons per hour trawled 

A comparison like this is rather rough, especially as it 
1s not always tqe same countries which are fishing 1n the same area. 

To make up for this inaccuracy we ··shalf now consider only 
those countries which fish in all four subareas, namely Portugal 
and Spain. 

Table 3 (abstracted from Table 2) gives a comparison of 
the yields per unit of effort for the Portuguese and Spanish otter
trawler fleets fishing in Subareas 1, 2, 3, and 4. 

For these two countries it is apparent that Subareas 1 
and 2 have for the years in question the largest yields per unit, 
next comes Subarea 30 Subarea 4. shows the lowest yields. 

As these yields per unit of effort indicate the density 
of the population of marketable fish on the fishing banks in the 
various areas, we find that in the years 1952-~ the most dense 
stock occurred in Subareas 1 and 2, in Subarea 3 the denSity was a 
little lower, Subarea 4 showed the lcwest density of fish • 

.. ..... ./5. 
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Yield per Yields per Yielda per 
day on grounds day fbhed hour trs..-led. 

Subarea SubB:rea Suber ... 
1 2 3 4 1 2 3 4 1 2 3 • 

For"""", 
1952 18.1 27.3 12.9 IIf.1 1.21 2.61 1.18 LOS 
1953 "05 29.5 17.1 11.8 0.89 2." 1.32 1.2" 
1954 2~·Z 12.8 1~.1 16.1 2.6. 1.1Z 1.23 1.82 

MEAII 19.4 23.2 15.0 1 ... 0 1·58 2.07 1.2q 1.37 

sp&ln 
1953 17.7 16.7 17.3 12.6 1.22 1.50 1.'10 0.99 
195' 21.6 Z·~ 21.2 18·2 1.31 1.06 1.8Z 1.48 

MEAD 19.7 12.1 19.6 15.8 1.27 1.28 1.6q 1.24 

Both Count.ries 
MEAII 19·. 23.2 15.0 1".0 19.7 12.1 19.6 15.8 1,'5 1.76 1.'10 1.32 

The means lor both countries are shown graphically in Figure 6. 

These results cover very well the general impression of 
the size of the stock in the various areas o What could be astonish
ing perhaps is that the differences in the densities of the stocks 
In the four subareas are as small as appears from these figures. 
This might very well indicate that the percentage which the trawl 
takes of the amount of fish present in the area fished varies with 
varying density of the stock, so that the percentages taken become 
smaller as the density of the stock increases. Several reasons 
could be considered as accounting for thiS\ e.g. 1) that the trawl 
fishes better the less fish it contains, 2 that in a dense stock 
the fish are more easily warned of the approaching trawl; such warn
ing arising from the dense stream of fish in front of the trawl try
ing to escape capture. If this be so, we have to use the catch per. 
unit of effort with caution, When judging the density of the stock 
from it. 

If we use the yield per hour trawled, and calculate the 
density in percent of that found for the most dense population (that 
of Subare.a 2), we get the following picture: 

Subarea 2 
Subarea I 
Subarea 3 
Subarea 4 

100 per cent 
83 per cent 
80 per cent 
75 per cent 

Subareas 1 and 3 thus show a density of around 80% of that in Sub
area 2,and Subarea 4 a density of three-quarters of that in Sub
area 20 

The question arises whether these rather small variations 
in yields correspond to similar small variations in density or if . 
they are caused either by the afore-mentioned varying fishing power 
of the trawl or by the trawler captains' skill in .f1nding, where
ever and whenever they are fishing just the right spot for setting 
the trawl. This problem coule be more closely studied by consider
ing the refined data of yields by months and subdivisions. 

,. ..... ./6. 
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Another method for estlJI'<.~ tng the size of the marketable 
part of a. fish stock, ~'1hich has been ll.sed for estimation of the 
stock of plaice in the North Sea, Is the following: to calculate 
the annual percentage of thp. fish stock taken by the fishery from 
data on the recaptures made in one year from marking experiments; 
and then to multiply the total number of fish landed in one year 
(calculated from the total weight of fish landed) by the recipro
cal of this percentage (i.e. if 20% pI. the fish marked are recap
tured in one year one multiplies by ~ • 

The following is an attempt to use this method for cod in 
the Subareas 1, 3, and 4. 

