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REPORT OF THE NORTH SEA HERRING ASSESSMENT WORKING GROUP 

I. Terms of reference and participation 

The International Council for the Exploration of the Sea, acting on a 

general concern expressed at the NEAFC Meeting in May 1968 about the 

North Sea herring fisheries, invited its Pelagic Fish (Northern) Committee 

to set up a Working Group to review the present state of the North Sea 

herring stocks and to discuss measures for the improvement of the fishe• 

ries exploiting them. At the Statutory Meeting in Copenhagen in October 

1968 such a Working Group was appointed with Mr J J Zijlstra (Nether­

lands) as Chairman. At the next Statutory Meeting in Dublin in September­

October 1969, after a preliminary report of the Working Group (ICES, 

C.M.1969/H:4) had been discussed, it was decided that a second meeting 

of the Working Group was necessary, to allow completion of its work. 

Member countries were represented by the following scientists:-

Mr H Ackefors Sweden 

Mr AC Burd U.L 
.Dr S S Fedorov u.s~s.R. 

Mr S Haraldsvik Norway 

Prof G Hempel .Germany 

Mr AS Ma.lkov u.s.s.R. 

MA Ma.ucorps France 

Mr J Molloy Ireland 

Mr K Popp Madsen Denmark 

Dr J Popiel Poland 

Mr K H Postuma Netherlands 

Mr A Saville U.K. 

Dr K Schubert Gem.any 

Dr A Schumacher Gem.any 

Mr J J Zijlstra Netherlands 

6- 11 January 
1969 

X 

X 

X 

X 

X 

X 

X 

. x 

X 

X 

X 

X 

7-12 December 
1969 

X 

X 

X 

X 

X 

X 

part of the meeting 

X 

X 

X 

X 

X 

Both meetings were attended by Mr J Maller Christensen, in his capacity 

of Secretary to the Liaison Committee. 

The Group met between 6 and 11 January 1969 and between 7 and 12 December 

1969 at ICES · Headquarters, Charlot·tenlund Slot, Charlottenlund. It was 

noted with regret that Dr J Popiel was unable to attend either meeting. 
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II. Material and agenda 

Post-war changes, up to 1960, in the herring stocks and in the fisheries 

for North Sea herring were reviewed by former Working Groups of ICES 

(Anon., 1965). Reports covering the years up to 1963 were submitt.ed to 

NEAFC at its meeting in May 1964 and May 1965 (Anon., 1966). Moreover, 

a Working Group met early in 1967 to consider plans for .an exper,imental 

closure of the fisheries in the Southern :Sight and the ::SleiJden Area, the 

Report of which was submitted to NEAFC at its meeting in May 1967 (Anon., 

1967). 

The present Working Gruup mainly considered the development in the stocks 

and fisheries in the North Sea after 1960 and took note of the findings 

of the former Working Groups on North Sea. herring. 

The material available for consultati~n by the Working Group, covering 

ma.inly the period 1960-68, varied considerably in quantity and quality 

between areas and fisheries. 

Catch statistics and data on the biological composition of the units 

from the southern and 9entral North Sea were sufficient to follow the 

developments in the stocks and fisheries. For the northern North Sea and 

Skagera.k, which in the 19601s became the areas of major importance, .the 

material available was generally less satisfactory. There were for 

instance serious doubts concerning the allocation of the landings for 

some countries to different areas and even about the actual quantity 

landed. With some exceptions the catch-effort statfstics were found to 

be poor in the northern areas, and, when available, generally did not 

refer to the major fisheries. Similar objections applied to sampling, 

again with some exceptions. A high proportion of the samples were ta.ken 

from the catch of fisheries of minor importance or from research vessel 

catches, and sampling intensity bore no relation to the quantity of 

herring caught in the area.a. These inadequacies of the material serious­

ly hampered an assessment of the situation. 

This Report di verges from. the approach in the Working Groups of 1964 
and 1965. At that time the concern expressed in NEAFC centred ma.inly 

on the fisheries and stocks in the Southern :Sight and eastern part of 

the English Channel (Downs herring). In order to investigate the causes 

of this decline much attention had to be given to the· complicated stock 

structure of North Sea. herring. 
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At the present time, the concern about the North Sea herring and its 

fisheries is much more general, involving the whole of the North Sea and 

the Skagera.k area. The Working Group, thsrefore, decided to co~sider the 

North Sea and Skagerak:, for this assessment, as a whole, paying little 

attention to the stock structure. In any case, the material available 

did not allow a detailed analysis of the situation on a stock-separation 

basis. Moreover, the results of tagg;i.ng experiments indicated co:qnections 

between the herring groups fished in all central and northern North Sea 

areas, including the Skagerak (Anon., 1966). 

The Assessment Group considered the state of the fisheries, the yields, 

the catches per effort and effort development (Section III); the herring 

stocks, their age composition, mortality rates, stock abundance from 

tagging experiments and larval data, recruitment and growth (Section IV). 

In Section V the results of Sections III and IV are discussed, while 

Section VI gives a conclusion on the state of the herring stocks and fishe­

ries, including some remarks about possible conservation measures. 

III. The fisheries 

a) Development and changes 

The development of t~e herring fisheries in the North Sea up to 1963 has 

been described in a previous report to the Liaison Committee (Anon., 1966), 

showing a gradual replacement of the old drift-net fisheries by trawl 

fisheries. 

Since the early 1960 1s there have been further major changes in the 

fisheries. The decline in the drift-net fisheries has continued, parti­

cularly in the central and southern North Sea, where drift-net fishing is 

now on a very small scale. 

The trawl fisheries have changed their nature; the large German trawlers, 

which in the 1950 1 s formed a major part of.the trawling effort have almost 

completely withdrawn from the North Sea, but the number of trawlers from 

other countries have probably increased. In the trawling fleet there 

has been a general change from bottom trawling to pelagic or semi-pelagic 

pair- and single-boat trawling, which together with the introduction of 

new acoustic fish-finding equipment (sonar, head-line transducer) led to 

new fishing tactics and to a greater efficiency of the fishing. 
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The most striking charige in the fisheries, however, has been the 

introduction of the purse-seine in North Sea herring fishing. This was 

started by the Norwegian fleet in the autumn of 1963 in the northeastern 

North Sea and Skagera.k. The Norwegian fleet extended the range of the 

purse-seine fishery to the Shetland area in the summer of 1965 and has 

since been joined in these areas by purse-seiners of other countries, 

e.g. Farces, Iceland, Scotland and the U.S.S.R. 

In addition to changes in fishing methods there has also been a change 

in fishing area. Figures 2a and 2b show a very approximate picture of 

the distribution of the catches in the ·North Sea in the late 1950 1s (1955-

1958) and the late 1960 1s (1965-1968), demonstrating a shift in the main 

fishing grounds towards the northern edges of the North Sea, to the Shetland 

area and to the northeastern North Sea and Skagera.k. The fishing grounds 

of the late 1950 1 s, where adult herring were caught in summer and autumn 

just prior to and during spawning in the central western and southern 

North Sea, are now of only minor importance. It is likely that the changes 

i -' fishing grounds are partly related to the changes in fishing methods, 

which allowed fishermen to exploit the deeper waters of the North Sea. 

b) Landings 

1. Tables 1-8 (p. 27-39) show landings from the North Sea and Skagera.k 

in the years 1947-69. Figure 1 gives a map of the North Sea with 

the boundaries of the statistical areas used in the tables. The 

figures in these tables are not comparable with those published in 

the "Bulletin Statistique" for the same years and areas. The 

present data have been compiled from different sources (cf. Annex I: 

Explanatory Notes for Tables 1-6, p. 34-37). 

2. The total catch of herring in the North Sea and Skagera.k has fluc­

tuated between 0.7 and 0.9 million tons from the beginning of the 

1950 1 s until 1963 (Tables la and lb). It then increased to a pea.le 

of 1.4 million tons in 1965, but thereafter decreased to a level 

of about 1.0 million tons in 1966-68, and to 0.75 million tons in 

1969. It should be noted that the figures in Tables la and lb are 

not directly comparable. Those in Table la constitute a summary of 

Tables 2-6, which have been thoroughly checked and corrected by the 

Working Group members, while those in Table lb are partly derived 

from the previous report and are lmown to be incorrect for some 

countries. 
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3. Catches from the Skagerak, Division IIIa (Table 2) have increased 

steadily in the Period 1960-64, from less than 100 000 tons to 

274 000 tons. They decreased in 1965 and 1966, but in 1967 and 

1968 they again rose to the 1964 level. In these two years, the 

U.S.S.R. and Iceland reported herring catches from the Skagera.k:. 

4. In the northeastern North Sea, Division IVa, e~st of 2°E (Table 3) 
the catches increased slightly from 1960 to 1963 to about 300 000 

tons. In 1964 and especially in 1965 there was a sharp rise in the 

catches to almost 600 000 tons, mainly due to the introduction of 

a large Norwegian purse-seine effort in the area. From 1966 to 

1968 the catches have declined again to about the 1963 level. 

5. In the northwestern North Sea, Division IVa, west of 2°E (Table 4) 
the maximum catch of almost 300 000 tons was also reached in 1965. 

There was a sharp decline in the catches in 1967 to about one-third 

of the 1965 catch, but in 1968 they again rose to a 300 000 tons 

level. In this area the fluctuations in total catch are also 

greatly influenced by Norway. However, it should be noted that 

in recent years the Faroe Islands, Iceland and U.S.S.R. have been 

fishing substantial quantities of herring in the northwestern 

North Sea. 

6. In Table 5, the catch data from the central North Sea, Division 

IVb, have been split into catches of adult and young herring. The 

adult fishery has declined steadily from 228 000 tons in 1963 

to 58 000 tons in 1968. The young herring fishery has fluctuated 

between 68 000 and 150 000 tons. While the German herring 

fishery decreased sharply from 26 000 tons in 1965 to less than 

a thousand tons in 1968, the Danish fishery, after a decrease 

from 109 000 tons in 1965 to 54 000 tons in 1966, rose to more than 

106 000 tons in 1968 and to 125 000 tons in 1969 (see Table 7), 

the highest yield ever recorded. 

7. In the southern North Sea and the·English Channel (Divisions IVc 

and VIId and e, Table 6), the catches which were still almost 

100 000 tons in 1961 declined to less than 10 000 in 1968. 

8. In Tables 7-9 the Danish and Swedish landings in Denmark and the 

total Swedish landings in the years 1960-69 have been s~parated 

into industrial landings and landings for human consumption. 
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Most of the Danish landings came from industrial fisheries (Table 7). 

