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1. ~ntroduction 

At the 61st Statutory Meeting, the Council passed the following 
Resolution (C.Res.1973/2:5): 

"It was decided that: 

a Mackerel Working Group, with Mr J. Hamre as Convenor, 
should meet for 3 days (30 January = 1 February 1974) in 
Charlottenlund to: 

a) assess the value of the present m~n~mum size of 
30 cm for mackerel caught for industrial purposes 
in Division IlIa and Subarea IV, and 

b) assess the state of the stocks of mackerel in the 
North Sea and in waters west and south of the 
B:ri tish Isles." 

The terms of reference at a) above are treated in Section 2 of this 
Report, and those at b) above are treated in Sections 3 - 7. 

The following Members participated: 

Mr NoN. Argunov U.S.S.R. 
Mr G. Bolster U.K. (England) 
Dr J. Gueguen France 
Mr J. Hamre (Chairman) Norway 
Mr S" Munch-Petersen Denmark 
Mr K. Postuma Netherlands 
Mr E.S. Prosvirov U.S.S.R. 
Mr A. Saville UoK. (Scotland) 

Mr D. de Go Griffith, ICES Statistician, also attended the Meeting. 

12. The Effect of a Minimum Size Regulation 

The Working Group considered the effect of the present m~n~mum landing 
size of 30 cm for mackerel caught for industrial purposes in 
Division IlIa and Subarea IV. 

The results of a minimum landing size can be considered from two aspects: 
a) the effect it has on the yield per recruit which can be taken from the 
stock over a range of values of fishing mortality and b) its effect on the 
size of the stock left in the sea and the implications of this for subsequent 
recruitment. 

Yield per recruit curves, taken from Hamre (1970), for m~n~mum landing 
sizes of 26, 30 and 33 cm are given in Figure 1. These show that with 
a minimum landing size of less than 30 cm there is no gain in yield at 
low values of fishing mortality (F) and a loss in yield per recruit 
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at values of F above 0.3. These curves also show that the yield per 
recruit over a wide range of F values is not significantly reduced by 
increasing the minimum landing size to 33 cm. The application of a 
m~n~mum landing size does~ however, have an appreciable effect on the 
quality of the yield from a mackerel fishery. Figure 2, taken from 
Postuma (1972), shows the effect of increasing the minimum age at first 
capture, equivalent to increasing the minimum landing size, on the mean 
weight of the fish in the catch. At a minimum size of 30 cm a 20% 
increase is obtained in the mean weight of the fish caught at an F of 
0.4 compared with that obtained ivi th a minimum size of 26 cm. The 
proportional increase in mean weight of the fish caught rises rapidly 
at higher values of F. 

The effect of varying minimum sizes at first capture on the stock are 
illustrated in Figure 3, taken from Hamre and Ulltang (1972). This gives 
curves of stock per recruit with three alternative ages of first capture 
over a range of values of fishing mortality& This Figure shows that, 
except at very low values of fishing mortality, increasing the age of 
first capture (and hence the minimum landing size) has an appreciable 
effect on the size of the residual stock. At an F of 0.4 the spawning 
stook is increased by about 50% by increasing the age at first capture 
from 26 to 30 cm; at an F of 0.7 the stock is effectively doubled. Although 
a stock/recruitment relationship has not yet been demonstrated for North 
Sea mackerel, such an increase in stock, obtainable with no loss in yield 
by introducing a minimum landing size of 30 cm, has obvious advantages in 
providing a safeguard for future recruitment to the stock. 

A 33 cm minimum landing size would give practically the same yield per 
recruit and would give a better condition of the stock than one of 30 cm. 
For practical reasons, however, 30 cm is preferable. Above a size of 
30 cm~ mackerel are shoaling with the adult component of the stock and 
a minimum size limit above 30 cm would be difficult to implement and 
enforce. 

