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Report of the North-East Arctic Fisheries Working Group 

1. Participants 

o V Bakurin 
A Hylen (Chairman) 
J Janusz 
B W Jones 
W Mahnke 
V P Ponomarenko 
C J R0rvik 

U.S.S.R. 
Norway 
Poland 
U.K. (England) 
German Democratic Republic 
U.S.SoR. 
Norway 

A Schumacher Federal Republic of Germany 
U.S.SoR. G I Tokareva 

B Vaske German Democratic Republic 

Dr V M Nikolaev (ICES Statistician) also participated in the meeting. 

Terms of Reference 

At the 1975 Statutory Meeting of ICES it was decided (C.Res.1975/2;24), thatg 

"the North-East Arctic Fisheries Working Group should 
meet at Charlottenlund from 22 to 26 March 1976 tOg 

(a) assess TACs for 1977 for cod and haddock; 

(b) re-estimate the effective mesh size in use and 
its effect on mesh assessments. Further atten
tion should be paid to the effect of the mid
water trawl and the effects of various 
regulatory measures on the size of the spawning 
stock; and 

(c) those countries which have recently commenced 
fishing in the North-East Arctic should also be 
invited to participate as members of the Working 
Group, or to send detailed catch statistics and 
age composition data to the meeting". 

3. The Status of the Fisheries 

3.1 Cod (Tables 1-4) 

In 1975 the landings were limited by an international quota scheme. Following 
this the total landings were limited to 810 000 tons. In addition Norway 
and U.S.SoR. were allowed 40 000 tons each, in addition to their quota, in 
respect of their catches of Norwegian coastal cod and Murman cod respectively. 

The Norwegian coastal cod have for a long time been treated as a separate 
unit stock both from a genetical and a management point of view. 

Since the Murman cod type cannot at this stage be treated as an independent unit 
stock for management purposes (Doc. C.Mo1975/F:6), the catches of Murman cod 
are included in the UoSoS.R. landings data for 1974 and 1915 which were used 
for assessments of the North-East Arctic cod stock. 

Total landings are given for Sub-area I and Divisions IIa and lIb in Table 1 
and the totals for each country in Table 2. Preliminary estimates of the 
1975 landings show a decrease from 1 100 000 tons in 1974 to about 835 000 tons 
in 1975, a figure which may be compared with the total allowable catch of 

fit ft · . U> nt8t'0l?l~,toc(c~.'fQ,t 
$3wt4,o,te;h,et 
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850 000 tons (810 000 tons + 40 000 tons of Murman cod). Reductions in 
the landings were observed in all regions from 1974 to 1975. In Sub-area I 
and Division lIb the reductions are estimated to be 21 and 33% respectively, 
while the reduction in Division IIa was 5%. The 1970 year class, and to a 
lesser extent the 1969 year class, contributed the main part of the catches 
in Sub-area I and Division lIb. No specific year class or year classes 
dominated the Division IIa catches. 

3.2 Haddock (Tables 5-7) 

The quota agreement in 1975 did not provide for any limitation of haddock 
catches. Normally only a small amount of directed fishing for haddock takes 
place, and most of the haddock is taken as by-catch in the cod fishery. Total 
catches in 1975 were about 178 000 tons compared with 221 000 tons in 1974. 
A decrease was observed in the landings from all three fishing areas. The 1969 
year class contributed the main part of the catches from Divisions IIa and llb, 
while the 1969 and 1970 year classes dominated in the landings from Sub-area I. 

40 Virtual Population Ana1lses (Tables 8-15) 

Assessments were made for cod and haddock using the data for 1950-73 as used 
last year, together with updated age compositions for 1974 and pr~liminary agb 
compositions for 1975. U.S.SoR. landings of Murman cod and haddock were in
corporated in the data for 1974 and 1975. 