The Danish landings for human consumption have been at a rather steady 

level in the early 19601s, but tended to decrease after 1965, while 

the industrial landings increased. The increase in industrial landings 

was rather steady from the northern North Sea fisheries (Division IVa), 

but was accompanied by large fluctuations in the Skagera.k and the 

central North Sea fisheries (Divisions IIIa and IVb). 

The greater part of the Swedish landings was destined for human 

consumption (Tables 8-9). There was, however, an increase in the indu­

strial landings after 1963. 

c) Catch per unit effort 

In Table 10 (p.41) catches·per unit effort are given for those fisheries, for 

which data are available for the period considered (1955-1968), and in which 

during this period no radical changes in gear and fishing technique occurred. 

This condition limited the choice of fisheries from which the data could be 

derived and resulted in the indices being largely from fisheries, which in 

recent years have provided only a small proportion of the total catch. With 

one exception (Bl0den fishery) all the fisheries selected are human consumpti1 

herring fisheries, which in the past were the major fisheries but which land 

at present only a small proportion of the totai catch. Although no change 

took place in the formulation of the unit of effort in the fisheries used, 

the possibility cannot be excluded that the efficiency of the fleets changed 

and probably increased. 

In the southern North Sea both drift-net (U.K.) and trawl catch per effort 

(Netherlands) showed a marked decline. After 1965 this Netherlands trawl 

fishery virtually ceased in this area. 

In the central North Sea the drift-net fishery showed no clear trend in 

catch per unit effort up to 1967, when this Netherlands fishery disappeared. 

The catch per unit effort in the 1960 1 s for the trawl fishery in this area 

was much lower than the average value for the late 1950's and shows a further 

decline in 1968 and 1969 to values below those ever previously recorded. 

In the northeastern North Sea the three sets of data given are not derived 

from fisheries which take major catches in the area and are also not complete 

ly representative in that they chiefly operate in the northern part of the 

area. The data of all three fisheries indicate large fluctuations in the 

catches per effort, with a marked declining trend, particularly after 1965. 
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In the northwestern North Sea the drift-net and trawl estimates show 

different features. The drift-net catch per unit effort shows no trend, 

while the trawl estimates show a IIU:µ:'ked decline, particularly between 

1965 an~ 1967, when the fishery almost disappeared: It should be noted, 

however, that the drift-net fishery in this area has since 1964 been 

almost entirely concentrated in the area around Shetland, whil.e in 

earlier years much of the catch came from grounds south of 59°N. The 

trawl fisheries, too, showed a shift in fishing area in a northwesterly 

direction since 1950, but this shift was far less pronounced. Finally, 

in the Bl0den fishery for young herring only a slight decline in the 

catch per effort can be observed. 

In so far as estimates of catch per unit effort in herring fisheries 

can be considered as indicative of stock abundance, the data suggest a 

marked decline in the herring stock in the southern North Sea since 

about 1961 and in the northeastern North Sea since 1965. In the north­

western and central North Sea the trawl catch per unit effort indicate a 

striking decline in herring abundance since 1965, while the drift-net 

indices would suggest a more stable situation. 

However, as explained, the drift-net indices for the northwestern area 

may have been.~istorted.by a change in the area fished. 

d) Effort 

Direct estimates of effort, such as the numbers and types of vessels 

operating and the amount of herring fishing carried out by them, were 

not available for several countries. The existing information indicates 

an increase in purse-seining in the period 1963-1966 and a decline in 

trawling activity of some countries after 1965. 

Indirect estimates of effort have been obtained by dividing the total 

catches in each area by the catch per unit effort, given in Table 10, 

for that area. This method should give fairly reliable results, where 

the catch per unit effort is derived from fisheries talcing an appreci­

able part of the catch in that area and whose catch composition is 

similar to the composition of the ~otal catch. These conditions, however, 

are met only in the southern and central North Sea. In the northern North 

Sea the catches per unit effort have been derived from the now relative­

ly unimportant fisheries for human consumption he:t'ring, so that estimates 
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of effort from that area should be considered with some care. Moreover, 

in the Skagerak, which yields about a quarter of the total North Sea 

herring catch, no catch per unit effort estimate was available, and so no 

estimate of effort can be made. Considering the increase in the total 

catch in that area between 1960-68, and the general decline of the catches 

per unit effort in the neighbouring area, the northeastern North Sea, a 

sharp increase in the effort in the Skagerak in the 1960 1 s seems highly 

likely. 

Estimates of effort are shown in Table 11 (p. 42) by years anQ for the 

periods 1960-63 and 1964-68, for the northwestern, northeastern, central 

and southern North Sea - English Channel and for the Bl0den area. 

In the southern North Sea effort has declined sharply since 1963; the 

increase indicated in 1968 is likely to be unrealistic. The decline in 

effort has probably been a continuation of a decline which started in 

1955 and which was described in an earlier Working Group Report (Anon., 

1966). 

In the central North Sea fisheries for adult herring the effort fluc­

tuated up to 1965 and thereafter tended to decline to about half its 

former level in the last year ' (196s), for which estimates are available. 

Drift-net and trawl estimates of effort indicate about the same decline 

in effort (about 25%), comparing the periods lS,60-63 and 1964-68. 

In the northwestern North Sea both estimates show no clear trend up to 

1964, but a sharp increase thereafter. Comparing the periods 1960-63 

and 1964-68, the drift-net estimates would indicate an increase of 

about 3 times, the trawl estimate an increase of about 4½ times. 

In the nor t heastern North Sea the, not very reliable, estimates indicate 

an increase in effort between 1960-68, in particular after 1964. 

Comparing again the periods 1960-63 and 1964-68, the increase in the 

effort is indicated to be between 1.3 and 4 times. 

Finally, the effort estimate of the Bl0den fishery shows large variations 

without a clear trend. 

In the North Sea as a whole it se_ems reasonably certain that between 

1963 and 1965 effort rose sharply in the northern areas, including the 

Skagerak. After 1965, particularly in the light of the uncertainties 

regarding the northeastern North Sea and Skagerak, it is impossible to 

define the development of the effort .• 
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Attempts have been made to assess the total catches in number of each age 

group of autumn-spawning herring in the different areas of the North Sea 

and Skagerak. The quality of the age data varied greatly between the 

different areas of the North Sea. The age compositions of the catches in 

the southem, central and northwestem North Sea have been based on 

a series of samples from the commercial fisheries supported ~y conside­

rable quantities of length measurements of the herring in the commercial 

catches. The percentage age compositions used for the different area 

catches are given in Tables 12, 13 and 14 (p. 43-44), together with the 

mean number of fish per kilo used for converting the total catch in 

weight to number. 

While the age data refer to the age distribution of autumn-spawning 

herring only, spring-spa'\llning hetting are also taken in the catches, in 

particular in the northwest.em, northeastem North Sea and Skagerak:. 

Some estimates of the proportions of spring spawners are given in Table 15 

(p. 44). The catch in number from the northwestem area has been 

reduced by the proportion of spring spawners in the Scottish catches. 

This procedure was not applied to the northeastem North Sea and Skage­

rak, as the information on the proportion of spring spawners covered 

only part of the period considered. 

In the case of the northwestern area, some differences were seen in the 

age composition derived from the drift-net and purs.e-seine catches com­

pared with those from trawl catches. Age data and mean number per kilo 

from the Dutch trawl catches were used to raise the trawl catches of 

Belgium, France, Germany and the Netherlands. Scottish data were used 

for all catches by other countries in the area. The total catch per 

age group for the region is the sum of the two raised distributions. 

The percentage age distribution for the adult herring fisheries of the 

central region IVb is the mean distribution obtained by ·combining the 

English, Scottish and Du.tch data (Table 13, p. 43 ) • The mean number 

per kilo was similarly derived. In 1968 Norwegian catches of juvenile 

herring were made in the area, and these have been separately converted 

to numbers using Norwegian data for the Skagerak catches. The age 

distributions of the juvenile herring fishery in the central area IVb 

are based on Danish material and appear in the summary (Table 17, p. 46). 
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Table 14 is derived from the combined English and Dutch data from the 

Ea.st Anglian fishery. 

Age data of autumn-spawning herring in the northeastern North Sea were 

available from Germany, Sweden, Norway and Denmark. As there appeared 

to be differences in age composition between the German trawl data and 

the Swedish, Norwegian and Danish data, the reported herring catches 

have been treated by groups of countries (Table 16, p.45 ). Most of 

the Norwegian catch and part of the Danish and Swedish catches (see 

Tables 7 and 8 and Notes to Tables 1-6) were used for reduction to meal 

and oil, while the German, French, Dutch, u.s.s.R. and Polish catches 

were for the human consumption market. Little sampling for age distrib­

ution has been made in the area; some few thousand fish were examined 

per year. In addition, the material available tends to refer to the 

human consumption proportion of the catch rather than to the industrial 

catches which have become so important in recent years. Data on 

industrial catches landed in Norway in the years 1965, 1967 and 1968 

gave very complete information on the mean weight of the fish landed but 

inqluded little age data. They showed relatively high numbers of fish 

per kilo in th~ sampled catches (Table 16, 1965 + 1967). Because of 

the inadequacy of the age data and in particular the lack of informat­

ion concerning the industrial catch, little confidence can be placed on 

the estimated age structure of the total catch in the northeastern 

North Sea. It seems likely that the numbers of young herring have been 

underestimated, in particular in later years. 

The estimates of total catch of each age group in millions of fish are 

summarised for the North Sea in Table 17. In addition to the age 

compositions of the fisheries in the southern, central, northwestern 

and northeastern North Sea the age composition of the young herring 

fisheries in the eastern part of the central North Sea (Bl0den area) 

have been included. These were obtained by raising the total catch 

of Denmark and Germany by the age composition of the Danish catches. 

Adjustments have been made in recent years for an admixture of sprats 

in the Danish catches, but not:in those of Germany. 

Since 1960 the total North Sea herring catch has varied a.round 

6 milliards of fish per annum. The proportion of the catch taken from 

the central and southern North Sea has declined by about 4 to 5 times 

. in the period, whereas the catch from the northwestern North Sea has 
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more than doubled. In the latter area the proportion of old&r fish 

(> 4 winter rings) declined in the last few years (Table 12 (A and B)). 

This happened in the other two areas already in the ~950 1 s (Anon.,1967). 

Catches of juvenile herring (O+I group) in the Bl0den fishery (IVb, 

young herring fishery) varied about 1500 million fish (Tables 17 and 18). 

In the northeastern North Sea for which the material present was far 

from adequate, the data show a considerable expansion of the fisheries, 

with an increased exploitation of juvenile herring (o+I group) since 1965 

(Table 18). Though it is thought that the proportion of juvenile fish 

has been underestimated in this area, it should be noted that according to the 

material used, the numbers of juveniles caught in the northeastern North 

Sea are well below the numbers caught in the "Bl0den" fishery, even in 

the most recent years (Table 18). 