A. Calculation of Size of Cod Stock from Catches and Tagging Results, 
by Subareas 

Recoveries during first year after tagging. 

Subarea 1 

Danish Experiments 19,2 3.6% 
" " 19,3 ,.3% 

Norwegian Experiments 19,3 4.7% 
United Kingdom Experiments 1222 N~ MEAN 
Subarea 3: 

Canadian Experiments 19,0 - 13.1% 

Subare!! 4 

Canadian Experiments 19,3 - 36.,% 

To these percentages ,% is added to make up for loss of 
tags on fish and for recaptures not reported; this figure is of 
course only a fictional one. 

The amended recaptures are: 

Subarea 1 
Subarea 3 
Subarea 4 

(Greenland Banks) 
(Newfoundland Banks) 
(Scotian Shelf) 

In order to be able to calculate the number of individuals 
from the landings given in tons, curves showing the size-distribu
tion of cod caught by commercially used gears have been prepared 
from measurements of cod reported to the Commission in 19,2, ,3 and 
5'4 (Figures 7 and 8). 

The largest part of this material, that from Subarea 1, 
is shown in Figure 7, by countries (a-f), by years (g, h, and i), 
and for all years and all countries (j). 

Norway (d) lands the largest cod, mean length 7701 cm., 
mean weight 402 kgsoll The mean lengths fo~ the cod caught by the 
other countries (Denmark, Germany, Iceland, Portugal, and United 
Kingdom) are somewhat smaller, differing only little from country 
to country from 68.7 cm. to 71.9 cm. 

There are slight variations in the mean lengths for the 
three years, from 71.1 cm. in 19,2 to 71.9 cm. in 195'4 (g, h, and i). 

1) The mean weight 1s estimated by using the length-weight curve 
for cod from the Newfoundland Banks reported by France (French Res. 
Rep. for 195'4, fig. 10 Ann. Proc. VoL ,) .. 
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The f:'lean size for all cQ!mtri8S ... nd all years (j) for 
Subarea 1 1s n.4 cm. cO,.,.esllond1.nr. t.0 'lel ght of ca. 3.4 kes. 
per individual. 

Figure 8 gives measurem~nts reported by France and Spain 
from Subareas 2 and 3. The means of these measurements vary con
siderably from ca. 37 to ca. 75 cm. Therefore they were not used 
for the present purpose, and the figures for Subarea 1 were used 
for the whole areae 

Total yearly Weight. Noo of indiv. Tagging Total No. of Densit.y 
cat.ch in ot (>ca. 50 an.) recap- population sq. lim. Bo. of cod 

10Xl tons one cQd """"'. t.uros (>ca. 50 an.) ot a.roa (>ca. 50 an.) 
1953/5' kg. millions % million. <100 r 0 per sq. Ian. 

Sube.rea 1 23' 3.' 69 9 767 1B9000 0058 

Subarea. 3 397 3.' 117 18 650 320000 2006 

Subarea ~ 106 3.' '3 00 108 301000 317 

In evaluating these figures on density it should be born 
in mind that in Subarea 1 the whole area north of Disko is hardly 
inhabited by the cod, and that considerable parts of Subareas 3 and 
4 are not cod grounds proper owing to the dominance of other species 
of the cod genus (haddock etc.). Therefore the following calcula
tion B is mude: 

B. Calculation of Size of Cod Stock frop Catches and Tagging Results 
from Selected Subdivisions of Subareas 1, 3, and 4, Where cod are 
dominating. 

Only the year 1953 is considered as far as landings are 
concerned. 

Total yearl)" Weight Ho. of indive Tagging Toto.l Bo. ot Denelt.y 
ce.tch in of (>ca. 50 an.) rece.p- population aq~ lon. Bo. ot cod 

lOll) t.ons one cod caught. tureB (>=0 50 =.) of area. (>ca. 50 an.) 
1953/5' kg. millions % millions (lao F. per Bq. km. 

