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Future Prospects in t h e  Distant-Water Fisheries 

1. INTRODUCTZON 

This account of the present state of the fish stocks exploited by 
the United Kingdom distant-water fleet, and the immediate prospects of 
the fisheries based on them, is offered as an aid to policy and planning. 
Clearly the appropriate size and make-up of the fleet should be c l o s e l y  
re lated to the expected y i e l d  from t h e  fish stocks, and economic assess- 
ments must take into account the interplay of fishing e f fo r t  and product- 
ivity which largely determines t h i s  yield. Because the fishing fleets 
o f  many nations exploit the  same fish stocks, predictions of y i e l d  must 
necessarily be based to some extent upon subjective judgments of likely 
future changes in fishing by individual countries, but nevertheless the 
general sho~t-term trends may be stated with some firmness. Langer-term 
prospects are more difficult to judge but some guidance is p o s s i b l e .  

The conception o f ' t h e  sea as a limitless reservoir of f i s h  i s  long 
out-dated. Within each of the numerous separate fish stocks of t h e  
north Atlantic the mature f i s h  b r e e d  once a year, producing an enormous, 
yet  f i n i t e ,  number of young f i s h .  Each s t o c k  therefore c o n t a i n s  only a 
limited number of f i s h  available for capture, and the  catch taken will 
depend upon 

(i) t h e  abundance of fish 

(ii) t h e  amount of fishing 

and (iii) conditions in the sea which make f i s h  more or less l i a b l e  
to capture. 

Of these factors the precise fishing conditions in the sea are 
unpredictable, b u t ,  though seasonal changes may be important, over a 
whole year theiv short-term effects usually balance out ,  so t h a t  in the 
long run the  catch and catch rate depend essentially upon the first two 
factors - the abundance of the stock and t h e  amount of  f i s h i n g .  These 
w i l l  be  shown to be closely connected, but to define t h e i r  relationship, 
and to be able  to predict future catch rates, we need to b e  a b l e  to 
measure them both. 

2 .  METHODS 

(a) Estimation of abundance 

The abundance is measured by the catch per unit of fishing effort. 
A trawler fishing for a given period of time will sweep a certain area 



of sea bed,  so that the  catch per unit time of fishing gives an index of 
the number of fish per unit area and hence an index of t h e  abundance o f  
the stock.  The catch per unit flshing effort i s  thereiore defined as the 
weight (or number) of f i s h  caught by a standard trawler using standard 
gear for a standard unit of time. 

For t h e  majority of stocks in the east Atlantic the most reliable 
unit af effort is the catch per hour of United Kingdom trawlers, but i t s  
use has been complicated by increases in fishing power of the trawlers 
as their s ize  and engine power have gone up. By comparing records of a 
large number o f  vessels, this fishing power factor has been found to be 
closely proportional to the gross tonnage, over the  s i ze  range of 
'conventional' trawlers* in the dietant-water (D.W.) fleet; so the 
standard unit of effort used throughout th is  report is the catcb per 
1,000 ton- hours . 

This unit of effort can be used to calculate the average catch rate 
of any tonnage c lass  o f  trawler but it implies that ,  when fishing the 
same ground, a 4 m t o n  motor trawler will on average catch as much in 
Z& hours as a 1,000-ton motor trawler will catch in one hour. In prac- 
tice t h i s  p a r a l l e l  is not exact owing t o  the  characteristics of 
particular vessels and their skippers: as a single unit, vessel + 
skipper + gear, not all 4 W t o n  trawlers are equal, but so far as we 
can t e l l  a l l  the vessels within a given tonnage/propulsion class have 
equal potential fishing power. 

This catch per unit of effor t  will a l so  vary during the  course of a 
year. In cod fisheries the catch  rates are  generally highest in the 
e a r l y  summer, but  in t h i s  account, in order to provide a more ready 
comparison with trawler annual running costs, the catch per unit effort  
is based upon the complete year's  f i s h i n g  and is calculated as total 
catch d i v i d e d  by the number of 1,000 ton-hours fished ( i . e .  hours f ished 
x mean tonnage of vessel fishing, in thousands). 

The annual average catch per  uni t  effort given here may not corres- 
pond exactly with other estimates derived in a slightly different way, 
for example, from the catches of selected boats, but for the present 
purpose this does not matter. We are chiefly interested in changes from 
t h e  present l e v e l ,  and these can be expressed as proportions, so t h a t  if 
s t o c k  abundance has changed by say 10%, this will be recorded consistently 
whether the change is measured in tons round fresh, or kits gutted, e t c .  

This measure of abundance is available in English units for the D.W. 
fisheries of the north-east Atlantic since 1930, but In the north-west 
Atlantic comprehensive statistics have been collected only since 1952. 
During this time United Kingdom f i sh ing  has covered only a small part of 

*See Appendix 1. 



t h i s  area, s o  t h a t  o ther  u n i t s  of e f fo r t  have been used,  the best being 
t h e  catch per day's fishing, or catch per day on the  grounds, by  l a r g e  
h e n c h ,  Spanish and, in particular, Portuguese trawlers fishing cod for 
salting, L i k e  the  British, German  trawlers have not f i s h e d  the area for 
a sufficiently long period for their results to be of value in the 
present context. 