A~e compositions for the Skagerak catches have not been included in 

Table 17, as no age data were present for this area prior to 1963. The 

material available for the years 1963-68 was even less satisfactory than 

that for the northeastern North Sea. As in the latter area, the age data 

and number per kilo tend to be derived more from consumer herring than 

from industrial catches. Only in the year~ 1965, 1967 and 1968 was good 

information available for the Norwegian landings on the number per kilo. 

German data were used for compiling the age distribution of the German 

and Polish herring trawl fisheries, while Norwegian, Swedish and German 

data were used for the catches of Denmark, Norway and Sweden (Table 19, 

p. 47). Though the Danish catch represented about half the total, no 

sampling had been made on th~se landings. As in the northeastern North 

Sea it is thought possible that the age compositions underestimate the 

numbers of young herring in the catches. 

Table 20 (p.48) gives an estimate of the catch per age group in number 

from Skagerak. Taking three-year-period means the catch in the period 

1966-68 has risen by about 1000 million fish. while the proportion of 

juveniies (O+I group) has risen from 37% in 1963-65 to 78% in 1966-68 

(Table 18). 

Combining the data of Tables 17 and 20 the total herring catch of the 

North Sea and Skagerak is given in Table 21 (p. 48). The gross 

limitations of some data used in Table 21 should be recognised, the 

trouble being that the quality of the data available for the north­

eastern North Sea and Skagerak, which became of major importance in the 
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fisheries in the 1960 1 s, must be considered as extremely poor. Taking 

the age data at their face value it is clear that in 1967 and 1968 at 

least 50% of the total catch was taken as juvenile herring (O+I group). 

The effects of this juvenile catch in reducing the adult spawning stock 

is underestimated in this treatment of the data. In the main, the herring 

recruit to the adult spawning stocks as 3 year old herring (2 ringers) in 

late summer and autumn. Apart from the truly juvenile (0 and I group) 

component a portion of the increased catches are taken as 3 year old 

herring before they make their first spawning. Thus, in 1968 81% of the 

total catch consisted of fish with less than 3 winter rings. It is 

probable that even though this is likely to be an underestimate, the data 

for 1968 give the best estimate of the present distribution of the catch 

by age in the North Sea and Skagerak fisheries. 

b) Mortality rates 

Estimates of mortality rates, calculated from annual age compositions 

weighted by catches per unit effort as a measure of abundance, were avail­

able for some fisheries only. 

The Scottish dxift-net fishery in the northwestern North Sea was chosen 

as source of information. The age compositions and abundance indices 

of the fishery for mainly pre-spawning fish in August-September were 

used. 

For the central North Sea two estimates were available, one derived from 

a British dxift-net fishery on spawning herring along the English north­

east coast (Whitby) in the months August-September, the other from a 

Dutch trawl fishery on spawning herring in the Dagger area in September­

October. 

For the southern North Sea again two estimates were available, one from 

co•1bined Bri tish-Du.tch data from dxift-net fisheries carried out mainly 

on pre-spawning herring in the Southern Bight in October-December, the 

other from the Dutch trawl fishery on the spawning herring in the 

Sandettie-Channel area. 

The instantaneous mortality rates, as two year running means and aver­

ages over four to five years periods, are given for the period 1952-69 

in Table 22 (p.49 ). Only in the case of the trawl fishery in the 

southern North Sea is the series incomplete, as this fishery virtually 

stopped after 1965. 
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Mortality rates in the northwestern North Sea tended to increase in the 

period 1952-60, declined to a lower level in the years 1960-66 and in­

creased sharply thereafter. In the spawning fisheries in the central 

North Sea the mortality level would seem to have increased, in each 

four years period considered, with a sharp increase in the early 1960 1 s 

in the estimates from the drift-net fishery and around the mid-1960 1 s 

in those from the trawl fisheries. In the southern North Sea mortality 

has been high throughout, with an increase in the years 1952-57 and a 

high, more or less steady level thereafter. 

The data indicate that in the last few years in all areas mortality 

had reached a level of at least Z = 1.00. 

c) Estimates of stock size from tagging 

Estimates of stock size for North Sea herring are only available from 

some Norwegian tagging experiments in the Skagerak and the northern 

North Sea. Although the tagging experiments only partly fulfilled the 

requirements for making a quantitative assessment, they allow one to 

make rough estimates of the herring stock in this part of the North Sea 

in the late autumn of 1965 and in the summer of 1966. 

In the autumn of 1965 the herring stock in the Skagerak and the north­

eastern North Sea was estimated to be about 2.55 million tons 

(Dragesund and Haraldsvik, 1968). During the summer of 1966 the herring 

stock in the northeastern North Sea was estimated to be 0.54 million 

tons, while the stock in the Shetland waters was estimated to be 0~57 

million tons (Haraldsvik, 1969). Assuming the northeastern North Sea 

and the Skagerak to be the main overwintering areas for the ":Bank" and 

":Buchan" spawners, and the northeastern North Sea and the Shetland 

waters to be the main feeding areas for the same .stocks, the figures 

indicate a decline of the stock from 2.55 million tons to i.11 million 

tons in a period of about 9 months. This decline . of 56% in 9 months 

would correspond roughly to an annual instantaneous mortality rate (z) 

of 1.10, which is in good agTeement with the estimates of Z obtained 

from age compositions and catch/effort data. 

:Because of uncertainties about the composition of the catches in the 

northern North Sea and Skagerak in relation to the ~omposition of 

the estimated stock in the area, no attempt has been· made to assess 
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the fishing mortality. rate (F) from catch and stock size. It should be 

noted, however, that the catches in 1965-67 were large in comparison 

with the estimated stock size, suggesting a high value of F. 

d) Larval abundance 

Estimates of the abundance of small herring larvae were considered, as 

these can be taken under certain assumptions as relative measures of 

the size of the spawning stock. 

The material reviewed, shown in Table 23 (p.50), includes data from the 

literature, results of the International Larval Surveys (Saville, 1968; 

Boetius, 1969) and unpublished material from various laboratories. 

Figures for the southern North Sea (Downs stock) refer to larval abundance 

in the eastern English Channel and the Southern Bight (Bridger, 1961). Data 

.for the central North Sea were available for a longer series from the 

western and southern slopes of the Dogger Bank (Zijlstra, in press); data 

from other central North Sea spawning grounds (English northeast coast, 

North-East Bank etc.) were only available as from 1967. The figures from 

the northern area cover most of the northwestern North Sea up to the 

Shetlands (Saville, 1968). Attempts made in recent years to locate 

larvae in other areas (northeastern North _Sea) failed, except in the 

eastern Kattegat (Postuma, 1966; Saville, 1968). The data for the 

eastern Kattegat were only available for the last five years; they showed 

lownumbers of larvae and are not included in Table 23. 

The following might be concluded from the figures:-

(I) Larval abundance in the southern North Sea - Channel area 

(Downs stock) decreased to very low figures in the period 

1946-65, but tended to recover somewhat in the last few 

years. 

(II) The figures for the central North Sea indicate a very low 

production on the slopes of the Dogger Bank during the 

past four seasons. The short series, partly based on 

incomplete data, on the total central North Sea also suggest 

a ,decrease in ~arval abundance in the last few years. 
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Ta.king the northern North Sea as a whole, larval pro­

duction was more or less steady from 1951-65. Since 1965, 
however, larval abundance has decreased in the northern 

North Sea too. The decline was greatest in the Buchan area, 

where no small larvae were found in the last three seasons. 

In the Shetland area, where during the last decade spawning 

was always more intense than on the Buchan grounds, -lar­

val abundance was also found to be relatively low since 

1965. 

The larval abundance in the North Sea as a whole has obviously decreased 

during recent years, pointing to a decrease in the spawning potential of 

the stock. 

Accepting the larval abundance figures as straight indices of the 

spawning potential of the North Sea stocks and comparing the figures from 

the late 19501 s - early 19601s with those of the years 1966-68, a severe 

reduction in the spawning potential is indicated, of the order of about 

Sc)%. If the age- and length-composition of the spawners was the same in 

the two periods, the reduction in the size of the adult stock would be 

of the same order. 

e) Recruitment 

Estimates of recruitment to the North Sea herring stocks were ·available 

from three different sources:-

1. from the adult fisheries in the northern, central and 

southern North Sea, calculated as abundance at 3 years 

of age; 

2. from the Bl0den fishery on immature herring at an age 

of 2 yea.rs; 

3. from the International Young Herring Surveys in February­

March at an age of l½ years. 

In Figure 3 (p. 55) recruitment to the adult stocks is shown. In .the 

northwestern and central North Sea, a certain degree. of similarity 

exists in the recruitment estimates by year classes. Three relatively 

strong year classes ·have been recruited in both areas in the past ten 

years, i.e. 1956, 1960 and 1963. 
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Ih the northern North Sea (Buchan stock) no obvious trend in the period 

1951-65 is shown. In the central North Sea (Bank stock) the 1964, 1965 
and 1966 year classes have all been 'extremely poor. In the period con­

sidered there is no previous record- of three such poor successive year 

classes, and so there is some evidence of a decline in recruitment in 

this area. In the southern Nor·i,u ,_,.,Cl, (.uowns stock) there is clearly an 

overall trend of decline in year class strength from 1950-65, with only 

year class 1958 as outstanding. There is, however, some evidence that 

the 1966 year clasa in the Downs stock, which cannot yet -be measured in 

a comparable way, is relatively strong. 

In Figure 4 (p. 56) comparison is ma.de between the 1:1,dult recruitment 

estimates averaged for the northern and central North Sea (B), with the 

estimates from the immature herring in the International Young Herring 

Surveys (A), and the Bl0den fishery (c). 

The three independent estimates of recruitment tend to agree reasonably 

wen, -in particular those of the adult he+-ring (B) and the Young Herring 

SUrieys (A). The Bl0den estimates (c), which show iess variation than 

the other two estimates, agree with the exception of the year classes 

1962, 1964 and particularly 1966, which was a good year class according 

to the Bl0den estimate, but poor in the Young Herring Surveys and in 

most adult fisheries, except those £pr Downs herring, according to the 

information available. It seems possible that a change, which occurred 

in later years in the Bl0den fishery season from summer-autumn to the 

spring period, and which was probably connected with increased growth 

of the herring _(Section IV, f)) has affected the comparability of the 

estimates. Another possibility is that increased fishing on immature 

herring in recent yea.rs. ( Section IV, a)) removed a large part of some 

later year classes, in particular of the 1966 year class,. thereby up­

setting the comparison with estimates of recruitment in the adult 

fisheries. In that case, however, the low estimates for these year 

classes in the Young Herring Surveys, obtained at about the same age 

as in the Bl0den fishery, have to be explained. 