Su--,' 
Tot. minus lA 201 30' 59 9 656 105000 6208 
Subarea. 3 
Tot.. minus .30 

end 3P 307 3.' 90 18 SOC 19lCXXl 2618 
Sularea q 
Tot.. minus qW 

end .x 125 3.' 37 .0 90 20'lO0O ." 
In considering the figures in calculations "A" as well as 

in IIBII it must be born 1n mind that a small change in the tagging 
recapture percentages will greatly change the density figures. The 
two calculations are only intended to show a possible way of calcu
lating densities in our area, not to give final results. 

lations 
culated 
4. 

For comparison with these figures on denSity of cod popu
corresponding figures for cod yield per unit of effort ca1-
fro~ the Portur.uese and Spanish mat~rial are given in Table 
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TABLE •• COD YlE.I.ill l'EB lJ~IT OF mo~,. - ron ruGAL A..'lD SFAlB' 

Yield per Yields per Yields per 
day on grounds day nllhed hour trawled 

Subarea Suba.ree. Subo.ree. 
1 2 , • 1 2 .l • 1 2 , • 

Port.uaal 
195'2 1B.1 2'703 12·9 9.0 IG21 2.61 1.1B 0.67 
1953 ".5 2905 17.0 u.B 0.B9 2.it~ 0.9' L2'1 
195. 2:;:·1 12.B 1:;:.0 16.1 2.6_ LIZ 1.2, 1.B1 

MEAl! 19._ 23.2 15.0 12.3 1.58 2.07 L12 1.241 

Spain 

1953 17.7 16.6 1105 BS 1.20 1._B 0.9' 0.67 
195' 21.6 Z .:;: 16.6 1:;:., l.~l 1.06 10 .. 2 1.20 

MEAl! 19.7 1201 1'1.1 11.9 1.26 1.27 1.18 0.9' 

Both Countriea 
MEAl! 19._ 23.2 15.0 12.3 19.7 12.1 ".1 11.9 1.'5 1.75 1." 1.12 

The cod yield is highest 1n Subarea 2, somewhat lower in 
Subarea 1, and considerably lower in 3 and 4, the two subareas where 
species other than cod playa considerable role in the fishery. 

Using the yield per hour trawled and calculating the den
sity, the yield, in percent of that found for the most dense popu
lation (that of Subarea 2), we get the following: 

Subarea 2 
Subarea 1 
Subarea 3 
Subarea 4 

100 percent 
83 percent 
65 percent 
64 percent 

When we compare these figures with the denSity of the 
stock as calculated from the tagging experiments we get the follow
ing result. 

Subarea 1 
Subarea 2 
Subarea 3 
Subarea 4 

From tagging expo 
DenSity, no. of 
ind. per sq. kin. 

6248 

2618 
441 

From yield per unit 
Density in % of 
that in Subarea 2 

The picture sO far is the same for both calculations, 1n 
that Subarea 1 (Subarea 2 is not considered) shows the highest 
figure and Subarea 4 the lO;lest. But the differences as to the 
denSity shown by the tagging results are much greater than those 
shown by the yield per unit of effort. '.'Ihereas for Subarea 1 the 
tagging results show a density of cod about 2.5 times greater than 
for Subarea 3, the yields per units only shows the density in Sub
area 1 to be around 1.3 times that in Subarea 3. Whereas tagging 
results show a six-times thinner stock in 4 than in 3, the yield 
per unit shows hardly any difference in density between these two 
subareas. 
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As mentioned earlier (p .. 5) there way be other reasons for 
this disagreement than those deriving fror.: defects in the material. 
These latter defects are supposed to be mainly found in the results 
from the tagging experlments~ 

A comnarison of the variations froI!! subarea to subarea of 
the yields per unit of effort, and of calculated density of stocks 
with the actual catch of number of individuals per square unit of 
area 1s possibleq 

For this purpose Subarea 2 is omitted because of the great 
yearly variations in Iandines, the small intensity of the fishery by 
certain countries, and the lack of tagging experiments.. Subarea 5 
is left out for want of sufficient data on fishing efforts. The 
comparison thus comprises only Subareas 1, 3 and 4 .. 

The statistics from France, Spain and Portugal, the three 
countries fishing with otter-trawl in all these three subareas are 
considered. 