Estimation of the total amount of fishing 

The t o t a l  m o u n t  of fishing i s  calculated as t h e  number of ton-hours 
fishing that English vesse ls  would have lo do to account for the whole 
international catch.  For example, i n  1960 English trawlers fished 97 
million ton-hours of effort in the Barents Sea and caught 70 thousand 
t o n s  of cod. The t o t a l  international catch of cod i n  the area i n  t ha t  
year w a s  380 t h o u s a n d  tons so t h a t ,  in ~ r d e r  to account for this t o t a l ,  
English v e s s e l s  would have needed to fish 97 x 380/70 or 530 million 
ton-hours. This method, which is entirely valid fo r  comparative purposes, 
is necessary because statistics of f i s h i n g  effort are n o t  available for 
all countries; even i f  they were it would be difficult to combine into 
a single measure of  effort the fishing activities of the wide variety 
of  f l e e t s  that fish the  North A t l a n t i c  grounds. 

These basic  s t a t i s t i c s  of catch,  catch per unit effort and f i s h i n g  
effort  are  given i n  Tables 1-6 for the years 1950-1963 for Barents Sea 
cod and haddock, Bear Island cod, Norway Coast cod and h a d d o c k ,  and 
Icelandic cod and haddock. The sources  from which the data are derived 
are listed in Appendix 2. 

In t h e  fisheries mentioned above the post-war cha~iges i n  catching 
rates have several features in common. The total international fishing 
e f f o r t  in the different fisheries has increased by varying degrees but 
the t o t a l  catch itself has not increased in proportion. Indeed, in some 
of t h e  fisheries the total catch is somewhat less t h a n  it was during the 
mid-1950s. This is a consequence of the reduced abundance of f i s h  within 
the s t o c k s ,  as shown by the decline in the average catch per 1,000 t o n -  
hours. For comparison, the average number of kits landed per day absent 
has also been given in the  tables to show how this measure has been more 
or less maintained through the increased fishing power of the trawlers. 
The apparent constancy of k i t s / d a y  tends to  obscure t h e  t r u e  decline i n  
the abundance of t h e  fish stocks.  The difference between the two 
measures i s  shown more clearly i n  Table 7 where t h e  value of the catch 
per 1,000 ton-hours is compared with the value of the catch per day 
absent. 

The actual increase in the total fishing effort on the stocks of t h e  
north-east Atlantic {Barents Sea, Bear Island, Norway Coast, Iceland and 
Faroes) is illustrated in Figure 1. together with t h e  United Kingdom 
contribution to this. Ihta for  1962-63 are not yet complete for the 
north-east Atlantic but there is reason to expect t h e  increase to have 
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Figure 1 The total International fishing effort in the north-east 
Atlantic (Barents Sea, Bear Island, Norway Coast, Iceland 
and Faroes) 1930-1962, and the United Kingdom effort in 
recent years. 

levelled off with the diversion of effort by the United Kingdom, and 
other nationalities, to t h e  north-west Atlantic. 

This build-up of the fishing effort i e  especially important because, 
as will be shown below, the decrease in abundance of the stocks is 
directly related to the  increase in fishing and, should t h e  present trend 
be continued, the United Kingdom D.W, fleet will have three choices of 
further  development to maintain its present level of operation, v1z:- 

(i) some further increase in the catching power of individual 
vessels, e.g. vessel  size - provided that costs do not  rise 
in proportion; 



Figure 2 Changes in catch per u n i t  effort in U n i t e d  Kingdom distant- 
water f isheries  1930-1963 (cod, shown by circles and left-hand 
scales, and haddock, shown by triangles and right-hand scales). 
The short-term forecast is shown by open symbols. 
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(ii) improved design of vessels and/or gear so that the  catch can 
be taken at reduced cost; 

(iii)  diversion of effort to more remunerative grounds. 

In order  t o  provide a rational background f o r  this decision this 
report s e t s  out an assessment of the present catch per unit effort in 
t h e  north Atlantic stocks, together with estimates of the future y i e l d s  
which may be expected. 

( c )  The relationship between catch per unit e f fo r t  and t h e  amount 
of fishing, and the prediction o f  ca t ch ing  rates from these 
data 

Figure 2 illustrates the changes in t h e  catch per 1,000 ton-hours 
since 1930 in each of the main distant-water fish stocks of the north- 
east Atlantic (Tables 1-6). However, f i s h i n g  effort  varies from year to 
y e a r  and, as they stand, t h i s  figure does not measure the decrease of 
stock abundance caused by increased fishing, The technique used to est- 
ablish t h i s  is shown in Figure 3 ,  using Icelandic  cod as an example. 
The average catch per 1,000 ton-hours in any one year Is plotted against 
the total amount of f i sh ing  by all countries in that and the t w o  preced- 
ing years. This is done to allow for  t h e  fact t h a t  t h e  abundance of the 

Three - yeor sums of fishing effort : million ton - hours 

Figure  3 The relationship between catch per unit e f f o r t  and fishing 
e f fo r t  on Icelandic cod. 









