3. Development of the Mackerel Fisherie~ 

ICES Statistical Division IlIa and 
Subarea IT 

The total landings of mackerel from the North Sea, the Skagerak and the 
Kattegat increased from 20 000 tons to 115 000 tons in the period 1945 to 
1964. After the introduction of the Norwegian purse-seine fishery in the 
northern and northeastern North Sea in 1964 the landings increased rapidly 
to 930 000 tons in 1967 (Revheim and Hamre, 1968)0 Since then, however, 
the landings have deoreased steadily to 188 000 tons in 1972 and an 
estimated 394 000 tons in 1973 (Table 2). Postuma (1972) discussed the 
significant decline in the abundance of the mackerel stock in the years 
1959 - 1969, and suggested that at least during the later part of this 
period (1966 - 1969) the severe drop in abundance was caused by failing 
recruitment as well as by a very intensive fishery. In 1969, Norway 
increased the .minimum size limit for their industrial mackerel fishery 
from 20 cm to 30 cm. At the 11th Meeting of the Commission (1973), NEAFC 
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approved the following Recommendation: 

"1. In ICES statistical areas IlIa and IV LsicJ it is 
prohibited to fish for industrial purposes mackerel 
of a size smaller than 30 cm measured from the tip 
of the snout to the end of the tail fin. 

20 Notwithstanding the provision in 1 above, landings of 
mackerel for industrial purposes may consist of 20% 
by weight of undersized mackerel." 

In 1970, Norway introduced a closed season and a catch quota for her 
industrial fishery. 

3.2. 1~he Western Fishery-(ICESJ[tatistical Subareas VI and VII) 

The total landings from these areas to the west and south of Great Britain 
and Ireland have increased steadily from 27 000 tons in 1963 to 87 000 
tons in 19710 The 1972 landings (134 000 tons) represented an increase of 
over 50% on the 1971 figure, and the total for 1973 is estimated to be in 
the region of 145 000 tons (Table 3). The area "bo the south of Ireland 
(VIIg-k) has always accounted for the greatest part of the total annual 
catch, although in 1972 it actually decreased from 62 000 tons to 52 000 
tons (Table 5)9 the peak landings in that year resulted largely from heavy 
increases in the quantities taken from the Irish Sea and Bristol Channel 
(VIra~f)~ the English Channel (VrId,e) and the west coast of Scotland (VIa). 
Throughout the western fishery the principal gear in use is the trawl, but 
English boats fishing out of the southwest port of Newlyn use the technique 
of "feathering", which has replaced the drift net as the main English 
method of fishing in that area. Bolster (1971) describes this fishery, 
in which the annual catches of feather~caught mackerel from the SW areas 
have increased from 587 tons in 1960 to 6 114 tons in 1972. 

4. 1ll:,stri ~ltion of Spawning Stock!!, 

1·.1. Soujhwest Area 

The populations of mackerel fished off the south.west English Coast cannot 
be regarded as a Single spawning stock. Bolster and Burd (1972) have shown 
that spent fish occurred in quantity in both the early part of the fishery 
and also later in the year, in August and September. It is considered that 
these are derived from different spawning stocks, namely the Celtic Sea 
stock which spawns in the spring (March - April), and others from a 
southern North Sea summer spawning stock (June - July). 

The presence of these two spawning stocks of mackerel in the southwest 
has been shown also by the results of tagging experiments (Bolster 1969, 
and 1974, ~ pre~). From these data, the overwintering areas of the two 
groups are apparent: the Celtic Sea for the early spent fish, and the 
Eddystone area for the fish which are spent in the autumn. 
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Egg and larval surveys (Corbin 1947, Wallace and Pleasants 1972) 
confirm that eggs and larvae are present in the Celtic Sea/Western 
English Channel from Ap:cil to Jme, and in the Eastern English Channel/ 
Southern North Sea in Ju1y~ Additional data are available from the results 
of the Continuous Plankton Recorder Survey 1948 - 1967 (Bainbridge, Cooper 
and Hart, !g press). These not only confirm the times and places of the 
spawnings mentioned above~ but suggest that other spawning areas exist off 
the west coast of Scotland in the spring~ and in the central and northern 
North Sea in the summer~ 

4.2. North Sea 

Norwegian investigations over the period 1968 - 1972 (Iversen, 1973) 
clearly indicate a major spawning centre in the northeastern and central 
North Sea (Figure 4). 

5. Rational Sampling Programmes for Age @..<t Length 

The sampling programmes which are currently being carried out (or which have 
been carried out in the past) by the countries represented at the Working 
Group may be summarised as follows: 

Scotland~ 

Denmark: 

France: 

U.S.S.R. : 

Since 1970, there has been regular age and length sampling 
of commercial catches landed from all areas and by all 
methods of fishing. 