Taking into account the high natural variability of recruitment in North 

Sea herring, it is difficult to discover an obvious, trend in any of the 

three estimates. It should be noted, however, that in the Young Herring 

Surveys, after the 1963 year class, no goo~ yea:r class was recorded in 

four consecutive years (year classes 1964-67), and provisional informat­

ion indicates that the'· 1968 year class will be poor too. 
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f) Growth rate 

In an earlier Working Group Report on North Sea Herring (Anon., 1966) 

it was shown that the growth rate had increased from the early 1930 1 s to 

the early 19601s. It was stated that this increase seemed to be a long­

term development, with more sudden increases in the early 1950 1s and the 

early 1960 1s. 

,In Table 24 (p.51) the lengths of 3 year old herring from the southern, 

central and northern North Sea are given for the years 1955-68. These 

demonstrate a further increase in growth in the late 19601s (1967-68). 

As stated in the section on recruitment, a similar increase in growth 

rate was_ noted for the immature herring in the El0den area. The exact 

cause or causes of the growth increase are unknown, but .the possibility 

should be mentioned, that the phenomenon is in some way related to the 

suggested reduction in the size of the North Sea herring stocks. 

An increase in growth rate, as recorde·d for North Sea herring, will 

tend to increase the sustainable yield of the fisheries, provided recruit­

ment and natural mortal~ty remain unchanged. Ta.king the length increase 

of the 3 year old herring from 1955-59 to 1965-68 as 4% and the length 

increase of l½·year old herring from 1960-61 to 1967-69 as 7% (Young 

Herring Surveys), a theoretical increase in the sustainable yield per 

recruit of between 10-20fo could be calculated. When the growth increase 

is considered over a longer period of years, for instance since the 

early 1930 1s, the theoretical increase in sustainable yield per recruit 

would be higher, possibly of the order of 30-40%• 

v. Discussion 

The increase in the landings of North Sea herring in the years 1964-65 

almost certainly resulted from a sharp increase in effort in the 

northern North Sea, due; for a large part, to the introduction of the 

_purse-seine fishery in that area. This can be deduced not only from 

indirect effort calculations, but also from the fact that the landings 

rose in a period of rather steady recruitment. The years of rapid 

increase in landings and effort were preceded bY. a period of relatively 

steady landings in the years 1951-63, during which according to a 

£ormer Liaison Committee Report, the effort probablt rose gradually, 

first in the southern North Sea and later in the central and northern 

North Sea (Anon., 1966). 
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The Report of the former Working Group also mentions changes in the 

period 1951-63, which could be related to the general increase in effort, 

such as decreases in average age, an increase in mortality rates and a 

decline of the catch per unit effort in several herring fisheries. Although 

not limited to the southern part of the North Sea, these changes in the 

herring stocks were most pronounced in that area. 

Since the steep rise in effort in the northern North Sea in 1964-65, 
which is an area mainly inhabited by the adult fish of the spawning 

stocks of the central and northwestern North Sea (Anon., 1966), there are 

indications of a high rate of exploitation and a severe reduction of the 

adult stocks is evident in the whole North Sea. Thus mortality rates 

increased considerably in the central North Sea in the last decade and 

in the northwestern North Sea in the last few years, so that now mortality 

rates are p.igh (of the order of Z ~ 1.00, 68% per year) in the whole 

North Sea. A high rate of exploitation and a strong reduction of the 

adult stocks are also suggested by the few tagging experiments carried 

out in the northern North Sea in 1965-66. 

The abundance of larvae declined strongly, first in the southern part 

of the North Sea and, after 1965, in the northern North Sea. Accepting 

larval abundance as index of the size of the spawning stock, a reduction 

of as much as ar,/o over ten years in adult- North Sea herring is indicated. 

In most fisheries on adult herring, especially in those operating 

with trawls, catches per unit of effort declined, sometimes to such an 

extent that the fisheries stopped. This decline, which was first and 

in its most severe form experienced in the southern North Sea, again 

points to a serious reduction of the adult stocks. Finally, the propor­

tion of adult fish in the landings was found to decrease in the most 

recent years, indicating that some fisheries have turned to immature 

herring. 

It should be noted, that although the complicated stock structure of 

North Sea herring and the inadequacies of the data indicated earlier 

make a rull assessment of the developments in North Sea herring very 

difficult, if not impossible, there are strong indications that the 

changes described in the stocks follow the development of fishing effort 

in the different parts of the North Sea. Thus these changes all 

started in the south, where the effort was built up in the early 19501s 

and were experienced last in the north, after the rise in the effort 

there in 1964-65. 
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Since 1965 the landings have decreased, in the years 1966-68 to a level 

of just over a million tons. In fact, the landings in 1967-68 were sur­

prisingly high, considering the decrease indicated in the adult stocks. 

A sustained high effort could be partly responsible. It is true that 

some countries diminished their effort by leaving the North Sea or by 

turning to other species, but others, notably some countries who used to 

exploit the Atlanto-Scandian herring, turned to the North Sea, especially 

in 1967-68. The increased exploitation of immature herring in 1967-68, 

too, could be partly responsible for the relatively high catches in the 

last years. It should be noted that a shift of the fisheries to the 

immature part of the stock can only increase the landings for a short 

period. Finally, the increased growth rate and the shift of the fishe­

ries to more northern areas, where herring belonging to stocks other than 

North Sea autumn spawners are known to be present, could have contributed 

to the high landings in 1967-68. 

In the Report of the former Working Group (Anon., 1966) attention was 

drawn to the shape of the yield per recruit curve in herring, which in 

some respects differ from the yield curve of demersal species such as 

plaice and cod. Heavy fishing on demersal stocks generally results in 

a decrease in the total catch, whereas in herring heavy exploitation 

will not lead to a decline.in the total catch if recruitment is constant. 

This difference in the shape of the yield curves is mainly due to the 

fact, that those demersal species increase i~ weight by 20-30 times 

during their exploited adult stage, herring only by 2-3 times. 

The recent history of the North Sea herring fisheries, showing relative­

ly stable landings in the years 1951-63 at a time of probably increasing 

effort, seems to suggest that the sustainable yield of North Sea herring 

was reached in that period and does not exceed 700-800 000 tons, 

accounting for the steady rise in the effort in that period. The subse­

quent increase in catch in the years after 1963, with a maximum of 

1 450 000 tons in 1965, could only have been attained by a sharp reduction 

in the size of the stock. Evidence that this has ta.ken place is given 

in Section III, a.). The fall. in total catch since 1965 and in particular 

in 1969 would suggest that these high catches cannot be sustained. It 

should also be noted that the total catch of the herring fisheries will 

remain at the maximum sustainable yield with increasing effort :only if 

recruitment is not affected by heavy exploitation and.a consequently 

low abundance of the adult stock. 
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The apparent decline in the adult stocks may have had an effect on 

recruitment, but because of the high natural variability in recruitment 

to North Sea herring, the absolute relationship is difficult to deter­

mine. It is clear that recruitment to the southern North Sea has de­

clined, in particular since the late 19501s. Estimates of overall 

recruitment to the North Sea herring are somewhat contradictory, in 

particular in the most crucial years after 1964. The estimates derived 

from the Bl0den fishery would suggest that recruitment was unaffected, 

in which case the low recruitment to the adµlt stocks must be caused 

by the increased fishing on immatures. The estimates of the Young 

Herring Surveys, on the other hand, suggest a succession of five 

poor year classes (1964-68), which would indicate poor recruitment to 

the adult stocks at least up to 1971. It should be noted, that judging 

from past experience a series of five poor year classes is unusual in 

North Sea herring. 

VI. Conclusions 

In the former Report of the North Sea Working Group (Anon., 1966) it was 

shown that in the period 1950-62 the total North Sea herring catch was 

remarkably stable for a long period at a level fluctuating around 

850 000 tons, including immature fisheries, in spite, probably, of a 

gradual increase in overall effort. 

After 1963 a steep rise in effort took place and resulted initially in 

an increase in the total landings up to a level of 1.4 million tons of 

North Sea herring. During the last three years (1966-68), for which 

complete data are available, the total catch has been at a level of 

about a million tons. The catch in 1969 declined to about 750 000 tons. 

The high effort since 1964 has resulted in a, probably serious, 

~eduction of the adult stock, as indicated by low larval abundances, 

high mortality rates and low catches per unit of effort in most adult 

herring fisheries. With the increase in fishing intensity the propor­

tion of immature herring (under three years of age) increased con­

siderably, especially in the last two years (1967-68), suggesting a 

shift in the fishery to the juvenile part of the stock. The catches 

are composed of fish of lower age, length and weight than before. 
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From those events the Working Group concluded that under normal 

environmental conditions the steady yield of the populations of North 

Sea autumn-spawning herring will be about 700 - 800 000 tons of 

adult and juvenile herring. A maintenance of effort at the high level 

experienced in recent years will, the Working Group fears, only 

accentuate the unfavourable consequences already observed:-

a. a low catch per 1mit effort; 

b. a young population, in which the fishery is based on 

very few year classes, with the danger of wide annual 

fluctuations in the total catch; 

c. a relatively low number of large-sized herring for 

human consum~tion markets. 

A low ab1mdance of mature herring as a consequence of heavy exploitation 

will result in a low egg production, as appears from the recent sharp 

decline in larval production in the North Sea. Indications for most 

North Sea fisheries are that recruitment since the abundant 1963 year 

class has been poor. Moreover, estimates of the strength of year classes 

of immature fish suggest that recruitment will continue to be poor in 

the next two years. Although the stock level at which recruitment 

becomes related to stock size (larval abundance) is unknown, it cannot 

be excluded that a maintenance of the present high level of effort 

will induce a stock-recruitment relationship. 

In the light of all these conaiderations the Assessment Group advises 

that steps be taken to stabilise the effort at a lower level than exerted 

in recent years, in order to increase the size of the adult stock. 

Regulatory measures 

A direct increase in the size of the adult stock independent of any 

stock-recruitment relationship, could be achieved in principle in two 

ways: a) by increasing recruitment; b) by reducing mortality in 

the adult stock or preferably by a combination of both. The following 

measures to obtain one or both of these ends will be discussed below. 

' It should be noted that to achieve the recovery of the stocks to a 

satisfactory level under average recruitment conditions the fishing 

intensity will have to be reduced to about 50% of the present level. 
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(1) Minimum mesh-size 

The introduction of a minimum mesh-size can only operate through an 

increase of recruitment. However, with larger meshes the industry will 

almost certainly be faced with a serious meshing problem, causing 

l9sses of time and possibly even losses of nets~ Moreover, the effective­

ness of mesh-size regulations in herring fisheries is very doubtful, 

as escaped fish may not be viable. 