For cod a natural mortality of 0.30 has been used by this Working Group in 
its previous analyses. However, this parameter is seldom known with any 
degree of accuracy, and since there are indications that a value lower than 
0.3 may be appropriate the Working Group found it useful at this stage to make 
an alternative assessment for a value of natural mortality of 0.20. However, 
the Group is of the opinion that more studies are needed before any decision 
can be taken as to which natural mortality rate is the more appropriate for 
the North-East Arotic cod. In the meantime, all assessments will be made for 
M = 0030 and M = 0.200 

Age compositions for total landings of cod and haddock used as input data for 
the VPA are given in Table 8 and 13 respectively. Calculated fishing mortality 
rates are given in Tables 9, 11 and 14. The assumed values for fishing mor
tality in 1975 are also indioated in these tables. In deoiding on the input 
F values for 1975 the following points were considered: 

Year class strength data from pre-recruit surveys; 

The expected exploitation pattern allowing for some 
ooncentration of fishing on the 1970 year class; 

The overall level of fishing mortality that would be 
expected in relation to the reported catches; 

The changes in estimated fishing effort. 

Stock sizes in numbers by age group at the beginning of each year are given 
in Tables 10, 12 and 15. 

5. The State of the Stocks 

5.1 Fishing mortalitl 

Estimates of fishing mortality rates for 1974 and 1973 will be influenced 
by the values of F assumed for 1975. 

5.1.1 North-East Arctic cod 

The fishing mortality appears to have remained relatively stable on the older 
fish during the more recent years. However, the fishing mortality on the 
3 year old cod in 1973 and the 4 year old cod in 1974 appears to have been 
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higher than it used to be in the past. This is likely to be the result 
of a concentration of fishing on the very rich 1970 year class. 

North-East Arct~c haddock 

Fishing mortality appears to have been relatively high on the older fish 
in 1974. This might to some extent have been caused by a directed trawl 
fishing in the early part of the year in Division IIa and in the second 
half of the year in Division lIb. A higher fishing mortality appears on 
the younger fish after the recruitment of the very rich 1969 year class. 

5.2 Recruitment 

As in previous years estimates of the abundance of pre-recruit year classes 
were available from the International a-Group Surveys and also from the 
U.S.S.R. Young Fish Surveys (Tables 16 and 17). 

5.2.1 Cod 

5.2.2 

The 1970 year class is now well established as being very abundant. Of the 
subsequent year classes that of 1971 appears to be average or below 
average, and that of 1972 to be of average abundance. The 1973 year class 
was estimated to be very abundant in the a-Group Survey but more recent 
information from the U.S.S.R. Young Fish Surveys suggests that subsequent 
survival was poor and that it .is now much less abundant and probably only 
of average strength. It is possible that this year class has suffered from 
predation or adverse environmental conditions. The 1974 year class has been 
recorded as weak in both the a-Group Surveys an~the U.S.S.R. Young Fish 
Survey. In the a-Group Surveys the 1975 year class was abundant. The 
values of absolute abundance at 3 years old used in the catch prediction 
calculations have been updated on the basis of the most recent information 
and these are shown in Table 18. 

Haddock 

The 1971 year class was a poor one and the latest U.S.S.R. Survey data indicate 
that the 1972 and 1973 year classes are both below average abundance. The 
1974 year class was estimated to be good in the a-Group Survey and this is 
confirmed by the first estimates from the U.S.S.R. surveys. In the a-Group 
Survey the 1975 year class was the most abundant one since these surveys 
began. Revised estimates of absolute year class strength have been prepared 
for use in the catch prediction calculations and these values are shown 
in Table 19. 

5.3 S~awning Stock Biomass 

Estimates of spawning stock biomass were prepared using the stock numbers 
in each year as estimated by VPA and weight-at-age data given in Table 20. 
The mature stock has been taken as fish of 8 years and older for cod and 
as fish of 6 years and older for haddock. For cod two estimates were cal
culated corresponding to values of natural mortality of M = 0.2 and 0.3. 
These estimates of spawning stock biomass are given in Tables 18 and 199 
and the trend with time is illustrated in Figures 1 and 2. 