During the period 1967 - 1969 the catches for human 
consumption were sampled for age. There is no later 
material. The industrial fishery is knovm to contain a 
propor"bion of mackerel which is sometimes considerable and 
which may be largely O-group and I-group fish. 
(Of 7 150 tons of mackerel caught in the North Sea and 
Skagerak in 1973~ 5 963 tons = 83% - were industrial 
oatches)o The Working Group strongly reoommends that a 
sampling programme on all catches (but especially on the 
industrial catches) be initiated. 

No sampling takes place at present but a programme is to be 
commenced at Boulogne and in Brittany. Most of the French 
catches of mackerel are taken in the Celtic Sea~ the 
catches in Biscay are mainly by-catches of boats fishing 
out of La Rochelle and Lorient. The catches in both areas 
are made by trawlers. 

Age composition data from the North Sea catches (which are 
trawler by-catches) are available from 1970. No sampling 
takes place on the catches made in the western areao 



Netherlands: 

England: 

Norway: 

?o Stock Assessment 
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North Sea catches have been sampled since 1959, 
and the catches in ICES statistical Subareas VI and 
VII since 1967 and 1969, respectively. Sample data 
are also available from the Irish Sea (Division VIIa) 
for 1963 and 1964., 

Age and length composition data from the southwest 
ports (which account for about 90% of the total 
English mackerel catch) are available from 1960. 

Regular sampling for age composition has been 
carried out since 1965 on the catches by all gears 
from all fishing areas. Since 1970, regular samples 
for length composition have been taken from the 
industrial purse-seine fishery, and age/length keys 
have been applied to these. 

Information derived from egg surveys and tagging experiments suggest that 
in the ICES area there are two major stooks of maokerel - one with its 
oentre in the North Sea and one in the Celtio Sea. There is a certain 
amount of mixing of the stooks, partioularly in the Shetland area where 
Norwegian tagging experiments give estimates of the population components 
in that area in reoent years being roughly 30% North Sea stock and 70% 
other stocks. For stock assessment purposes the Group has taken all the 
catch from the North Sea south of 59°N as being fish belonging to the 
North Sea stock and 30% of the catch from the Shetland area as belonging 
to the same stook. The residual 70% of the Shetland catoh is ascribed to 
the western stook as are all the catohes in Subareas VI and VII. 

6.1. North Sea 

6.1.1. ~ort~litx liale~ 

In Table 6 two sets of total mortality rates for the North Sea stook over 
the period 1964 to 1972 are given, derived from independent sources. The 
first set has been estimated from the catoh per unit effort of Dutch 
trawlers fishing in Division IVb in July to September, and the age 
compositions of their oatoh. The seoond set has been calculated from the 
results of Norwegian tagging experiments in Division VIa. The estimates 
from 1969 to 1973 are derived directly from tag returns; the mortality 
rates prior to 1969 in this set have been caloulated by estimating the 
size of the stock in this area in 1969 from tagging results, and its 
age composition from that of Norwegian catches, and subsequently back­
oalculating the mortality rates in earlier years from the age composition 
of the catches in these years. 



On average, the mortality rates oaloulated from the Dutoh trawl data are 
about 002 higher than those from the Norwegian tagging experiments; however, 
both show a olosely similar trend with the mortality rate rising sharply 
from 1966 to 1969 with the increase in Norwegian purse-seine oatch, and 
subsequently deolining sharply from 1969 to 1971 with the introduction 
of the regulation of the Norwegian purse-seine fishery in this area. The 
mortality rates estimated from tagging experiments would suggest that in 
1971 and 1972 the total mortality rate was stabilised at a value of 
0,,35 = O~39. With the natural mortality rate of 0.2 - 0.25 oalculated 
from tagging experiments for mackerel~ these total mortality rates would 
suggest that the exploitation rate was well in excess of. that giving the 
maximum sustainable yield in the period 1968 - 1970 (Figure 1)0 The 
much lower mortality rates in 1971 and 1972 are below those giving the 
MeS.Y. and, if taken in conjunction with the better recruitment in these 
years, should have resulted in some recovery of the stock. 