(2) Closing of spawning grounds 

Such a measure is normally aimed at protecting the spawning products and 

consequently at increasing recruitment. There is no direct evidence 

that fishing interferes with the spawning behaviour or is destructive of 

spawn. Therefore, such a measure could only have predictable effect 

through the reduction in adult fishing mortality. The proportion of the 

total catch, caught in spawning conditions, is now extremely low ih 

the North Sea. Such a measure could therefore not achieve a substantial 

reduction in total mortality. Apart from such doubts as have been stated 

above, an additional difficulty would be the exact definition of a 

spawning area. 

(3) Minimum size 

The introduction of a size limit in herring fisheries would have its 

effect through an increase of recruitment to the adult stock. 

Because of the difficulties in applying minimum mesh-sizes as discussed 

above, the direct effect would be to prohibit fishing on grounds, where 

small herring were dominant. The distribution of herring in the North 

Sea is such, that small and adult herring are largely separated in 

space. The length, dividing the immature from the adult herring, in 

the North Sea, lies roughly between 20-23 cm. 

Because of the inadequacies of the material available from some of the 

major fishing areas, notably the northeastem North Sea a.nd Skagerak, 

it is difficult to quantify the effect of such a measure either in 

reducing the total catch in the short term or in increasing recx,µ.tment 

in the long term, but both IIIllst be considerable. 

(4) Closed area 

A closed area could be effective either by reducing adult mortality or 

by increasing recruitment, depending on the area closed. In order to 
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obtain a sufficiently large reduction in the mortality of either the 

adult or the immature fish, the area to be closed would be of con­

siderable extent, of the order of 1/4 - 1/2 of the North Sea. The North 

Sea areas to be closed to protect the immature fish would be the eastern 

part of the central North Sea, the southern part of the northeastern 

North Sea and the Skagerak. A reduction of adult mortality by closed 

areas should be sought in the western and/or the northeastern North ·Sea 

mainly. Assessing the effect of such a measure on mortality of adult 

or immature herring, apart from the difficulties mentioned under "Minimum 

size", is made virtually impossible because of diversions of effort to 

the "open" areas. 

(5) Closed seasons 

Most of the comments made under (4) apply to this measure. Moreover, the two 
are not necessarily mutually exclusive, as an area could be closed· for 

part of the year. To obtain the required effect the closed season would 

have to be over a considerable part of the year, i.e. 4-6 months. 

(6) Direct restriction of effort 

This measure, applied to all national fisheries, would decrease the mor­

tality rate of the adult stock and increase recruitment to it under 

average recruitment conditions. The effect on fishing mortality of 

adults will be proportional to the reduction in effort, but no accurate 

assessment can be made of the effective increase in recruitment by re­

ducing effort on the immature herring. As pointed out in the body of 

the report the measurement of the effective effort in herring fisheries 

raises major problems. Effective reduction of effort by any specified 

level could only be achieved by a reduction in the activities of the 

herring fleets in each method of fishing by that amount. Subsequent 

changes in the type of effort would make assessment of the effect on 

overall effort practically impossible as the different fishing techniques 

cannot be equated in terms of effective effort. In the present situation 

a reduction of effective fishing effort of the order of ·5~ will be 

necessary. 

(7) Catch quota 

The effects of the introduction of a catch quota are•biologically 

comparable with a restriction in effort. If set on a realistic level 

it will effect a reduction in adult mortality and-an unspecified 
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increase in recruitment to the adult stock. It has, however, the 

advantage that it is more easily quantified and has no inhibiting effect 

on development in fishing techniques. The long-tenn sustained yield of 

North Sea herring under average recruitment conditions would be about 

750 000 tons. However, to allow a recovery of the stock to a satis­

factory level, the quota would need to be set, under the 1968 conditions, 

at about 500 000 tons. If the present level of exploitation is con­

tinued it is probable that the quota will have to be set considerably 

lower. 

VII. Recommendations 

1. In the light of the problems with catch and effort .statistics of 

North Sea herring encountered during the assessment, the Assessment 

Group strongly recommends, that adequate catch and effort statistics 

are collected by the countries exploiting the North Sea herring. 

These statistics should be broken down preferably, to statistical 

rectangles and months, but at least in the larger areas used in the 

assessment (Areas VIId, e; IVc, IVb, IVa west of 2°E.L., IVa east 

of 2°E.L., Skagerak: and Kattegat). 

2. Biological sampling on North Sea herring, including as a minimum 

length, age, weight and maturity of the fish, should be improved, 

in particular in the eastern part of the North Sea and Skagerak:. 

Samples should be derived from commercial catches, as well for 

human consumption as for industrial purposes, rather than from 

research vessel catches. 

3. The Assessment Group recognizes the importance of abundance estimates 

of North Sea herring, independent of estimates obtained from the 

commercial fisheries, as for instance estimates from larval and young 

herring surveys. - It recommends that such surveys be continued, and, 

where possible, improved. 
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For "Explanatory Notes to Tables 1 - 611
, see pages 34 - 37. 

Table la. Herring. Catch in tons by countries 1960-1969. 
North Sea and Skagera.k 

(Sub-area IV, Divisions VIId, e, Division IIa, Kattegat excluded. 

~ 1960 1961 1962 1963 1964 1965 1966 1967 
t 

Belgium 3 642 3 146 1 117 1 843 1 607 776 391 410 

Denmark 162 600 195 500 196 600 222 700 271 100 254 000 181 100 235 400 

England 16 354 17 849 11 994 22 821 16 533 11 494 10 716 8 215 

Faroes - - - - 973 3 111 1 491 35 993 

France 11 137 23 042 12 271 18 062 23 295 16 480 lo 711 11 478 

Germany, 148 430 100 951 89 059 94 643 92 650 81 280 54 589 32 778 Fed.R. 

Iceland - - - - - 1 757 1 047 7 835 

Netherlands 125 713 129 841 87 521 126 487 116 226 80 320 56 742 37 270 

Norway 16 471 15 024 12 510 32 419 189 668 604 754 454 900 335 071 

Poland 76 304 78 082 59 925 72 791 94 015 103 460 74 582 37 943 

Scotland 29 006 23 038 22 416 34 571 21 125 20 569 17 557 18 138 

Sweden 119 289 127 744 138 353 186 012 214 132 200 182 159 970 187 591 

U.S. S. R. 63 105 67 722 100 265 75 965 139 637 47 322 16 442 27 221 

Total 772 051 781 939 732 031 888 314 1180 961 1425 505 1040 238 975 343 

Non-Member 
36.000 ? ? ? ? 67 700 30 600 27 700 

Countries 

1968 

134 

306 700 

5 128 

49 995 

12 852 

21 218 

45 184 

22 342 

283 769 

11 996 

16 477 

133 061 

88 825 

997 681 

? 

1969 

378 

256 4-76 

6 666 

40 640 

18 052 

34 050 

20 525 

29 769 

130 363 

9 221 

21 644 

115 6-00 

61 549 

753 733 

? . 

I\) 
--.J 



Tabl e lb . Herring. Catch in 1000 tons 1947~1959. 

Country Year --
Belgium 

1) 

Denmark 
1) 

England 
. 2 ) 

Faroes 

France 1) 

Germany, F.R. 

Iceland 

Netherlands 
2) 

Norway 
2) 

Poland 
1) 

Scotland 
2 ) 

Sweden 
1) 

U.S.S.R. 

Total North Sea 

Total Skagerak 

and Kattegat 

Grand Total 

North Sea (Sub-area IV and Divisions VIId and e) by country. 

Skagerak and Kattegat (Division Illa) total catch. 

1947 194 8 1949 1950 1951 1952 1953 1954 1955 

36 23 17 10 8 13 16 18 16 

9 7 5 8 34 33 50 58 66 

101 114 71 75 73 66 71 61 39 

- - - - - - - - -

77 77 60 61 125 65 76 54 59 

110 117 107 117 177 158 297 2 63 268 

- - - - - - - - -
155 16 3 131 133 149 158 186 174 148 

4 6 3 4 1 2 2 3 5 

- - - .:.. - - - - 39 

81 90 53 37 42 77 82 59 69 

25 2 6 25 27 31 37 37 39 47 

- - - - - - - - 2 

598 62 3 472 472 640 609 817 729 758 

53 81 79 91 104 139 137 99 113 

651 704 551 563 744 748 954 828 871 

1956 

6 

83 

36 

-

45 

217 

-
136 

5 

46 

43 

38 
28 

683 

123 

806 

For footnotes 1) and 2) see page 37 of "Explanatory Notes to Tables l-611
, Table lb. 

1957 1958 

2 2 

88 134 

32 22 

- -
34 34 

237 20·0 

- -
129 127 

8 8 

49 56 

41 30 

49 50 

37 29 

706 692 

158 216 

864 908 

1959 

3 

145 

2i 

-
35 

147 

-
118 

17 

71 

48 
57 

40 

702 

205 

907 

I\) 

CD 



Table 2. Herring. Total catch in tons. 

Skagerak (Division IIIa excl. Kattegat) 

Year Denmark German Iceland Netherlands Norway Poland Fed.R. 

1960 43 200 42 - - 2 578 -
196l 56 700 7 - - 4 584 -
1962 70 600 3 - - 5 049 594 

1963 105 100 8 28 - - 10 971 329 

1964 129 500 6 064 - - 85 916 4 324 

1965 95 300 4 248 - - 83 864 5 330 

1966 75 200 432 - 74 30 438 511 

1967 100 400 466 2 151 - 95 039 127 

1968 143 600 2 695 36 71 865 42 

Sweden U.S. S.R . 

30 000 -
24 000 -
28 000 -
46 000 -
84 000 -
68 000 -
38 000 -
66 000 15 561 

45 000 18 796 

Total 

75 820 

85 291 

104 246 

163 228 

309 804 

256 742 

144 655 

279 744 

280 036 

I\) 
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Year Belgium· Denmark England 

1960 - 41 800 -
1961 - 61 500 -
1962 - 49 600 3 

1963 - 58 900 4 

1964 - - 53 100 -
1965 - 49 700 -
1966 - 51 400 6 

1967 - 51 ·6 0 0 -
1968 - 57 100 -

Table 1:.. Herring. Total catch in tons. 