The spawning stock biomass calculated by the method described above gives 
an estimate of the biomass of the adult stock at the beginning of each 
year. For cod, there is a fishery for mature fish in which the majority 
of the fish in the catch are caught before they spawn. A better estimate 
of the biomass of the stock which actually spawns would be the spawning 
stock biomass at the beginning of each year minus the weight of the mature 
part of the catch in this. In this report, however, no correction has been 
made for the catches in this fishery, and all spawning stock biomass 
estimates relate to the stock biomass at the beginning of the year. 
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For cod there was a marked decline in spawning stock biomass from 1950 
to 1965 with some temporary recovery in the late 1950s when a series of 
abundant year classes recruited to the spawning stock. After 1965 there 
was a recovery to a new peak in 1971-72 when the very abundant 1963 and 
1964 year olasses reached maturity. Since then spawning potential 
declined to a very low level againo However, the spawning stock is now 
increasing again and a oontinued improvement can be expected up to 
1978-79 provided catch limitation is maintainedo 

For haddock the spawning stock biomass has fluctuated about a level of 
150 000 tons, and there is no indication of any long-term decline 
comparable with that for cod. The large peak in 1956 was the result of 
the recruitment to the spawning stock of the very abundant 1950 year class. 
Although the 1969 year class appears to be almost equivalent in abundance 
to the 1950 year class, it is making a much smaller contribution to the 
spawning stock because higher fishing mortality rates up to age 6 have 
resulted in reduced survival to the age of maturityo 

6. Yield ~r Recruit 

Yield or yield per recruit ourves have been calculated for cod and haddock 
for exploitation patterns expected ~n 1976 (Table 20). In recent years 
there has been a tendency for the exploitation pattern to change from year 
to year. This has been due to low stock size and variable recruitment. 
~1en a strong year class recruits to the fishery, fishing effort tends to 
concentrate on that year class with a resultant increase in fishing mor
tality which changes the traditional exploitation pattern. For cod.two 
values of natural mortality have been used, M = 0.2 and 0030 In order to 
make comparison easier these curves are presented in Figure 3 as yield 
curves, rather than yield/recruit curves, to allow for the difference in 
estimated year class strengths for the two rates of mortality (M = 002, 
R3 (year classes 1947 to 1969) = 736; M = 0.3, R3 = 1 066). Thus, the 
lower yield per recruit values caloulated for M = 0.3 are compensated for, 
to some extent, by higher recruitment estimates. It has been assumed that 
recruitment is constant at all levels of fishing mortalityo For haddock 
the single curve for M = 0.2 (Figure 4) has been plotted as a yield/reoruit 
curve. For both cod and haddock the corresponding curves of equilibrium 
spawning stock biomass (or spawning stock biomass per recruit) are also 
plotted in the Figureso The F values in the Figures refer to the value 
of the fishing mortality ooefficient on the age groups subject to full 
exploitation. 

For cod the current estimate of fishing mortality on the fully exploited 
age groups is F = 004~005, which oorresponds to Fmax on the curve for 
M = 0 030 On the curve for M ~ 002, Fmax ~ 0025 and for F increasing 
above Fmax ,yield decreases more rapidly than on the curve for M = 003 
which is almost flat-topped, 

For haddock the present level of fishing mortality on the fully exploited 
age groups is about F = 008 at which point the yield per recruit is about 
20% below Fmax ~ 00250 With this exploitation pattern, the decline of 
equilibrium spawning stock biomass with increasing F is less rapid than 
that for cod. 