F i n a l l y  there a r e  the vessels  whose range can  be measured in months 
a n d  that f i s h  v i r t t l a l l y  anywhere. The salt-cod fleets of Spain, Portugal 
and France are, by t h e i r  market, confined t o  cod, but a g a i n  new construc- 
t i o n  seems to have slowed or stopped, being replaced by stern-fishing 
freezer trawlers, many of which are d e s t i n e d  for t h e  south Atlantic 
grounds.  This group of h i g h l y  mobi le  vessels  also includes R u s s i a n  and 
other mother-ship operations, but t h e  biggest element i s  the modern 
freezer or f a c t o r y  trawler. Very large numbers of these have been b u i l t ,  
o r  are  be ing  b u i l t  or  are on order f o r  Russia and other East European 
c o u n t r i e s  (Poland, East Germany, ~umania) and there i s  also a large 
Japanese f l e e t .  These countries ( i nc lud ing  Japan) operate in the North 
Atlantic, and f u t u r e  t rends  i n  t h i s  area depend critically on the  propor- 
tion of the total freezer and factory ship effort that  1s exerted i n  t h e  
North A t l a n t i c .  The expanding Japanese and European fleets have met in 
the South Atlantic, and there are probably now no substantial wholly 
unexploited trawling grounds. The important quest ion i s :  hour w e l l  can 
the l i g h t l y  exploited grounds stand up to t h e  increased pressure? 

For biological reasons the demersal s tocks  of the S o u t h  Afr ican  and 
Patagonian Shelf g rounds  are restricted to t h e  area of t h e  continental 
shelf, and this geographical limit, in itself, places some r e s t r i c t i o n  
upon the amount of fishing that either of these areas can absorb. The 
hake s t o c k s ,  which are t h e  most important, are not  yet  sufficiently well 
known to delimit t h e i r  boundaries with any confidence but  in neither 
case do they  appear t o  occupy an area larger t h a n  t h a t  of the ICNAF cod 
s t o c k s ,  and the South African grounds are probably considerably smaller. 
This means that the reaction of the stocks to fishing is likely to be 
much t h e  same as in the North Atlantic, especially since the hake 
appear to grow at much the same rate as cod, i . e ,  a fish of small commer- 
cial size is about four years old. Tllus, although b o t h  t h e  South 
African and Patagonian grounds are at present supporting very  h i g h  catch 
rates, if they a t t r ac t  a substantial increase In fishing e f f o r t  there 
will be a decline, and possibly a sharp  one, since these grounds have been 
o n l y  l i g h t l y  exploi ted  u p  t i l l  now.  

The conclusion must be that a large increase in factory-ship or 
mother-ship operations will lead to a general decline i n  stocks. Because 
the fleets are highly mobile,  p a r t i c u l a r l y  t h e  Russian, t h i s  i s  l i k e l y  
t o  r e s u l t  in a very equal distributiou o f  c a t c h  per hour on all grounds, 
Thus, a t  the presen t  ca t ch  rates, Newfoundland i s  attractive t o  factory 
ships, and Labrador and West Greenland slightly less so, so that future 
fishing at Newfoundland by factory trawlers i s  l i k e l y  t o  inc rease ;  t h e  
same is t r u e  at Greenland and Labrador, though t o  a slightly lesser 
ex t e n t .  

A rough estimate of the average catch per 1,000 ton-hours by conven- 
tional trawlers in t h e  western grounds in ten  years' time, is:- 
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Figure 7 A generalised relationship between the t o t a l  catch and t h e  
t o t a l  amount of fishing on t h e  distant-water cod stocks 
f i s h e d  by U n i t e d  Kingdom vessels. 

Catches in t h e  north-east Arctic depend very much on  future Russian 
p o l i c y .  The Russian ships fishing there c o u l d ,  if acting with a mother- 
ship or as long-distance freezer vessels, make better catches on the 
more distant sou th  and w e s t  Atlantic grounds. If they do this  the ca tch  
rates i n  t h e  Barents Sea and Bear Is land will probably rise, but other-  
wise will stay low or even decline f u r t h e r .  T h i s  uncertainty gives wide 
limits to the  estimates, though i n  terms of c a t c h  per hour t h e  Bear 
Island region will most probably continue t o  be better than the Barrnts 



Sea. Reasonable long-term estimates of t h e  catch per unit effort are:- 

Barents Sea 0 . 4 - 0 . 7  

Bear Is land 0.5-0.8 . 
Finally, at  these anticipated levels of fishing the total inter- 

national ca tch  in the North Atlantic will probably be little more than  
it is now. This can be seen by computing from t h e  average catch per unit 
in Figure 4 the implied increase in total catch with increasing fishing 
effort. In Flgure 7 t h i s  shows that so f a r  as total production i s  
concerned further increases of e f fo r t  on intensively fished stocks 
merely serve to distribute the same y i e l d  over a greater number of 
fishing units, with proportionately greater operating costs. 

In some stocks the  level of production could actually be improved 
by reducing the amount of fishing, so that, f o r  the purpose of obtaining 
the maximum amount of protein for the minimum of fishing effort, there 
is much to be said for some control  of the amount of  f i s h i n g .  The study 
of t h e  effects of such a control ,  and of methods whereby i t  c o u l d  be 
introduced as a workable proposition, forms one of the  most urgent and 
important tasks of t h e  regulatory commissions, the Northeast Atlantic 
Fisheries Convention and the  International Commission for the  Northwest 
At  lantic Fisheries. 