In Table 6 estimates are given of the weight of the stock of fish above 
2 years of age calculated from the Norwegian tagging experiments over the 
period 1969 = 1973. These would suggest that the stock reached its 
lowest level of 700 000 - 750 000 tons in 1970, and has since increased 
by about 50% due to the reduction in exploitation rate and the addition of 
the relatively strong 1969 yearclass to the exploited stock. The stock 
size estimate for 1973 is based on tag recoveries from within-season 
releases, and may therefore be biased downwards due to incomplete mixing 
of the tagged fisho 

602. ~he Wester~ :!E~ 

Adeg,uate data are not available to estimate mortality rates or stook 
sizes in the western area. The available information on the oomposition 
of the oatches from this area, which eontain a fairly high proportion of 
large, old fish~ would point to the exploitation rate of this population 
being appreoiably lower than that of the North Sea population in the 
period 1967 = 19700 However, the catches taken from this stock have 
been increasing rapdily in recent years am the Working Group would 
emphaSise that a start should be made to oollect adequate assessment data 
for this population immediatelye 

6.3. ~g Surve;ys Jls Indices cL-Spawning P~ati2.E:.l! 

Egg survey data (Figures 4 and 5) are available from the main centre of 
mackerel spawning in the North Sea (Iversen, 1973), and from the Celtic Sea 
spawning area (Corbin, 1947)0 These data might permit a very rough 
estimate of the relative sizes of the two stocks. The Working Group did 
not have time available to undertake this work, but this should be done 
at any subsequent Meeting of the Group. 
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In both areas, however, the data available, because they are rather limited, 
either in time or space coverage, or both, are not adequate to allow a very 
accurate estimate of the sizes of the spawning stocks. The Working Group 
would recommend that countries with an interest in mackerel fisheries 
increase the resources available for mackerel egg surveys, so that adequate 
data can be collected in both the North Sea and the Celtic Sea spawning 
areas to give a measure of the stock sizes in the two areas, and to monitor 
their changes. This is likely to be of increasing importance in the future, 
as "bhe current estimates of stock sizes obtained from tagging 
experiments will become less reliable if the quantity of mackerel used for 
industrial purposes decreases. Little is known about spawning areas for 
mackerel in the waters to the west of Ireland and the west of Scotland, and 
preliminary surveys in these areas, to investigate whether there are major 
spawning grounds in these waters, would be valuable. 

7. Discussion 

'7 r 1. North Sea, 

For the North Sea population the data for assessment are reasonably 
satisfactory and the results of the assessment carried out would suggest 
that, with the implementation of the 30 cm minimum landing size and the 
current Norwegian regulations on catch limitation, this stock has now 
recovered to a more satisfactory state. In this area- better data are 
required on the size and composition of the by-catch of mackerel landed 
by the Danish industrial fishery. In addition, surveys to provide measures 
of egg production as an alternative index of spawning stock size are required 
from the North Sea. 

7.2. :Western Area 

For the western population the position is less satisfactory. The data 
available for assessment are highly inadequate, and although the age 
composition of the catches in this area would suggest that the population 
is not yet over-exploited, the catches taken are increasing rapidly. 
The Working Group would therefore recommend that egg surveys and tagging 
experiments for assessment purposes are intensified in this area. Better 
catch sampling is also required, since even the appropriate minimum landing 
size cannot be defined with any prec~s~on. A reliable assessment of the 
state of the western stocks can only be carried out when such data are 
available to the Working Group. 
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Figure 1. Yield per recruit (Y/R) by fishing mortality (F) and 
mean recruitment length at first capture (lc). (Stock 
parameters: Len=.39 cm corresponding to 550 gr., K = 0.40, 
M = 0.20). 
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Figure 2. Mean weights of North Sea mackerel at 
different fishing intensities. 

2'2 



1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

Figure 3. 
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Spawning stock per recruit (siR in kg) by fishing mortality (F) 
and age at first capture (tc). (tc = 1, 2 and 3 corresponding 
to 27 cm, 32 cm and 34 cm respectively, sampled in the autumn). 
The curve.s are derived from a computer model with input M = 0.20 
and observed weight at age 
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Figure 5. Distribution of mackerel eggs (contoured 
at 1, 1 000, 5 000 and 10 000 eggs per 
station) in the Celtic Sea, April. 

Solid circles 

Dashed line 

survey stations. 

100 fathom contour. 

(Based on Corbin, 1947). 