The following is a survey of tho cod yields per unit of 
effort for otter-trawlers: 

Subm-ee. I Suba.rea 3 Su_" 
neld in tons per Yield in tons per Yield in tans per 

day .u.,. hour day do,y hour day day hour 

.2!!.....E.::. fish. ~ E!!..E!::. !!!!!!. ~ .!!!!..£,. !!!h:. ~ 

hone. 195" 36.9 30.6 3 ..... 
Portugal 1952 18.1 1.21 12.9 1.18 9.0 0.67 

1953 1'<-5 0.89 17.0 1·30 11.8 1.21f 
195" 25.7 2.6 .. 15.0 1.23 16.1 l.81 

Spain 1953 17.7 1.20 11-5 0.9'1 8 ... 0.67 
195" 21.6 1.31 16.6 L,,2 l~·l 1.20 

MEAIi 19.1f 25 ... 1."5 15.0 19.6 L21 12·3 19." 1.12 

The mean landin~s in individuals per square km. of area 
are calculated from the area figures and individual weight given in 
the preceding "Calculations A and B", and the ICNAF statistics on 
landings, as follows: 

Subarea 1 
Subarea 3 
Subarea 4. 

Subarea 1 
Subarea ? 
Subarea ..,. 

- Total 
- Total 
- Total 

- Total 
- Total 
- Total 

area 
area 
area 

1952-54 
1952-54 
1952-54 

subarea 
subarea 
subarea 

less 
less 
less 

365 cod 
361 cod 
126 cod 

lA, 1953 
30 & 3P, 
4w & 4X, 

per 
per 
per 

1953 
1953 

1 sq. km. 
1 sq. kIno 
1 sq. km .. 

:562 
:471 
:161 

cod 
cod 
cod 

per 1 sq.km. 
per 1 sq.km. 
per 1 sq.km. 

It is of interest to note that the number of cod trawled 
per square km. 1s much the same in Subareas 1 and 3, and about four 
times as large in these subareas as in Subarea 4. 

The following table is a comparison between the data on 
yield per unit of effort and the calculated densities of the stock 
of cod (A, B) and the catch in individuals per onesquare kilometer • 

.. " ..•• 0./10. 
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Mean yield per Density A Densi ty B cat.ch, 1ndi vidual_ 
day day hour no. per !ill'! . JUn" noo per 8'1 . km. per sq. kin. 

~ fisho ~ (l00 F. selccL. cod urea(lOO F. tot.. PiI.l"ea se1. area 

Su_l 19 •• 25·. L'5 '1058 62'!S 365 562 

Subarea. 3 15.0 19.6 1.21 2006 2618 361 '71 

Suba:rea it 12·3 19.q 1.12 317 ." 126 161 

Fieure 9 shows this comparison in graphic fOl'mQ It 1s ap
parent from the curves that the trend of the va~iatlons from subarea 
to subarea is the same for the yields per unit of effort for the 
calculated densities of stock and for the catch of indiViduals per 
square kIr.~ 

The trend of the variations from subarea to subarea is the 
same; however the degree, the range, varies conslderably~ This be
comes apparent from the following survey which for Subareas 3 and 4 
gives the abovecited figures in percentages of the corresponding 
figures for Subarea 1, the subarea which for all series shows the 
highest figure: 

Mean yield per Denait.y A Density B Catch. individuals 
day ... hour no~ per sq. km. noo per sq. kJn. per sq. Jun. 

~ fish. trawl, 0.00 ., select. cod urea(lOO F D tot. e.re& Bol. ~ 

Subarea 1 100% 100% 100% lllO,1; lllO,1; lllO,1; lllO,1; 

Suberea .3 77% 78% 83% '9% '2% 'l9% 90% 

Subarea ~ 63% 7f1!, 77% 8% 7% 35% 3'1% 

These percentages are shown in graph1c form in Figure 100 
The range of variation 1s far less for yield per fishing units than 
for densities of stock; the range for catch of individuals per sqo 
km. is intermediary. The yields per unit of effort 1n Subarea 4 are 
about 2/3 to 314 of those in Subarea 1, whereas the densities calcu
lated for Subarea 4 are less than 1/10 of those for Subarea 1; the 
catches, in individuals per sq, km", in Subarea 4 are just OVer 1/3 
of those in Subarea 1. 

d. Variations in the Yield per unit of effort in the 
years 1952-54. 