Appendix 1 

The fishing power of trawlers 

The absolute relative fishing power, i.e. catch per unit t i m e ,  of 
trawlers of different design characteristics is analysed by a comparison 
of the catches of trawlers that are known to have fished together at the 
same time and place. This h a s  been done for large numbers of steam and 
motor trawlers of 'conventional' d e s i g n , t h e  results showing that  t h e  
fishing power of D . W .  trawlers is proportional t o  t h e i r  gross tonnage, 
and that at an equivalent tonnage motor trawlers are slightly more 
powerful than steam trawlers. However, the i n t r i n s i c  var ia t ion  i n  
f i s h i n g  success is so great that a very large number of individual compar- 
isons were necessary before this conclusion could be reached. The number 
of English freezer and factory trawlers i n  operation i s  S O  small that it 
i s  not y e t  p o s s i b l e  t o  extend the comparison to these larger vessels, 
and it may be that a t  t h i s  s ize  the fishing power is no longer propor- 
tional t o  t h e i r  tonnage. No data are y e t  available to compare conven- 
tional trawlers with f reezer  or f a c t o r y  trawlers when t h e y  are known to 
have fished together, and t h e  only broad conclusions available are taken 
fron catch rates averaged over t h e  whole year from the same fishing 
regi,on. These comparisons really measure fishing performance, since the  
results i n c l u d e  skipper a b i l i t y  and the p r e c i s e  choice of grounds and 
time of year  of fishing e t c . ,  so that the implication must be viewed w i t h  
caution. These comparisons of fishing performance in 1962 and 2963 
showed that, on average, conventional trawlers, freezers, and factory 
trawlers each caught much the same quantity of  cod per u n i t  time at 
Greenland and a t  Newfoundland, i.e. about 1 round fresh ton p e r  hour. 
The tonnage ratios of these vessel types  were 1 .0  : 1 . 8  : 3 . 5  respect- 
i v e l y ,  indicating t h a t ,  for t h e i r  tonnage, the freezers and f a c t o r y  
trawlers are not correspondingly better at catching t h e  f i s h ,  although 
they are able to f i s h  a greater number of hours per day absent from p o r t .  
The ton-hour,  therefore, is probably not a good measure of e f f o r t  by 
freezer trawlers. 



Appendix 2 

Sources of information 

ICES B u l l e t  in Statistique 

ICNAF Statistical Bulletin 

ICES Annales Biologiques 

ICNAF Sampling Year Book 

ICES Statistical Newsletters 

: catch and e f fo r t  statis- 
tics for t h e  East Atlantic, 

: catch and effor t  statis- 
tics for the West Atlantic. 

: biological d a t a  including 
age and l ength  composition 
of catches.  

: age and length composition 
of catches. 

: detailed d a t a  on catches 
and e f f o r t ,  plus age/ length 
data n o t  published 
elsewhere. 

LUFF Sea Fisheries Statistical Tables : details of British catches 
and fishing effort, includ- 
ing tabulated summaries of 
unpublished information 
from F 1 forms. 

AlAFF F i s h  Stock Record, 1956-1963 and previous data. 

In a d d i t i o n  many milneographed documents are presented at the annual 
meetings of ICES and ICNAF; the Research Reports of each member country 
submitted annually t o  ICNAF have been particularly useful. 



Appendix 3 

The f a c to r s  responsible for  the decline in catch per unit effort in 
North Atlantic fish stocks 

The predictions set o u t  in this paper are based upon t h e  direct 
relattonship between stock abundance and the amount of fishing, as illus- 
t ra t ed  i n  Figure 5. This is interpreted as simple cause and ef fect .  
S t a t i s t i c . a l l y  it is highly tmprobable that such a c l o s e  r e l a t i o n s h i p  
could have arisen by chance, but it may be suggested that the  dec l ine  has 
been brought about by factors other than fishing. For example, a pro- 
gressive decline i n  year-class strength i n  the  various stocks could 
produce the same effect, or the relationship might be measuring an 
'apparent' decline only, when in fact the stocks have merely become more 
difficult to catch, either by changes i n  t h e i r  geographical d i s t r i b u t i o n  
or in t h e i r  behaviour. 

There a r e  various reasons, supported by the results of British and 
international research, which make these alternat ive  p o s s i b i l i t i e s  
unacceptable. In Britain and in o t h e r  countries regular age censuses of 
each major stock are carried out, based upon market sampl ing  and inform- 
a t i o n  c o l l e c t e d  by research v e s s e l s .  These records have shown the death 
ra te  to increase as the fishing has intensified, so that now,  i n  t h e  more 
h e a v i l y  fished areas of t h e  nor th-eas t  Arctic and at Iceland,  the death 
rate in t h e  stocks is about  6 0  per cent per year. 

The decline in abundance accompanying this increased death r a t e  has  
occurred independently in different r eg ions , and  more or less r a p i d l y ,  
depending upon t h e  changes i n  fishing e f fo r t .  Had s o m e  natural f ac to r  
been r e s p o n s i b l e  for the general  d e c l i n e ,  we would have expected much 
the same changes i n  each s tock ,  independent of the changing amount of 
fishing . 