Increases in yield per recruit might be obtained with exploitation 
~atterns different from the present ones. The possibilities for varying 
the exploitation patterns are almost infinite but in order to give some 
indication of the effect of varying the age at first capture (tc ), yield 
per recruit curves have been calculated for a range of values of tc 
(Figures 5 and 6)0 In calculating these curves knife-edge selection has 
been assumed (ioeo F on age groups up to tc is zero and on age groups 
tc and above the full level of F applies)o This differs from the curves 
described above which were calculated from a model representing the present 
situation in which F varies with age and therefore the F values on the 
abscissae of these two sets of figures are not oomparableo 
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For cod it can be seen that the yield per recruit increases with 
increasing age at first capture over the range of tc from 4 to 6 years. 
The gains in yield per recruit with increasing tc are greater for M = 0.2 
than for M = 003. In making comparisons between the curves for the two 
levels of M, the differences in yields for a given tc will be less than 
the differences in yield per recruit because of the different estimates 
for recruitment which would have to be used. 

For haddock the yield per recruit also increases with increasing age at 
first capture over the range of tc from 4 to 6 years. 

It is difficult to give a value for the mean age at first capture in the 
knife-edge selection models which is equivalent to the mean age at first 
capture for the present exploitation pattern where F varies with age. 
However, as a rough guide the present mean age at first capture for cod 
is about 5 years, and for haddock about 4 years. 

7. Calculation of Total Al~owable Catch (TAC) 

Data used in calculating predicted catches are given in Table 20. For 
cod, the stock size at the beginning of 1976 was calculated from the 
stock size in 1975 as estimated from VPA and the corresponding estimates 
of fishing mortality rateso 

It was assumed that the catch in 1976 would be equal to the agreed TAC 
(850 000 tons). The fishing mortality rate which would generate this catch 
was estimated using the exploitation pattern shown in Table 20. This 
exploitation pattern has been changed slightly from that used for 1975 
to allow for some concentration of fishing effort on the 1970 and 1973 
year classes. The predicted stock size at the beginning of 1977 (Table 20) 
was then caloulated from the 1976 stock and the corresponding F values. 
The sizes of the recruiting year classes were as given in Table 18. 

For haddock a similar procedure was adoptedo The exploitation pattern 
as given in Table 20 was used for all the years 1975-77. There is no 
agreed limit on the catches of haddock for 1976 and the values of Fused 
for 1976 to calculate the stock size at the beginning of 1977 (Table 20 
and text table below) were those that the Group considered to be likely 
in relation to the expected trend in the cod fishery. 

To convert predicted catches in numbers into catches in weight the 
age/weight relationshi~given in Table 20 were used. Reported total 
weights of landings in recent years were compared with weights of landings 
calculated from the sum 'of products of numbers landed and mean weight at 
age. For cod, this comparison showed no consistent discrepancy but in the 
case of haddock the calculated weights of landings were consistent under
estimates. To correct for this, the calculated predicted catches were 
increased by 26%. 

In making its recommendation for cod TACs for 1977 the Working Group had 
to consider the need to increase the size of the spawning stock. The 
immediate objective of a spawning stock size at least as large as that in 
the period 1970-72 is likely to be realised by 1977-78. The Group 
recommends, however, that as a longer-term objective the aim should be to 
maintain the spawning stock biomass at about 1 million tons. An analysis 
of the stock/recruitment relationship (Garrod and Jones, 1974) indicated 
that the optimum spawning stook size would be that which prevailed in the 
early 1950s, when the spawning stook biomass was about 1 million tons. 
In addition there is a need to reduce the overall level of fishing morta
lity to bring it oloser to, or even below, the value giving the maximum 
yield per recruit with the present exploitation pattern. The actual 
value of Fmax with the present exploitation pattern would depend on the 
value of the natural mortality coefficient (M = 003, Fmax = 0.45; 
M = 002, Fmax = 0.25). 
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To take a catch in 1976 equal to the TAC of 850 000 tons would require 
a fishing mortality on the fully exploited age groups of F = 0.4 or 
F = 0.47 for M = 0020 If the same TAC was to apply in 1977 this would 
bring about a further small reduction in fishing mortality and the 
spawning stock biomass could be expected to reach 1 million tons by 1978. 
The results of these calculations are summarised in the text table below. 