Table 5 gives, based on figures from Table 2, the figures 
for total yield per unit of effort for the years 1952, 53, and 54 
for those countries and subareas for which the data are most com
pleteo Graphs of these variations are shovln in Figures 1-40 

Subarea 1_ It is apparent frorr. the graphs that the year 1953 on a 
whole gave the lowest yields per unit of effort, that 1952 was some
what better, and that 1954 was decidedly better. It can be mention
ed that for this subarea the total yield 1s very much equal to the 
cod yield. 

It is of interest to note that the U.K. yield per hour 
trawled in 1952 was much higher than t'le Portuguese one, \.Thereas 1n 
1954 Portugal achieved a much hir,her yield than the U.K. This might 
well be caused by the fact t~at Portugal is mainly fishing the cen
tral w~ Greeland Banks, whereas the U~K .. fis1-;,ery 1s carried out 
mainly off the S.W. and W. coast. 

ell 
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TABU :i. VARIATIONS Dl TilE TOTAL YIl!.LD i'll, UNIT OF .ILFFO.fd' .- 125:2-~1f 

~.! :5UllA!iEA 1 

Yield per 'iield per Yield per 
hour bawled day OIl grounds day fished 

.lli£ .ill3. .!32! .lli£ .ill3. U.2l .lli£ .ill3. .!32! 
De_ 13.9 14.6 2405 
Go"""'1 25.7 30.9 ?iOl"llfllY 1.63 2.58 10.8 12.9 16.8 12~1 13.7 18 •• Portugal. 1.21 0.89 2.6. 18.1 lOS 25.7 
Spe.In 1.22 1.31 17.7 21.6 U.K. 2.86 1.60 1.60 

B. oUBAIlEA 2 

Canada 2-50 0.72 0.17 11.7 7S 1.0 13.3 3.3 1.0 Portugal 2.61 2~qlf 1.17 27.3 29-5 12.8 
Spoin 1·50 1.06 16.6 7-5 U.K. 2.91 0.90 

c. 5lJllAI<EA l 

Canoda 1.39 1.29 1.lf6 12.8 12.6 13.8 1<.8 13.3 10.8 Portu.&&l 1.18 1.32 1.23 12.9 17.1 15.1 
Spe.In 1.00 1.87 17.3 21.9 U.K. 2.DO 1..a 

D. SUBAIlEA • 

Canada 0.82 0.86 1.07 10.8 9.9 12.0 1l.1 10.2 12.6 Port.ugal 1.05 1.24 1.82 H.I 11.8 16.1 
Spain 0.99 1 • .a 12.6 18.9 

Subarea 2. 
decline in 
ference in 
catches 1s 

For this subarea there 1s a general and considerable the yields fr?w 1952 through i953 to 19~. The big difyield per unit of effort between Canadian and Portuguese 1N'orth notingG 

Subarea 3. There is hardly any difference in yield per unit of effort from 1952 to 1953. From 1953 to 19~ the Canadian and Spanish yields increased slightly, whereas the yields of the fishing fleets of Portugal and the United Kingdom decreased. 
Subarea 4. 1952 and 1953 show about the se.me yields per unit of effort in this subareao The yields per unit of effort are somewhat higher in 19~ than in 1952 and 1953. 

It is worth noting that the yearly variations in the yields are considerably smaller in Subareas 3 and 4 than in Subareas 1 and 2. This may be attributed to the fact that the cod are living under more extreme conditions in Subareas 1 and 2 than 1n 3 and 4 (cod makes up nearly the '",hole of the catch 1n Subareas 1 and 2, and the main part of the catch - of the tr"cller fleets - 1n SubareaS 3 and 4). Also the fact that the conditions for the fishery (weathel' and icf':) a'!"e mor!" changeable in Subareas 1 and 2 may account fOT' the greater yearly variations in y·ields per unit of effort 1n these subareas" 

.• · .• " •• 0112. 
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e. Variatiuns in :l:ie1<1 }2er unit t? r __ r·(,fort - Qy: countries, 
and by fis'ling fleets. 