The natural f a c to r s  that  might have affected the abundance of the 
stocks are, f o r  t h e  most part, connected w i t h  long-term climatic trends. 
An example of this climatic influence on abundance d i d  occur a t  West 
Greenland in the early 1920s as the area warmed up and permitted the 
spread of t h e  cod stocks, but there is no hydrographic evidence of any 
long-term t r end  since t h e n  of the magnitude that could account for the 
observed extent of the decline in abundance over the whole of the North 
Atlantic, C e r t a i n l y  there has been no major s h i f t  in t h e  distribution 
of the stocks.  Cod and haddock are  biologically restricted to the conti- 
nental s h e l f  areas for at least a part of the year, and since a l l  the 
available shelf  area in the North A t l a n t i c  i s  now f i shed  to some e x t e n t ,  
e i t h e r  by ourselves or  by other countries, it is not  possible t h a t  a 
s h i f t  in distribution could have remained undiscovered. Moreover results 
of the continuing United Kingdom and international tagging experiments 
show the same migration pxtterns within each stock t ha t  have now been 
known for many years. 



There still remains t h e  possibility that the apparent decline in 
abundance has followed a change in behaviour o f  fish, for example that 
they now remain in mid-water to a greater extent. There is no evidence 
of the required systematic change in behaviour although, of course, such 
changes do influence t h e  short-term success of fishing operations, There  
are also purse-seine, gill-net and long-line fisheries in congregations 
of t h e  a d u l t  fish which are off the bottom, but the catch per unit effort 
in these fisheries shows the  same declining abundance recorded by the  
trawlers, 

There can be no doubt that fishing i s  t h e  main cause of t h e  general 
decline in stock abundance. But this does not necessarily imply a 
deterioration of the  stocks: the  catch per unit effort has fallen t o  a 
level  which is serious from the economic point  of view of maintaining a 
v iab l e  fleet, but in most stocks the to ta l  international catch is as 
high as ever. This is perhaps the most conclusive evidence t h a t  natural 
factors cannot be responsible fo r  the  declining abundance, as it is 
measured by the catch per unit effort .  The fish are s t i l l  there, but so 
many vessels are fishing that each can only t a k e  a small part of the 
total and a declining catch per unit effort is t h e  i r ~ e v i t a b l e  consequence 



Table 1. International fishing statistics : Barents Sea : Cad 

Tons 
per 
1,000 
ton- 
hours 

1.47 

1.30 

1.27 

1.12 

1.41 

1.51 

1.25 

0.87 

0.83 

0.91 

0.72 

0.76 

0.91 

0 .84  

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

196 1 

1962 

1963 

Kits per day 
Fishing effort 

Steam 

54.3 

59.0 

56.4 

4 8 . 5  

68.1 

7 4 . 0  

6 3 . 9  

50.2 

52.7 

54.5 

49.6  

62.0 

6 5 , O  

58.1 

T o t a l  catch 

Motor 

73.0 

74.7 

52.1 

67.5 

56 .4  

50.2 

42.9 

53-7 

63.2 

60.0 

63.8 

7 5 . 4  

68.8 

('000 tons 

U . K .  

137 

129 

131 

59 

72 

91 

68 

38 

46 

55 

70 

7 4 

83 

65  

Mean tonnage 
ton-hours 

Norway 

45 

52 

7 2  

90 

6 0  

83 

91 

135 

185 

127 

140 

112 

(130) 

(130) 

English) 

Others 

18 

16 

34 

2 0  

24 

57 

7 5  

68 

52 

30 

4 3  

11 

(40) 

(40) 

round fresh 

Internat, 

356 

408  

524 

442 

597 

83 1 

787 

4 0 0  

389 

323 

380 

369 

(600)  

(580) 

U.K. 

Steam 

6 05 

607 

615 

6 34 

648 

646 

6 54 

666 

675 

682 

U.K. 

93 

99 

103 

53 

51 

61 

54 

44 

56 

61 

97 

95 

92 

78 

Total 

248 

3 13 

412 

396 

425 

551 

630 

457 

470 

358 

530 

474 

(650) 

(686) 

trawlers 

Motor 

580 

582 

561 

573 

640 

661 

684 

707 

7 0 0  

674 

(million 

U.S.S.R. 

92 

146 

2 03 

2 33 

290 

350 

410 

210 

17 7 

132 

250 

262 

386 

4 37 
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Table 4. International fishing statistics : Barents Sea : E3addock 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

Total catch 
('000 tons round fresh) 

Mean tonnage Tons 

per 
1,000 

hours ton- 

0.42 

0.33 

0.32 

0.41 

0.30 

0.31 

0.42 

0.33 

0.19 

0.20 

0.33 

0.27 

0.23 

0.13 

U.K. 

48 

3 3 

33 

22 

16 

19 

23 

15 

1 0  

12 

30 

26 

21 

1 0  

U.K. 

Steam 

6 05 

607 

615 

6 34 

648 

646 

654 

666 

675 

6 82 

T o t a l  
In ternat .  

91 

87 

104 

105 

126 

157 

164 

87 

7 8 

(58  

(121 ) 

157 

? 

? 

trawlers 

Motor 

580 

582 

56 1 

573 

640 

66 1 

684 

7W 

700 

674 

K i t s  per day 
Fishing effort 

(million ton-hours English) 

Steam 

19.1 

15.2 

14.9 

18.4 

15.2 

16.0 

22.8 

19.1 

10.2 

11.3 

21.3 

20.8 

16.9 

8.9 

Motor 

34.5 

15.9 

20.5 

17,6 

18.8 

2 3 . 5  

21.9 

19.8 

17.2 

27.2 

23.2 

18.3 

9.6 

U . K .  