Cod 

Natural Mortality 

1975 *Spawning stock biomass (thousands of 
tons) 

1976 Catch (thousands of tons) 

1977 

1978 

~r 

Fishing mortality on fully exploited 
age groups 

*Spawning stock biomass (thousands of 
tons) 

Catch (thousands of tons) 

Fishing mortality 

*Spawning stock biomass (thousands of 
tons) 

*Spawning stock biomass (thousands of 
tons) 

002 

233 

850 

0047 

309 

850 

0043 

637 

1 040 

Spawning stock biomass at the beginning of each year. 

Although in the above strategy the spawning stock biomass reaches 

0·3 

276 

850 

0.4 

362 

850 

0.39 

709 

1 101 

1 million tons in 1978 this is to a large extent due to the recruitment 
of the very abundant 1970 year class to the mature stock, and this size of 
spawning stock could be maintained into 1979 only if the TAC for earlier 
years was reducecl oe1ow 850 000 tons. 

For haddock the Working Group estimated the likely effects on the 
haddock fishery if the cod catch was maintained at 850 000 tons. The 
results are summarised in the text table below~ 

Haddock 

1---. ---- Natural Mortality"- -I_ ~~~ __ "_~~l 
1975 r ,rSpawning stock biomass (thousands of 

tons) , 186 

1976 Catch (thousands of tons) 121 

Fishing mortality on fully exploited 
age groups 

*Spawning stock biomass (thousands of 
tons) 

0·7 

143 

ctd. 
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text table (ctd) ~ 
____ ~ ~~_!~tural M~§li.-,tCY.Y __ _ 

1977 ~ Catch (thousands of tons) 

1978 

Fishing mortality 
'<Spawning stock biomass (thousands 
of tons) 

*Spawning stock biomass (thousands of 
tons) 

__<_ 0.2 
_~ ""_a,Jij =wMI:I 

113 
0·7 

91 

78 

-le Spawning stock biomass at the heginning of each year. 

The Work in recommends that the TAC for cod for 1,{1 1 ,m 

maintained 000 tons including landings of .Murman cod). This would 
permit the continued recovery of the spawning stock and would also go some 
way towards reducing fishing mortality to the value giving maximum yield 
per recruit with the present selection pattern. 

In the longer term the regulation of the cod stock should be considered in 
relation to additional objectives which would provide further biological 
or economic benefits. These could include changes in the pattern and level 
of exploitation. 

The Working Group considers that it would be difficult to regulate the 
haddock fishery independently of the cod fishery. However, if the 
Commission considered it desirable to introduce a TAC for haddock, this 
could be set at the level that would be expected as a by-catch while 
fishing for the recommended TAC for cod. In these circumstances the 
appropriate TAC for haddock for 1977 would be 110 000 tons. 

The present level of fishing mortality is much higher than that required 
to give the maximum yield per reoruit with the present exploitation pattern 
and as a long-term result yield would be increased if fishing mortality was 
reduced. A reduction in fishing mortality would also provide some protection 
for the spawning stock which in the foreseeable future is expected to 
decline. 

The Working. Group therefore recommends that consideration should be given 
to the possibility of reducing fishing mortality on hadd?ck. 

Any regulations designed to reduce fishing mortality would require a TAC 
for haddock lower than that mentioned above. 

8. Midwater Trawl 

In the previous report it was stated that a part of the trawler fleet 
operating in the North-East Arctic has been using midwater trawls in the 
fishery for Arcto-Norwegian cod and haddock. The effects of midwater trawls 
on the stocks, compared with the effects of bottom trawls, will depend 
on their relative selectivities and also on the behaviour and vertical 
distribution of fish. Experiments carried out by Norway in March 1975 
gave selection factors of the same order for both gears. These experiments 
also indicated that due to their different behaviour young fish might be 
more available to pelagic trawls than to bottom trawls. 