Table 6 elves, for the otter-trawler fleets of the various 
countries, the total yields per hOllr trawled by subareas and years. 

TABLE 6 

M~ size of ::iub&.rea 1 Sube.ree. 2 
trawlers ta. 19£ l2£ 00 .1h 12B l2£ .w.!! .1h 

""""""" 2'f8 2.SO 0.72 0.17 1.1 
Borway S05 1.63 2-57 2.1 
Portugal 1300 1.21 0.89 2.6. 1.6 2.61 2 .... lt 1.17 2.1 
SpUn 1170 1.20 1.31 1.3 1,50 1.06 1·3 
u.x. 6gz 2.8~ l.~O 1·'12 2.0 2.21 O.~ 2.' 

-. 2.0 1., - 2.0 1.8 2.7 1.9 0.8 1.8 

M. size of ::;ub&rea 3 ::;U'barea It 
trawlers t.a. !22 l2£ Wi .1h 12B l2£ Wi .1h 

Canada 2'f8 1.39 1.29 1..6 1 •• 0.82 0.86 1.07 0.9 
.o~ S05 
Por......., 1300 1.18 1.32 1.23 1.2 1.05 L24 1.82 1.. 
Spain 1170 1.'10 1.87 1.6 0.99 1 •• 8 1.2 
U.K. 6gz 2.00 1.'f8 1·2 

-. 1.3 1.5 1.5 1 •• 0.9 1.0 1.' 1.1 • 

Already a first look at this table shows that there 1s not 
much relation between variations in size of trawlers and the yields 
per hour trawled" Norway and UaK., with trawlers of a mean size of 
,00-600, have yields as big as or even bigger than those of Portugal 
and Spain whose trawlers have a mean size of 1200-1300 tons. 

This 1s seen more clearly from the following survey of 
yearly means for Subareas 1, 3, and 4 (Subarea 2 is not included 
OWing to the much varying yields by years and the small extent of 
trawl fishing by some of the countries): 

Subarea 1 
Norway 
U"K" 
Spain 
Portugal 
Subarea 3 
Canada 
U.K. 
Spain 
Portugal 
Subarea 4 
Canada 
Spain 
Portugal 

Mean fross tonno 

g~~~ ,26 

1170)123, 
1300) 

248) 438 
627) 

1170)123" 
1300) J 

248 
1170 
1300 

C 13 

Yield per hour tons 
2.1) 2 1 
2.0) • 
1.3) 1 " 
1,6) .J 

1.4) 1 6 
1.7) • 
1,6) 1 4 
1.2) • 

0.9 
1.2 
1.4 

•• " •.••• 113. 
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A..:cording to these itgu1'0!s r::ilC rlE>et~, cOrlposed of smaller 
tra1111ers have 1n certain cases E)ven slig!1tly IvT"ger catches per 
hour trawled. t~an the fleets of la rger trciwlers" However, there 
are indications that the very srnallp,st trawlers, those of Canada, 
have a somewhat smaller yield per hour trawledQ These small traw
lers iJight lIse trawls Sr!1aller than those used by the mediwn-slzed 
and la1"ger tra\.,lers 0 

It mieht seem curious th<:i.t a trawler of say 1300 tons can 
be contpnt l/lith fishing no more fish per hour than a trawler of 500 
tons. The explanation might be that the larger trawler once upon 
the fishing [round can fish more continuously ol.dng to its greater 
capacity of enduring hard \<leather, and for a longer period due to 
its larger fish holds~ 

This leads to an investigation of possible variation in 
the degree of use of the time spent on the grounds fo'[" actual traw
ling from one fleet to another. 

The follm.,ring Table 7 gives the number of hours trawled 
per day absent, day on ground and day fished: 

TABLE Zo BXJRS TIlAWLill PEb DAY .AES.Err.r. DAY OW GIIJUN]l3. AID DAY F1~HED BY mE VABIOOS FLEl!:l'S 
IJiI ::;UBABEAS I - 4. JJD) Ilf THE Y..!i'.AM:i 12~2 - 24. 