93 

99 

103 

53 

51 

61 

54 

44 

56 

61 

97 

95 

92 

78 

Norway 

38 

5 1 

66 

85 

117 

126 

1 05 

11 5 

216 

185 

129 

185 

? 

? 

U . S . S . R .  

57 

102 

147 

115 

243 

306 

219 

100 

(137) 

(71) 

162 

296 

391 

485 

Others 

5 

6 

6 

2 

7 

10 

10 

3 

- 
10 

3 

4 

? 

7 

Total 

176 

261 

328 

256 

402 

506 

390 

264 

437 

295 

378 

57 4 

? 

? 



Table 5 .  International fishing s ta t i s t i c s  : Iceland : Cod 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

196 1 

1962 

1963 

Total catch 
('000 tons round fresh) 

Mean tonnage 
U.K. trawlers 

Tons 

per 
1,  OOo 
ton- 
hours 

0.97 

1.13 

1.13 

1.36 

1.24 

1.29 

1.25 

1.01 

0.98 

0.82 

0.69 

0.54 

0.60 

0.60 

Eng 1 and 

90 

103 

95 

174 

166 

139 

128 

144 

151 

113 

109 

97 

103 

121 

Steam 

510 

5 05 

517 

539 

545 

552 

582 

588 

579 

6 10 

Total 
Internat. 

32 1 

327 

392 

515 

546 

537 

482 

453 

520 

460 

47 4 

383 

? 

? 

Motor 

525 

520 

531 

598 

530 

503 

480 

456 

439 

4 4 1  

K i t s  per day 
Fishing effort 

(million ton-hours English) 

Steam 

42 .3  

44.8 

46.3 

58.5 

55.4 

57.6 

60.1 

52.5 

47.3 

4 7 . 0  

3 8 . 2  

38.9  

43.0 

U . K .  

97 

94 

86 

129 

135 

109 

105 

144 

156 

138 

158 

185 

178 

208 

Motor 

97.1 

36.9 

49.1 

56.2 

68.5 

76.7 

75.5 

61.1 

50 .4  

4 4 . 8  

31.2 

28.6 

28.1 

Faroes 

14 

12 

12 

15 

13 

21 

18 

10 

17 

19 

? 

? 

Germany 

25 

24 

30 

33 

36 

36 

26 

24 

41 

45 

55 

43 

? 

? 

Iceland 

2 05 

162 

210 

194 

247 

244 

234 

249 

291 

344 

427 

4 37 

? 

? 

Total 

332 

289 

347 

37 9 

44 1 

416 

386 

449 

53 1 

56 1 

687 

709 

(650) 

(650) 





Table 7. The total value of all demersal species per unit of fishing e f f o r t  by method of propulsion 

- - - 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

Steam 

£/I., 000 ton-h our s £/day absent 

Baren t s 
Sea 

304 
320 

310 

322 

299 

32 3 
317 

31 3 
300 

Barents 
Sea 

82,4 
82.5 

71.0 

65.8 

6 3 . 9  
61.4 
57.0 

57.5 

56.0 

Motor 

Iceland 

7 6 . 6  

81 .5  

73.9 

71.9 

70.7 
64.1 

63.6 

6 1 . 3  

5 7 . 2  

91.8 

8 9 . 3  

83.0 

87.2 

74.1 

70.1 

62-7 

58 .9  

6 1 . 1  

Faroes 

62.5 
59.2 

62.5 

54.4 

49.3 
51.3 

38.6 

47.7 
4 6 . 0  

- 
Norway 
Coast 

63.4 
87.9 

69.0 

7 4 . 6  

7 6 . 3  
67.9 

64.4 

63.0 

64.1 

Norway 
Coast 

313 
336 

Bear 
Island 

97.1 
93.9 

66.6 

64 .0  

5 8 . 8  
53.7 

59.1 

57.2 

52-8 

76.3 

75.3 

71.2 

84.3 

74.6 

63.8 

64.8 

64.2 

65.6 

Bear 
Island 

333 
344 

303 

3 39 
::: 
339 332 

311 31 3 

342 

111.3 336 

78.4 320 

67.3 337 

69.0 391 

60.5 363 

61.8 4 00 

68.9 389 

6 2 . 0  364 

55.8 353 

Iceland 

264 
299 

Faroes 

166 
177 

328 

:: 
325 

298 

299 

264 

294 

308 

397 

380 

378 

410 

394 

413 

- 

204 

204 

236 

201 

180 

2 0 0  

169 

313 217 

467 167 

317 21 3 

360 220 

381 210 

384 2 08 

460 165 

399 167 

366 196 



Table 8 .  Short-term forecasts for north-east Atlantic fisheries 

(i) Barents Sea : Cod (ii) Bear Island/Spitzbergen: Cod 

U n i t s  of Catch Per M i t s  of Catch per K t t S  per day K i t s  day 
total 1,000 ton-hours* total 1,000 ton-hours 

Year 
fishing f i s h i n g  
ef for t  A B C Steam Mtor effort A B C Steam Motor 

1964 720 0.76 0.90 0.68 50 56 145 1.20 0.80 0.96 70 88 

1965 768 0.70 0.70 0.49 36 4 1 155 1.25 0.60 0.75 55 69 

1966 820 6.64 0.80 0.51 37 42 165 1.15 0.50 0.57 42 52 

1967 888 0.60 (1 .OO) 0.60 44 50 175 1.05 (0.60) 0.63 46 58 

1968 185 0.95 (0.80) 0.76 56 69 

*Catch per unft effort columns A = Catch per 1,000 ton-hours under average conditions for given e f f o r t  
B = Year-class strength as % of average 
C = A x B = expected catch rate per 1,000 ton-hours 

**The average catch per 1,000 ton-hours for haddock I s  not representative of vessels fishing for haddock, 
so t h e  kits per day conversion is not informative. 