Additional selectivity experiments have been undertaken by the Federal 
Republic of Germany which confirm the results of the Norwegian experi
ments as far as the selection factors are concerned. As to the length 
composition of the catches, the cod caught by bottom trawl were, on 
average, somewhat bigger than those caught by midwater trawl, but the 
abundance of smaller cod in the midwater trawl catches was less pro
nounced than in the Norwegian experiments. This difference could be 
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explained by differences in the time and area of the experiments. In 
the case of haddock the length compositions of catches from the two 
types of gear show remarkable differences. The midwater trawl catch 
consisted mainly of bigger fish, whereas with the bottom trawl a con
siderable proportion of young fish (24.5 cm modal length) was caught, 
but here again the results might be influenced by differences in time 
and areao 

Since the information available to the Working Group does not allow a 
generalised statement as to the effect of midwater trawls on the stocks 
in the North-East Arctic, the danger of heavy exploitation of young fish 
by midwater trawling - particularly in a situation where a good year 
class is recruiting to the fishery - could be eliminated or at least 
reduced by strict observance of the mesh regulations in force and by 
prohibiting any attachment to nets which may reduce the selectivity of 
the cod end. 

During the next few years the biomass of the North-East Arctic cod is 
expected to increase. Improving abundance of older fish together with a 
continuation of a catch limitation scheme could be expected to reduce 
the incentive to fish with gears, or in areas, which yield catches with 
a large proportion of small fisho 

90 Mesh Assessment 

The North-East Arctic Fisheries Working Group indicated two years ago that 
there were doubts as to what was the effective mesh size used in the 
trawl fisheryo A study of the data from the International Inspection at 
Sea in 1975 was made, but the Working Group could not reach any conclusive 
resultso No mesh assessments were therefore made. 

However, any increase in the effective trawl mesh size would result in an 
increase in the average age at first capture. An indication of the likely 
benefits of increases of age at first capture is given in Section 6. 

100 Reference 

Garrod 9 D J and Jones, B W, 1974. Stock and recruitment relationship 
in the North-East Arctic cod stock and its implications for manage
ment of the stock. J.Cons.int.Explor.Mer, 36(1)g35-4l. 
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1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975* 
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Table 1. Cod. 
Total nominal catch by fishing areas 
(metric tons). 

Sub-area I Division lIb Division IIa 

375 327 91 599 155 116 
409 694 220 508 153 019 
548 621 220 797 139 848 
547 469 111 768 1'17 100 
206 883 126 114 104 698 
241 489 103 430 100 011 
292 253 56 653 134 805 
322 798 121 060 128 747 
642 452 269 160 162 472 
679 373 262 254 255 599 
603 855 85 556 243 835 
312 505 56 920 319 623 
197 015 32 982 335 257 
492 716 88 207 211 762 
723 489 ·254 730 124 214 
545 060 170 435 120 216 

_._ .. _-- _._-

Provisional figures. 

Total 
catch 

622 042 
783 221 
909 266 

776 337 
437 695 
444 930 
483 711 

572 605 
1 074 084 
1 197 226 

933 246 
689 048 I 

565 254 
792 685 

1 102 433 
835 711 
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Table 4. Cod. 
Catch per unit effort (metric tons, round fresh) 
in Sub-area I and Divisions IIa and lIb. 

SUB-AREA I DIVISION lIb DIVISION IIa 

Year U.K. l ) USSR2 ) U.K. USSR U.K. 

1960 0.075 0.42 0.105 0.31 0.067 
1961 0.079 0.38 0.129 0.44 0.058 
1962 0.092 0.59 0.133 0·74 0.066 
1963 0.085 0.60 0.098 0.55 0.066 
1964 0.058 0.37 0.092 0.39 0.070 
1965 0.066 0.39 0.109 0.49 0.066 
1966 0.074 0.42 0.078 0.19 0.067 
1967 0.081 0.53 0.106 0.87 0.052 
1968 0.110 1.09 0.173 1.21 0.056 
1969 0.113 LOO 0.135 1.17 0.094 
1970 0.100 0.80 0.100 0.80 0.066 
1971 0.056 0.43 0.071 0.16 0.062 
1972 0.047 0.34 0.051 0.18 0.055 
1973 0.057 0.56 0.054 0.57 0.043 
1974 0.080 0.90 0.104 0·77 0.028 
1975'~ 0.077 0.85 0.100 0.43 0.033 

1) 

2) 

3) 

U.K. data - tons per 100 ton-hours fishing. 