::>t1BARIf.A 1 :<JBAREA 2 
Hours traJoded per day Hours trawled per day 

abS611 t on gro1lJldJ..) 1'.!!h!!! abs!Bi on S!:ounda ~ 
N""",¥ 1952 Canl\lde r-Br. 1952 3.' •• 6 5.3 

1953 5.0 7.9 B •• 1953 5.6 10.0 10.0 
195' •• 8 605 7.1 195' 3.0 6.0 6.0 

Portugal 1952 15.0 Portugal 1952 10.~ 

1953 16.2 1953 12.1 

195' 9.8 195' 11.0 

""un 1952 S"un 1952 
1953 10.8 1953 11.2 
195' 16 ... 195' 7.1 

U.K. 1952 3.1 6.7 UQK. 1952 205 ..9 
1953 '.3 8.9 1953 6.2 12-5 
195' ··5 9.7 195' 

SUBAli>;A l SUBAREA • 

Can .......... 1952 5.9 lD.3 10.6 Can.-Mar~ 1952 10.9 13.2 13.6 
1953 6.8 10.5 11.s 1953 9 •• 12.3 12.7 
195' 6 •• lD.7 11.1 195' 8.7 11.1t 11.7 

Can.-lffld 1952 Can.-Sfld. 1952 
1953 6.2 B.9 9.2 1953 6.B 10.9 11.2 
195' B •• 9.2 195' 10.B 11." 

PortugBJ. 1952 11.0 ~ortugeJ. 1952 13.5 
1953 13.0 1953 9.5 
195' 12~2 195. B.B 

S"un 1952 ""un 1952 
1953 12.0 1953 12.6 
195' 12.0 195' 12.7 

U.K. 1952 
1953 3.6 6.5 
195' 7.B 12.6 

1) For U.K. no. of days on ground~ are ca.lculated from number of days absent by deducting 
12 days for the duration of a return trip (no. of trips reported). 

"O'., .. .. /14. 
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Fro]": the fl[;I;.:o:es in Tfl' ~_.;:, it is :-~ ,. lOUS that there 1s in 
general a con:; iderable d 1 ffE-rEin ~l:"~ ll~ t,~'ie IE-e il:,:de of the time spent 
on the fishing grounds bet\"een Nor,vuy and the U~K~ ("dith smaller 
trawlers) on the one hand and Portuf,aJ and 3y;~,~n (larger trawlers) 
on the other; the following survey based on Table 7 gives the yearly 
means: 

Subarea 1 
1953/54 

Subarea 2 
1952154 

Subarea 3 
1953154 

Subarea 4-
1953754 

Nor-way 
UoKo 
Pcrtugal 
Spain 

Canada - Mar~ 
U,K, 
Portugal 
Spain 

Canada - Mar~ 
Canada - Nfldo 
U,K, 
Portugal 
Spain 

Canada ~ Hal'o 
Canada - Nfld 0 

Portugal 
Spain 

Nean t. I)nn , 
of tra'_v1e-r::§. 

505 
627 

1300 
11'70 

253 
627 

1300 
11'70 

253 
242 
627 

1300 
1170 

253 
242 

1300 
1170 

Hours traWled 
on !~1"olmds 

6,9 
8,7 

11.2 

10.5 
807 
9,6 

12,1 

11,9 
1 0, 9 

9,2 

Per day 
fished 

15,6 

7,1 

9,2 

ILl 
9,2 

12,0 

12,2 
11.3 

10.7 

In Subarea 1 the large trawlers of Portugal and Spain 
actually trawl for nearly twice as many hours per day on grounds 
or days fished as the medium-sized trawlers of Norway and United 
Kingdom, 

For Subarea 2 there ls the same ~ifference; further the 
same difference is found here between the quite small trawlers of 
Canada and the mediwn···sized trawlers of the U"Ko 

For Subareas 3 and 4 th8 differences are smaller and less 
regular. In Subarea 3 the Portuguese and Spanish have a slight ad
vantage over the Canadians, but th1s 1s reversed in Subarea 40 