(iii) Barents Sea: Haddock** 

(iv) Norway Coast: Cod and Haddock: U . K .  only 

Units  of 
t o t a l  

fishing 
effort 

6 8 0  

738 

7 8 0  

848 

(v) Iceland : Haddock** 
(Cod constant a t  1963 level) 

Year 

1964 

1965 

- 

Irnits Of 

total 
fishing 
effort  

455 

46 5 

47 5 

485 

495 

Catch p e r  
1,000 ton-hours 

Units of 
total  

fishing 
effort 

30 

30 

A 

0.19 

0.17 

0.16 

0,14 

Catch per 1,000 ton-hours 

Cod 

0.60 

0.60 

0.60 

0.60 

0.60 

0.40 

0.40 

0.35 

B 

1.00 

1.50 

(2.00) 

(1.50) 

Haddock 

0.18 

0.18 

0.16 

0.25 

(0.30) 

(0.25) 

Catch per 1,000 ton-hours 

44 

4 8  

4 1 

C 

0.19 

0.25 

0.32 

0.21 

Cod 

0.50 

0.45 

55 

60 

51 

K i t s  per day 
(cod and haddock) 

Haddock 

0.30 

0 . 2 5  

Steam 

55 
48 

Motor 

68 

6 0  



Table 9. International f i s h i n g  statistics : E a s t  G r e c n l ; l t ~ d  : Corl 

Ca tch  per f i s h l n ~  
day  (Germany- ) 

tons round fresh 

- 

8.0 

6.5 

4.1 

9.0 

6.4 

1958 

1950 

1960 

1961 

1962 

1963 

Total c a t c h  ('000 t o n s  round f r e s h )  

Total 

11 

19 

24 

2 0  

Germany 

5 . 9  

13.6 

19.1 

Greenland 

0.9 

0.6 

U. K .  

- 

- 

0.3 

Faroes 

- 

0.5 

0 . 4  

0.9 

1,8 

0.7 

Iceland 

4 . 1  

5.4 

2 . 5  

1 . 4  

? 

? 

1 5 . 0  

13.4 

1 3 . 5  

1.2 1 I 2  

? 

? 

? 

? 



Table 10A. International catch statistics : Western Atlantic : Cod 

Table 108. Percentage of total catch by count ry  

I 

L952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 
1960 

1961 

1962 

1963 

Canada : Marltimes 

Newfoundland 

Faroes 

Greenland 

France 

Germany 

Iceland 

Norway 

Poland 

Portugal 

Spain 

U . S . S . R .  

U . K .  

U.S.A. 

Total catch ICNAF area 
('000 tons round fresh) 

U . K .  

59 

34 

19 

6 

3 

12 

11 

16 

22 

18 
25 

40 

Total catch by sub-area of capture 
( '000 tons round fresh) 

1960 

9.5 

20.1 

5.3 

2.4 

12.8 

3 . 3  

0.5 

3.2  

- 

16.3  

13 .9  

9 . 1  

1.9 

1.4 

Tota l  
Internat. 

1,017 

906 

96 9 

902 

966 

958 

884 

953 

1,134 
1,304 
1 , 3 4 0  

1,336 

West 
Greenland 

294 

242 

302 

265 

32 1 

269 

320 

234 

243 

345 

451 

406 

Labrador 

6 1 

128 

22 

26 

34 

32 

40 

6 0  

188 
265 

2 55 

216 

1963 

8.4 

16.6 

6 .9  

1.7 

8 . 8  

10.5 

0.3 

2 . 8  

0 .6  

17.3 

15.7 

6 . 1  

3 . 0  

1 . 4  

1961 

7.9 

14.0 

4 . 8  

2 .6  

13.2 

7 . 6  

0 . 8  

3.5 

+ 
15.1  

1 5 . 1  

12.1 

1.4 

1 . 5  

1962 

8.6 

15.4 

7.2 

2 . 6  

11.9 

9.4  

f 

2.5 

0.3 

16.3 

14.7 

7.5 

1.9 

1,5 

Newfound- 
land 

328 

352 

472 

429 

390 

44 9 

294 

425 

47 1 

46 1 

389 

466 

Nova 
Scotia 

132 

159 

149 
159 

198 

188 

214 

213 

2 18 
2 02 

2 19 

212 

New 
England 

14 

11 

12 

12 

13 

13 

16 

16 
14 

18 
26 

3 0  

Unknown 

188 

13 

12 

10 

9 

7 
- 
5 
- 
3 



Table 11. Estimated changes in fishing activity in the  XCNAF area by otter trawlers of France, 
Portugal and Spain, Spanish p a i r  trawlers, and Fbrtuguese dory vessels. 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

4 

T o t a l  
Internat. effort 
as % of 1953 

1 0 0  

104 

109 

11 L 

119 

135 

143 

155 

167 

Total 
days 

fished 

21,366 

22,199 

23,796 

22,625 

24,337 

26,911 

28,568 

29,594 

31,767 

1 

Effort as 
% of 1953 

100 

104 

11 1 

106 

114 

126 

134 

139 

149 

T o t a l  
catch 

('000 t ons )  

435 

463 

441 

449 

437 

401 

414 

488 

566 

2 

Catch as  
% of Internat. 