France 

-
-
-
-
-
-
-
-
-

North Sea, North-East 

(Division IVa east of 2°E) 

German Nether-
Fed.R. Iceland lands Norway 

29 455 - 15 442 9 005 

14 043 - 6 318 7 630 

8 913 - 6 990 5 793 

10 069 - 8 448 18 255 

9 972 - 9 313 91 006 

23 428 1 757 6-912 323 361 

12 329 1 047 4 555 205 239 

2 558 5 684 1 709 176 628 

2 487 9 355 1 022 66 046 

Poland Scotland Sweden 

15 749 1 598 87'825 

11 02°0 3 877 102 676 

5 036 4 899 110 287 

3 335 - 1,35 350 

12 949 627 127 425 

16 200 - 132 182 

11 690 186 121 141 

2 986 - 120-838 

1 880 - 88 061 

u.s.s.R. 

63. 105 

67 722 

100 265 

75 965 

139 637 

27 227 

16 442 

11 660 

30 799 

Total 

263 979 

274 786 

291 786 

301 326 

444 029 

580 767 

424 035 

373 663 

256 750 

\>I 
0 



Year Belgium Denrnark 

1960 122 -
1961 120 -
1962 125 -
1963 343 -
1964 155 -
1965 227 -
1966 178 -
1967 200 -
1968 ·23 -

Table!:_ Herring. Total catch in tons. 

England 

163 

8 

11 

13 

8 

-
34 

15 

-

North Sea, North-West 

(Division IVa west of 2°E). 

German 
Faroes France Fed.R. Iceland 

- 1" ·151 45 746 -
- 5 796 l::J 146 -
- 3 757 7 125 -
- 5 121 11 377 -
973 6 405 7 319 -

3 111 7 303 4 489 -
1 491 2 628 7 069 -

35 993 1 515 7 941 -
49 995 1 349 7 150 35 134 

Nether-
lands 

19 863 

8 414 

4 659 

9 495 

11 420 

11 515 

3 414 

3 418 

3 072 

Norway Poland Scotland 

3 343 7 000 22 292 

2 173 7 271 16 954 

837 3 807 17 191 

2 641 12 511 26 945 

4 350 15 962 16 753 

196 488 35 878 19 239 

219 223 27 199 16 548 

41 664 8 454 17 359 

131 598 2 806 16 324 - - . -- - -

Sweden U.S.S.R. 

1 464 -
1 068 -

66 -
4 662 -
2 707 -

- 20 095 

829 -
753 -
- 39 230 

Total 

101 144 

60 950 

37 578 

73 108 

66 052 

298 345 

278 613 

117 312 

286 681 

\.)I .... 



Year Belgium England 

1960 ll5 9 816 

1961 121 8 579 

1962 124 6 076 

1963 558 14 455 · 

1964 351 9 235 

1965 47 8 524 

1966 69 9 646 

1967 5 6 809 

1968 13 4 170 

Table 2!. Herring. Total catch in tons. 

North Sea, Central 

(Division IVb) 

Adult Herring Fisheries 

German "Nether-
France Fed.R. lands Norway Poland Scotland . Total 

369 39 326 61 540 1 545 48 479 5 ll6 166 306 

2 535 35 402 70 336 637 49 064 2 207 168 881 

2 886 40 772 47 255 831 45 030 326· · 143 300 

8 296 60 818 81 524 552 54 370 7 626 228 209 

7 750 36 361 63 314 8 396 58 726 3 745 187 878 

7 037 22 520 47 551 1 oin 44 815 1 330 132 865 

5· 281 21 183 42 008 0 34 085 823 ll4 07 5 

6 540 18 917 26 769 21 740 26 370 779 107 929 

8 196 10 439 13 2 85 14 260 7 241 153 57 757 

Young Herring Fisheries 

German 
Denmark Fed.R. Total 

77 600 22 322 99 922 

77 300 16 549 93 849 

76 400 23 975 100 375 

58 700 9 017 67 717 

88 500 28 126 116 626 

109 000 26 009 135 009 

54 500 12 737 67 237 

83 400 1 849 85 249 

106 000 847 106 847 

I 

Total all 
fisheries 

266 228 

262 730 

243 675 

295 926 

304 504 

2 6.7 874 

181 312 

193 178 

164 60-4 

I 
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Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

Table 6. Herring. Total catch in tons. 

Belgium 

3 405 

2 905 

868 

942 

1 101 

502 

144 

205 

98 

North Sea, South, and English Channe~, East and West. 

(Divisions IVc and VIId and e) 

German 
England France Fed.R. Netherlands Poland 

6 375 9 617 11 539 28 868 5 076 

9 262 14 711 15 804 44 773 10 727 

5 904 5 628 8 271 28 617 5 458 

8 339 4 645 2 534 27 020 2 246 

7 290 9 140 4 808 32 179 2 054 

2 9 7 o· 2 140 586 14 342 1 237 

1 030 1 822 839 6 691 1 097 

1 391 3 4,2 3 1 047 5 374 6 

958 3 307 293 4 927 27 

Total 

64 880 

98 182 

54 746 

45 726 

56 572 

21 777 

11 623 

11 446 

9 610 

\JJ 
\JJ 



Belgium 

Denmark 

England 

Faroes 

France 

- 34 - ANNEX 

Explanatory: Notes to Tables 1 - 6 

1. All data derived from "Bulletin Statistique". 

2. Catches from Division IVa are ascribed to IVa west of 

2°E (Table 4, p.31). 

1. All data used in the tables are based upon Danish 

national statistics (Popp Madsen) (see Table 7, p.38). 

2. Catches from Division IIIa (Skagerak and Kattegat) 

(Table 7) are in agreement with the data published in 

"Bulletin Statistique" for that Division. In Tables 

1-3 (p.27-30) catches from the Kattegat have been ex­

cluded. 

3. Catches from Division IVa are ascribed to IVa east of 

2°E (Table 3). For 1967 and 1968 catches from IVa east 

and IVa west of 2°E are given separately (Table 7). 

4. Catches from Division IVb (Young Herring Fishery) have 

been reduced for content of other species (1960 -

spring 1965 by 5%, autumn 1965-1968 by estimates from 

individual years; Popp Madsen). (Tables 5 and 7, p.32 

and p. 38.). 

l. All data derived from "Bulletin Statistique". 

2. Separation of catches in Division IVa east and west 

of 2°E according to national statistics (Tables 3 and 

4, p. 30 and 31). 

1. Catches only from Division IVa according to "Bulletin 

Statistique". Ascribed to IVa west (Table 4). 
No information on the distribution of the fishery is 

available. 

The data given have been supplied by the "Institut des 

P~ches", Boulogne s/Mer. They are stated to be as near 

to the actual catches as possible. They differ from the 

figures published in "Bulletin Statistique!I. The 1969 

figures are derived from "Bulletin Statistique". 
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1. All data are according to German national statistics 

(Schumacher). They are compiled by "Bundesforschungs­

anstalt ftlr Fischerei", Hamburg, according to log 

books. They are of approximately the same order of 

magnitude as the corresponding figures compiled at the 

fish market and published in "Bulletin Statistique". 

However, for the North Sea Divisions IVa, band c, the 

figures given in Tables 1-6 are all less than the 

corresponding figures in "Bulletin Statistique". The 

largest discrepancies are found in Division IVb, where 

the "Bulletin Statistique" figures exceed those shown 

in Table 5 (p.32) (adult+ young herring) by approximate­

ly 2CY/o for 1960-62, approximately lCY/o for 1963-65 and 

approximately 3CY/o for 1966-68. 

1. All data derived from "Bulletin Statistique". 

2. Separation of catches in Division IVa east and west of 

2°E are according to Icelandic statistics. 

1. All data derived from "Bulletin Statistique". 

2. Separation of catches in Division IVa east and west of 

2°E are according to Dutch national statistics. 

3. For 1967, 5 190 tons publiShed in "Bulletin Statistique" 

as "Not accounted for" have been divided between 

Division IVb and Divisions IVc and VIId, e. 

The data are according to Norwegian official statistics. 

The separation of catches is based upon the statistics of 

the fishermen's organisations. - The official statistics 

are not in agreement with "Bulletin Statistique" because: 

a) the figures supplied to this publication are 
often preliminary; 

b) some spawning winter herring which have been 
caught along the west coast of Norway (especially 
in former years) and catches of immature herring 
in inshore waters have been excluded from the 
present tables. 

The figures given here are stated to be "pure" North Sea 

herring. - The 1969 figures are derived from "Bulletin 

Statistique". 



Poland 

Scotland 

Sweden 
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1. All data according to "Bulletin Statistique'.'. 

2. Separation of catches in Division IVa east and west 

of 2°E is according to Polish national statistics. 

3~ Catch statistics received directly from Poland disagree 

with "Bulletin Statistique" data for Division IVa for 

1961 and 1965 as follows: 

Year 

1961 

1965 

Polish Statistics 

16 291 

57 562 

"Bulletin Statistigue" 

18 291 

52 078 

The figures from'l3ulletin Statistique" have been·used in 

Tables 3 and 4, split up according to Polish STANA Forms 

lE. 

1. All data are according to "Bulletin Statistique". 

2. Separation of catches in Division IVa east and west of 

2°E is according to Scottish national statistics. 

3. The catches in Division IVa, west of 2°E (Table 4) com­

prise the total catch in Division IVa •minus the catch 

in the area east of 2°E (given in Table 3) and minus 

the immature herring Fishery in the Moray Firth being:-

Year Tons 

1960 905 
1961 584 
1962 1 767 
1963 110 
1964 292 
1965 7 540 
1966 14 247 
1967 1 994 
1968 1 893 

1. Data according to Swedish national statistics (Table 9, 

p.40). Kattegat catches, landed in Danish ports (Table 8, 

p.39) have been subtracted from the Table 9 figures for 

North Sea and Skagerak. 

2. Division IIIa. Data obtained from proportion of Skagerak 

catches in Swedish landings in Danish ports (Table 8), 

applied to total Swedish landings (Table la). 
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3. Separation of catches in Division !Va east and west 

of 2°E. According to Swedish national statistics, 

but is supposed to be rather unreliable. A greater 

part of the landings presumably comes from Division 

!Va, west of 2°E (Table 4, p.31). 

1. All data according to ":Bulletin Statistique". 

2. Separation of catches in Division Illa Skagerak, 

!Va east and !Va west of 2°E are according to Soviet 

national statistics. 

Table lb, p.28 Footnote 1): Data according to Coop. Res.Rep., Series :B,1965, 

Annex II, Table 9, 

Footnote 2): Data supplied by Wo~king Group members. 

German.y Data according to Statistical News Letters, 
No.ll:B, 1961. 

Denmark Industrial and adult fishery. Skagerak not 
included. 

England Source of data: "Statistical Ledgers. Annual 
Summary". 

Netherlands Source of data: ":Bulletin Statistique". 
Figures from 1947-56 raised by conversion 
factor 1.17. 

Scotland Ex:cluding immature herring fisheries in Moray 
Firth and Firth of Forth. 