The fact that the large trawlers generally fish for more 
hours per day on gro1lnds or day fished than do the smaller trawlers 
offers an explanation to the question, "\rIhy a b1g trawler can be 
content to fish no more per trawl hour than a small "trawler~ 

However~ even if a largp.r ~rawler can continue fishing 
under worse weather conditions than a smaller one, it is surprising 
that the difference in number of hours trawled per day can be as 
great as that found for Subarea l~ There might be other reasons, 
eog~ that the smaller tra· .... lers f)'lring to their smaller crews have to 
stop fishing at intervals in order to mana·ge the curing or the riah 
caught.. It is possible that tl-te dU°1'eT'e!1ce to some degree is due 
to a differing understanding of what is included in the terms "day 
on grounds 11 , "day fished ll

, and "llOufS trawled tl , foin the problem 
of what to do '.<lith fractions of days? :'/hen \1e have to use these 
refined stat is tics on efforts, probleI]'S like these should be taken 
into accounto 

01 
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').':1e 1 eason w>:y t.he dir.lp'T". C::<9, betWF-9n the smaller and 
larger tra"illers as to hou.rs tr(l; ... ·-J..<~d per day, i'"3 less 1n Subarea 3 
than in 1 and 2 and cOr.1pletely lacking in Subarea 4, 1s no doubt 
that the small Canadian trawlers here fish close to their home 
ports, and therefore are able to seek these during hard weather. 
The larger foreign trawlers will to a greater degree stay on the 
fishing grounds during hard weathero 

France and Germany do not report no o of hours trawled, 
but only no. of days fished. In order to draw these two countries 
into the comparison the following table of yields per number of 
days fished is given: 

France 
fleets 

TABLE 8. O'l"l'1lR-TBAWLEfG. 12~!J1 TCn!AL y~ l'ER DAY FlillfED 

lio~ of days Tot. catch Tons per Mean boon. 
fished tons da.I fished of t.rawlers 

SlIBABEA 1 
Franco 1179 1f3.51f2 36·9 1206 
o."""'Y 55 1.700 30·9 ca. 1200 
Iiorway '163 8,517 18 • .If 505 
Spain 102 2.202 21.6 1170 
SUBABEA l 
lanada - fo'm-. 1378 20.805 15·1 253 
Caoada - IUd. 21422 34.301 1/f.2 242 
France 595 18,169 30.6 1206 
Spain 4527 99.253 21.9 1170 
SUIWIEA 4 
Canada - Mar. 3658 Ifl.2lJ2 11·3 253 
Cme.da - Nfld o 372 5.083 13.8 242 
France 621 21,352 34.4 1206 
Spain 331 6,250 18.9 1170 

The table shows that the large, and modern, trawlers of 
and Germany have a larger catch per day fished than the other 
fishing in t.he subareas& 

The figures for France show yields a little higher for 
Subarea 1 than for Subareas 3 and 4e 

CONCLUSION 

There 1s a general uniformity in the variations of the 
different kinds of yields per unit of effort, regionally, yearly, 
and by fishing fleets. 

These variations further follow the same pattern (but 
show a different range of variation) as corresponding variations 
in calcualted densities of stock and in numbers of cod caught per 
sq. km. 

Consequently we can be justified in having confidence 
in the refined statistical data, as they aTe collected and repor
ted by the various countries fishing in the Convention Area. 

The figures for the years 1952-54 show that the most 
dense stocks occur in Subarea 1 (and possibly also in 2) with 
Slightly declining densities towards the sOLlth through Subarea 
3 to Subarea 4. 

~.&oooe.1l6. 
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They further show an increase in yields per unit from 
1953 to 1954, which can indicate an increase in size of stocks. 

Other statements in the preceding pages, eago as to 
varying effectiveness of various fishing fleets, of various sizes 
of vessels shall not, based as they are on very few years, and on 
rather scanty and scattered material, be regarded as definite re
suIts 0 However, they can be regarded as indications as to the 
kind of results, to be achieved from the collection and considera
tion of tOOse refined statistics" 

The large amount of refined data collected by sub
divisions and by months have not been consideredo 

- THE END-
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