4 8  

48 

49 

46 

46 

45 

45 

43 

43 

3 

Total 
Internat. 
effort  

208 

2 17 

2 27 

2 30 

248 

280 

298 

323 

347 



Table  12A. The catch per unit e f fo r t  of cod ( t ons  round fresh) by otter 
trawlers at West Greenland 

Table 12B. Percentage change in catch per effort, t o t a l  ca tch  and effor t  
relative to 1954 as  1m0 

Year 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

Catch per day fished 

Year 

19 54 

1955 

1956 

1957 

1 :::: 
196 0 

196 1 

1962 

- 

Catch per day on grounds 

France 

36.9 

37.1 

32.5 

27.4 

24 .3  

21.0 

24.0  

28.4 

31 .O 

Faroes 

26.2 

29.0 

30.4 

25.2 

20.1 

14.0 

15.1 

14.6 
16.3 

Por tuga l  

31.9 

37.6 

26.4  

27.3 

26.8 

14.5 

15.9 

12.7 

16.6 

Germany 

(501. - 9 m  

26.8 

- 
29.9 

18.2 

19.6 

19.1 

19.8 

13.0 

16.6 

Spa in 

20.6 

25.9 

29.3 

17.4 

18.9 

12.7 

13.0 

16.5 

14.2 

Total  
catch 

100 

88 

106 

89 

106  

77 

80 

114 

149 

Mean 
c.p.e. 

100 

114 

114 

8 1 

78 

57 

62 

60 

66 

Otter trawlers Total 
effort 

100 

77 

93 

110 

136 

135 

129 

190 

226 

Faroes 

100 

11 1 

116 

96 

77 

53 

58 

56 

62 

Spain 

100 

126 

142 

84 

82 

62 

63 

8 0  

69 

Portugal  

100 

118 

114 

85 

84 

45 

5 0  

40 

52 

France 

100 

1 01 

88 

74 

Germany 

100 

- 
112 

68 

7 3 

57 I 71 

65 

77 

84 

74 

48 

62 



Table l3. Estimated changes in fishing activity on Labrador cod, relative 
to 1954 as 100% 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

T o t a l  Internat. 
catch Portugal catch (tons) per day 

on grounds (Sept-Nov) 

34.4 

15 .6  

18.6 

17.1 

11.0 

13,O 

16.8 

17.0 

16.4 

? 

' 000 tons  

22 

26 

34 

32 

40 

60 

188 

265 

255 

216 

% 

100 

118 

154 

145 

182 

273 

8 54 

1,204 

1,159 

982 

5% 

100 

45 

54 

50 

32 

38 

49 

49 

48 

? 

Total 
Internat. 
effort 

100 

26 1 

286 

290 

56 9 

718 

1,743 

2 ,457  

2,415 
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Table 17. Summary of short-term forecasts : catch and effort 

m " 
I 

- 

Cod 

Barents Sea 
Bear Island 

Norway Coast 
Ice 1 and 
W. Greenland 
labrador 
Newfoundland 

Haddock 

Barents Sea 

Norway Coast 

Iceland 

Tota l  ef for t  

Current conventional trawler 

Freezer 
(units of conventiorlal 
trawler 

Fairtry 
(units of conventional 
trawler) 

Million ton-hours fished 

Tota l  
c o d & h a d d o c k  

All s p p  

l s s t o n e  kits 
cod & haddock 

All spp 

1963 

75 

44 

29 
203 

18 

9 

378 

372 

2 

4 

1964 

75 

50 

30 
200 

18 

14 

387 

372 

2 

4 

Catch ('000 tons round fresh) 

1963 

65 
43 

19 

121 

37 

+ 
12 

10 

9 
39 

344 

406 

4,500 

5,300 

(conventional 

1965 

75 

55 

30 
200 

2 0  

18 

398 

372 

2 

4 

1964 

51 

48 

15 
120 

23 

2 0  

14 
9 

36 

336 

396 

4,400 

5,200 

196 

37 

41 

14 
120 
26 

25 

19 

7 
36 

325 

383 

4,250 

5,000 

1966 

7 5  
60 

30  
200 

2 3  

22 

410 

372 

2 

4 

trawler) 

1967 

75 

65 

3 0  
200 

26 

26 

422 

372 

2 

4 

1968 

? 

70 

30 

200 

29 

30 

434 

372 

2 

4 

38 

34 

12 

120 

30 

30 

24 

7 
34 

329 

388 

4,300 

5 , 1 0 0  

45 

4 1 

12 

120 

23 

35 

16 

9 

34 

395 

4 , 4 0 0  

5,200 

? 

53 

10 

120 

26 

42 

? 

7 

32 

3 3 5 ( 3 5 5 )  

419 

4,700 

5,500 
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