Sweden Ex:cluding catches in Skagerak. 



Year 

1960 

1961 

1962 

196 3 

1964-

1965 

1966 

1967 

1968 

1969 ~~ 
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Table 7. Danish he:tTing catches (thousands of tons) in the years 

1960-69, separated into catches by areas and into landings 

for human_ consumption (c) and for industrial purposes (I). 
Catches in Division IVb have been co:tTected for by-catches 

of other species (1960 - spring 1965 = reduced by 5%, 
autumn 1965-1968 = reduced by estimates for individual 

years). 

A separation of the landings in Division IVa as to east 

and west of 2°E (NE and NW) was only possible for the 

years 1967-68. 

Division IVa Division IVb Skagerak( II Ia) Kattegat ( II Ia) 

C I I C I C I 

2 4-. 5 17. 3 77.6 15.4 27.8 5.8 13.6 

4- 0. 2 21. 3 77.3 11. 8 4-4-.9 6. 0 2 3. 2 

2 6. 6 2 3. 0 7 6 . 4- 7. 8 6 2 . 8 4-. 1 29.5 

33.9 2 5.0 58. 7. 15.9 89. 2 4-. 6 4-0 . 5 

28.9 2 4-. 2 8 8. 5 17.2 11 2 . 3 4- • 4- 4-4-.5 

2 4-. 8 2 4-. 9 
I• 

10 9. 0 15.0 8 0. 3 5. 8 4- 2 . 6 

2 3. 0 2 8. 4- 5 4-. 5 6. 5 68.7 6.3 38.1 

17. 5 34.1 83.4 16.1 84.3 6.1 3 8. 0 

19. 4- 37.7 106.0 8. 5 135.1 9.0 58.4 

14.4 45.1 125.0 9. 2 43. 3 6.6 26.0 

• January-October inclusive. 

Division IVa 

NE NW 

1967 3 5. 3 21. 8 

1968 4 9. 6 9. 9 



Table 8. 

Year IVa 

C 

1960 24.1 

1961 35.3 

1962 64.0 

1963 8 0. 6 

1964 81. 8 

1965 82.8 

1966 7 8. 9 

1967 75.4 

1968 71. 5 

19 6 9➔~ 3·9. 8 
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Swedish landings in Danish ports (thousand~. of tons), in 

1960-69, separated into catches by areas and into human 

consumption herring (c) and industrial herring (I). Swedish 

landings are separated into area catches according to 

the distribution of the Danish fishery based upon a com­

parison in the years 1967-68. A separation of the Swedish 

catches for Divisions IVa, northwest, IVa northeast, and 

and IVb was only possible in the years 1967-68. 

(1) ( 2) ( 3 ) 
+ b Skagerak CIIIa) Kattegat IIIa Sub-total 

I C I C I (1) + ( 2 ) 

0.5 7. 4 0. 8 2. 8 0. 4 32.8 

0. 6 7. 2 1.2 3. 7 0. 6 44.3 

1. 2 13.0 3. 3 6. 9 1. 6 81. 5 

1. 8 21. 1 6. 3 6.1 2. 9 109.8 

7 . 0 24. 4 32.6 6.3 13.0 145.8 

6 . 7 24.9 21. 5 9. 6 11. 4 135.9 

4 . •+ 15. 6 10.6 15.3 5. 9 109.5 

6 . 4 28.4 15.9 10.8 7.1 126.1 

6 . 1 18.0 2 2. 0 19.1 9.5 117 .. 6 

3 . 5 19.0 6.6 12.2 1.5 6 8;. 9 

•January-October inclusive. 

North Sea .. 
IVa NE IVa NW IVb 

1967 40.1 10.0 31. 8 

1968 6 7. 5 3. 5 6. 6 



Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 
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Table 9. Total Swedish landings, according to Swedish 

national statistics (thousands of tons), in 1960-

1969. Landings are given separately for North Sea+ 

Skagerak and Kattegat and are separated into human 

consumption herring (c) and industrial herring (I). 
Landings in Denmark (Table 8) have all been in­

cluded in the area North Sea+ Skagerak. 

North Sea + Skagerak Kattegat 

C I C I 

116.4 6.1 6. 1 2 . 4 

118.8 13.3 4. 5 3.1 

122.9 24.0 5 . 6 3 . 9 

150.4 44.6 6. 6 3 . 5 

136.4 97.0 6. 6 4 . 5 

134.2 87.0 5.8 6. 2 

12 3. 2 58. 0 4.8 5. 0 

124.5 81. 0 4. 5 5.5 

94. 7 67.0 8 . 3 4 . 9 

7 8. 8 51. 2 9. 2 3 . 8 
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Table 10. Catch per unit effort in drift-net and trawl fisheries in 

the southern, central, northeastern and northwestern 

North Sea. 

Northwest Northeast Central South B1¢den 

Years Drift 1 
Trawl 

2 
Drift 3 Trawl 

4 
Trawl 

5 
Drift 6 Trawl 

7 
Drift

8 
Trawl 

9 
Trawl 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

5. 2 44.0 ? 9.8 1.5 2. 8 56.0 3.4 104 

3. 9 23.7 ? 13.9 3. 6 3. 5 46.0 4.3 88 

3. 6 47.6 4 . 8 7.0 3. 3 3 . 5 80.0 3. 6 78 

4.1 27.1 3 . 1 13.3 4.3 3 . 0 2 7. 0 2. 7 81 

4.0 52.9 2. 8 6. 4 2 . 9 3.1 66.7 2. 2 150 

3 . 2 29.6 3.4 13.0 2 . 7 2.4 25.1 3.4 113 

4 . 2 2 3. 9 3 . 3 6. 7 1. 8 2.1 42.0 3. 2 169 

3 .7 18.8 1.8 4.1 2 . 0 2.0 24.8 2. 7 56 

3. 9 21. 7 1. 2 7. 2 3. 6 5. 6 42.3 2 . 2 50 

3.4 25.4 2. 5 9. 5 3 . 4 2. 6 38.3 3 . 8 58 

3 .4 19.9 3 . 0 5.1 2 . 5 2 . 7 30.7 1. 8 38 

4 . 3 14.7 2 . 8 2. 9 1. 6 2 . 8 37.5 1. 4 -

4 . 7 8.4 1.8 1.0 1.0 2. 9 25.8 1. 4 -

3 . 8 - 1. 6 1.5 1.0 - 18.7 0. 3 -
4 . 8 ? ? 2. 3 ? - 19. 7+ - ? 

1 . Scottish catch per arrival in May-September (tons). 

2 . Netherlands catch per 100 hours' fishing by a standard (500 BHP) 
trawler in July-September (tons). 

3. Polish catch per shot in April-July (tons). 

? 

? 

? 

1. 94 

1. 74 

1. 22 

1. 2 2 

1. 94 

1.16 

1. 7 8 

1. 46 

0.98 

1. 35 

1. 64 

1. 51 

4. Netherlands catch per 100 hours' fishing by a standard trawler in 
January-April (tons) 

5. German lugger trawl, catch per day (only catches with over 60% 
herring) (tons). 

6. Netherlands catch per shot (tons) (May-September). 

7. Netherlands catch per 100 hours' fishing by a standard trawler 
(tons) (August-October). 

8. United Kingdom catch per shot (tons) (October-December) . 

9 . Netherlands catch per 100 hours' fishing of·a standard trawler 
(tons) (November-December). 

10. Danish catch per hour (tons) in the immature herring fishery in 
the B1¢den area. 

+ Provisional. 

10 



Table 11. Effort estimates, . obtained by dividing the total catch in an area by the catches per unit 
effort of drift-net and trawl fisheries in that- area. 

AREA 
Northwest Northeast Central South Blc,6den 

Drift l) Trawl2) . 3) 4) 5) ' 
Drift 8) Trawl 9) Trawl it Year Drift 6) Trawl 7. Drift Trawl Trawl 

Scottish Dutch Polish Dutch German Dutch Dutch English Dutch Danish 
1960 31. 7 3. 4 78 20 98 69. 4 . 6.6 19.1 0. 6 81. 9 

1961 14.5 2. 5 83 41 153 80.1 4. 0 30.7 0. 6 7 7. 0 

1962 10.2 2.0 162 71 146 71.4 5. 8 20.3 1.0 52.0 

1963 18.8 3. 9 251 42 84 40.6 5.4 20.8 0. 9 57.2 

1964 19.8 2. 7 178 47 130 72.2 4.9 14.9 1.0 65.8 

1965 8 6. 3 15.0 194 114 232 49. 3 4. 3 12.1 0. 5 92.2 

;t.966 64. 8 19.0 151 146 265 40.7 3. 0 8. 3 ? 68.9 

1967 25.0 14.0 205 374 374 37.1 4.2 8.1 ? 63.2 
-

1968 75.4 ? 161 171 257 ? 3.1 3 2. 0 ? 64.9 

Period 
1960-63 18.8 3. 0 143 43 120 65.4 5. 5 22.7 0. 8 67.0 

1964-68 54. 3 12.7 178 170 252 49. 8 3. 9 15.1 ? 71.0 

1) Arrivals (x 1 000) 6) Shots (x 1 000) 

2) Fishing hours (x 100 000) 7) Fishing hours (x 100 000) 

3) Shots (x 1 000) 8) Shots (·x 1 0 0 0) 

4) Fishing hours (x 100 000) 9) Fishing hours (x 100 000) 

5) Days f~shing (x 1 000) 10) Fishing hours (x 1 000) 

-+::-
1\) 
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Table 12. Northwestern North Sea: Division IVa, west of 2°E. 
Percentage age composition and mean number per kilo. 