USSR data - tons per hour fishing. 

i~ 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

Norwegian data - tons per gill net boat week at Lofoten. 

Provisional figures. 

Table 5. Haddock. 

Sub-area I 

125 675 
165 165 
160 972 
124 774 

79 056 
98 505 

124 115 
108 066 
140 970 

88 960 
59 493 
56 300 

221 183 
283 728 
159 037 

Total nominal catch by fishing areas 
(metric tons). 

Division lIb Division IIa 

1 854 27 925 
2 427 25 642 
1 727 25 189 

939 21 031 
1 109 18 735 

939 18 640 
1 614 34 892 

440 27 980 
725 40 031 

1 341 40 208 
497 26 611 
435 21 567 

2 155 41 979 
12 989 23 348 
15 068 47 033 

1975-l~ 129 777 8 782 39 915 
- -

i~ 

Provisional figures. 

NOrway3) 

3.0 
3.7 
4.0 
3.1 
4.8 
2.9 
4.0 
3.5 
5.1 
5.9 
6.4 

lO.6 
11.5 

6.8 
3.4 

J 3.4 

Total 

155 454 
193 234 
187 888 
146 744 

98 900 
118 079 
160 621 
136 486 
181 726 
130 509 

86 601 
78 302 

265 317 
320 065 
221 138 
178 474 
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Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 

1967 
1968 

1969 
1970 
1971 
1972 

1973 
1974 
1975i~ 

i~ 

- 14 -

Table 7. Haddock. 
Catch per unit effort and estimated 
total international effort. 

Catch per Effort (U.K.) Estimated Total International 
Kilos/lOO ton-hours Effort in U.K. Units 

Sub-area Divisions Total Catcn in Tons x lO -6 
I IIa lIb Tons/lOO Ton-Hours Sub-a+ea I 

33 34 2.8 4.7 
29 36 3.3 6·7 
23 42 2.5 8.2 
13 33 0.9 11.2 
18 18 1.6 5.5 
18 18 2.0 6.6 
17 34 2.8 9.4 
18 25 2.4 7.6 
19 50 1.0 9.6 
13 42 2.0 10.0 

7 31 1.0 12.4 
8 25 3.0 9.8 

14 18 23.0 19.0 
22 20 20.0 14.5 
20 74 14.0 11.1 
15 60 4.0 11.9 

~---.--.-.-

Provisional figures. 

I 
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Table 19. Estimates of the spawning stock and the year 
class strength for HADDOCK. Estimated from 
VPA for M = 0.20. 

Year class strength 

Year Spawning stock biomass Year at 3 years old 
tons x 10-3 class Millions 

1947 67 
1948 552 
1949 63 

1950 270 1950 1 029 
1951 151 1951 127 
1952 95 1952 52 
1953 66 1953 169 
1954 179 1954 53 
1955 156 1955 69 
1956 474 1956 325 
1957 324 1957 241 
1958 202 1958 110 
1959 160 1959 240 
1960 129 1960 276 
1961 105 1961 316 
1962 147 1962 99 
1963 106 1963 236 
1964 67 1964 287 
1965 76 1965 17 
1966 140 1966 16 
1967 190 1967 157 
1968 161 1968 92 
1969 165 1969 924 
1970 201 1970 (242( 
1971 143 1971 (67 
1972 106 1972 ~lO8, 
1973 79 1973 150 
1974 72 1974 275 
1975 186 
1976 (143j 
1977 ~91 
1978 78 

( ) = provisional figures. 
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Figure 3. North-East Arctic Cod. 
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Figure 4. Haddock. 
Curves of yield per recruit and spawning stock 
biomass for present exploitation patter~. 
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Figure 6. Haddock. 
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