Age in winter rings 
Year 1 2 3 4 5 6 7 8 >8 No. /kilo 

, 
1960 - 34.0 :i 6. 5 2.5 3. 5 2.0 1.0 0. 5 - 5.90 
1961 - 7. 0 ~4.0 56. 0 4. 0 4. 0 1.0 3.0 1. 0 4. 93 
1962 - 2. 0 9.9 D. 0. 9 59.4 3.0 5.0 3. 0 6.9 4.48 
1963 0. 5 83.2 1.5 2. 5 1.5 7.4 0.5 2. 0 1.0 5.45 

A 1964 0. 5 3 0. 5 '-+6. 5 2. 0 2. 5 · 1.0 15.0 0. 5 1.5 4.75 
1965 16. 0, 25.0 26.0 ~8.0 - 1.0 - 3. 0 1.0 5.12 
1966 - 31. 7 19.8 0.2. 9 19.8 2. 0 - 3. 0 10. 9 4.32 
1967 1.0 35.6 ~l. 5 o.o. 9 - 1.0 - - - 6.75 
1968 51. 5 16. 2 116 . 2 4.0 6.1 6.1 - - - 7.48 

1960 - 17. 6 51.1 3.4 9 . 5 6,4 6. 2 2. 9 3 . 0 6.60 
1961 1.2 6.1 115. 8 57.3 3 . 5 7. 3 2. 5 3. 9 2 .4 6.06 
1962 0.4 13.8 5.3 D.4. 5 47.9 3.1 8.0 3.4 3.5_ 6.90 
1963 - 57.2 2. 9 3. 3 5 . 4 22.9 1. 2 4.4 2 . 8 6. 2 3 

B 1964 0.1 29.5 S 2. 5 1. 8 1. 6 2. 5 9. 2 0. 8 2 .0 5.75 
1965 1. 9 34.5 119 . 8 31. 8 1. 3 1. 3 1. 7 6. 2 1. 4 6.12 
1966 0. 8 44.3 15.6 9. 8 20.8 0. 5 0. 6 2. 0 5. 7 5.75 
1967 1. 9 114. 8 + 5. 6 9. 8 8. 7 11. 9 0. 8 0. 7 5. 7 5.71 
1968 5. 5 35.3 [14. 4 t2 3. 7 5. 3 5.4 5 . 6 0. 7 4.2 5.49 

A - Data used for trawled herring from Belgium, Germany, France and 
the Netherlands. 

B - Data used for all other herring catches. 

Table 13. Central North Sea, adult herring fisheries, Division IVb: 
percentage age distribution and mean number per kilo. 

Age in winter rings No. 
Year 

0 1 2 3 4 5 6 7 8 :;:,g /kilo 

1960 - 2. 5 tz 3 . 8 '30 .·2 4.7 3. 5 1. 2 3'.l 0.6 0 . 4 6.03 
1961 - 3. 0 S7. o 9. 8 2 9. 3 0. 9 - - - - 5.81 
1962 - 6. 8 9. 3 50. 0 9. R 21. 2 J... 9 o .. 7 0. 3 0.3 5.01 
1963 - 2. 9 87.6 5.1 4. 5 - - - - - 5.41 
1964 - 4.7 ~3.6 '-+3. 6 1. 4 3. 0 0.9 2.9 - - 4.83 
1965 - 7. 7 p0.2 0.1. 8 13.6 1.2 1.1 0. 5 1. 3 2. 5 5.40 
1966 - 0. 2 ~9.8 0..3. 6 2. 3 3.4 - 0. 2 0 . 2 0.2 5.93 
1967 - 4. 3 ~7.1 µ5,5 9.4 1. 2 .2 . 5 - - - 5.24 
1~68 - 3. 0 ~6.4 [L 3. 6 20.0 4.2 1. 2 1.8 - - 5.16 

(a) 65.6 2 6. 8 6. 3 0. 7 0. 3 0. 2 -- - - - 10.72 

(a) Age used for Norwegian catch. 
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Table 14. Southern North Sea and eastern part of English Channel. 

Year 1 

1960 2.9 

1961 . 0. 1 

1962 3.4 

1963 0. 7 

1964 6. p 
1965 0. 3 

1966 5. 0 

1967 5 . 2 

1968 9. 5 

Divisions IVc and VIId, e: Percentage age composition 
and mean number ;per kilo. 

Age in winter rings 

2 3 4 5 6 7 8 :xl No. /kilo 

61. 9 3 0. 3 3. 5 1. 2 0. 2 - - - 7.20 , 
82. 6 11.2 5.4 0. 7 - - - - 7.22 

12.4 71.5 8.6 3. 9 0. 2 0.1 - - 6.06 

8 7. 8 3.4 7.3 0.8 0. 1 - - - 6.70 

67.7 2 3. 9 0.2 1.8 - - - - 5.80 

20.4 48. 3 26.0 1. 7 1.9 0.4 - 1.0 5,70 

7 5. 5 13. 6 1. 6 4. 3 - - - - 6. 2 5 

61. 8 22.5 .7 .1 3. 2 0. 2 - - - 6.00 

36. 0 31. 3 15.2 2. 3 4.7 1.0 - - 6. 62 
" 

Table 15. Proportion. of spring-spawning herring in the north­

western North Sea, northeastern North Sea and the 

Skagerak ( Scottish and Norwegian material). 

Year Northwestern Northeastern 
North Sea North Sea Skagerak 

1960 4. 9 - -
1961 4.0 - -
1962 26. 6 - -
1963 2 5. 8 - -
1964 10.5 16.0 5. 6 ' 

1965 14.4 13. 8 5.8 

1966 24.l 12. 2 7 . 8 

1967 2 0. 5 19.4 4.9 

1968 2 6. 2 18.0 3.4 
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Table 16. Northeastern North Sea. Division IVa, east of 2°E: 

Percentage age composition and mean number per kilo. 

Age in winter rings 

Year 0 1 2 3 4 5 6 7 8 >8 No. /kilo 

1960 - 9. 1 8. 9 41. 8 3. 8 5 . 5 5.2 6. 6 3.4 14 . 6 6.25 
1961 - 0. 5 4. 8 14.3 53. 6 5 . 3 8 . 0 4.0 4.0 5 . 5 5.18 
1962 - 14.6 13. 2 11. 4 11.4 3 2 . 8 4 . 3 5.2 2.9 4 . 2 6.21 
1963 - 1. 6 51. 5 6. 4 7. 0 7. 0- 18 . 0 1. 4 3. 6 3 . 5 6. 85 
1964 0. 4 0. 2 7.1 7 0. 1 7. 9 5.4 1. 7 5.1 0.6 1.5 6.67 
1965 0.1 11. 9 11. 8 13.2 42. 5 2 . 7 4 . 9 3. 6 6.4 2 . 9 5. 8 8 
1966 - 6. 9 3 6. 7 8.8 8.4 24 . 7 2 . 6 4. 2 1. 7 6 . 0 6.21 
1967 0. 7 10. 5 14.9 32.0 11. 3 8. 9 8 . 2 0.7 1.5 10 . 4 5.26 
1968 - 5 0. 7 3 2. 0 4. 9 6. 4 2 . 0 2. 0 1.0 0. 5 0 . 5 8.13 

1960 - 0.9 13.2 63.1 6. 6 5.8 4.4 3.0 1.0 2 . 0 6. 02 
1961 0.1 5 , lf 5. 8 12.4 53.8 5. 7 7. 9 2.8 1. 9 4. 3 7.10 
1962 - 1. 3 3. 2 7. 9 11.4 52.3 6.9 8. 0 5. 0 4.0 6.30 
1963 - 4. 1 7 6. 1 4. 3 2. 3 2. 2 · 7,1 0. 9 1.1 1. 9 . 6. 81 
1964 - 1.4 39. 9 41. 3 2.0 2. 5 3. 2 7. 0 0. 9 1.8 6.91 
1965 
(a) - 0. 5 15.2 2 5. 7 3 7. 1 4.2 2. 4 2. 3 10.8 1.8 5.84 
(b) 0.1 17.9 14.7 14.2 39.3 2. 5 3.2 2.0 6 .0 0.1 6. 90 
1966 0.1 12. 7 3 7. 6 13.5 9. 5 17.5 1.1 1.6 2 . 1 4.7 7.02 
1967 
(a) - 2 2. 8 10.7 2 0. 7 11.9 11. ·9 6.7 3. 9 5.4 6. 0 5.63 
(b) - 10.5 2 G. 7 32.2 7.4 7. 0 14.9 1.5 1. 4 4.4 8.82 
1968 - 27.3 43. 6 6. 7 10. 2 3.4 2. 9 4.1 0.1 1.7 7.15 

A - German age data used fur herring catches of Germany, France, 

Netherlands, Poland and U.S.S.R. 

B - Danish, Swedish and Norwegian data used for catches "of these 

countries. 

(a) Danish and Swedish catches only. 

(b) Norwegian catch only. 

I 

I• 
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Table 17. Distribution of the North Sea herring catch in millions of fish per age. 

Age in Winter Rings I 
{ear Division 0 1 2 3 4 5 6 7 8 "'8 ~ 

1960 IVa w of 2° E - - 174.3 339.3 17.6 35.4 22,5 18 . 0 8. 5 6. 8 622. 4 
IVa E of 2° E - 78.8 179.9 854 . 1 84.9 91. 5 77.4 76 . 7 : no.1 131. 1 1684.5 
IVb - 25.1 238.8 604 . 1 47.1 35.2 12.1 31.l 10.0 4.1 1007.6 
IVb Young herring fishery 171. 0 2004.9 229.2 24 . 5 - - - - - - 2429.6 
IVc - 13.5 289.1 141. 4 16.3 5.6 0, 9 - - - 466.8 

Total North Sea 171. 0 2122. 3 llll. 3 1963.4 165.9 167.7 ll2.9 125.8 128.6 142.0 6210.9 

1961 IVa w of 20 E - 2 . 0 21. 8 66.0 188.0 12.4 18 . 8 5 . 9 ll . 5 5. 7 332.1 
IVa E of 20 E 1. 2 68 . 6 96.3 227.6 942.2 97 . 8 139 . 1 55 . ~ 44 . 5 Bl. 8 1754,6 
IVb - 29 . 4 560.0 96 .1 287.4 8 . 8 - - - - 981. 7 
IVb Young herring fishery ll04.8 2 0 5 . 2 545.1 9. 7 - - - - - - 1864.8 
IVc - 0. 7 585.7 79.4 38.3 5 . 0 - - - - 709.1 
Total North Sea llO 6. 0 305.9 1808.9 478.8 1455.9 124.0 157.9 61. 4 56.0 87.5 5642.3 

1962 IVa W of 20 E - 0.6 22.3 14.9 29.5 ll4. 2 6. 8 15.6 7,2 10 . 1 221. 2 
IVa E of 20 E - 127.9 136.8 171. 8 208.3 802.8 105.7 124.2 74,9 74.6 1827.0 
IVb - 48.9 66,6 358.4 6 8. 8 151. 9 13.7 5 . 0 4.2 2 . 1 719, 6 
IVb Young herring fishery ll8. 2 16 3 5. 7 2. 6 13.1 - - - - - - 1769.6 
IVc - 11. 3 41.1 237.2 28,5 12.9 0 . 7 0. 3 - - 332.0 
Total Noi;:t_h Sea ll8.2 1824.4 269.4 795.4 335.1 1081. 8 126.9 145.1 8-6. 3 86.8 4869.4 

1963 IVa w of 2° E - 0.6 135.7 3.0 4.5 3. 7 17.1 0. 9 4.2 2, 2 171. 9 
IVa E of 20 E - 69,0 1414.6 101. 1 75.9 74.4 212.3 21. 5 37. 0 48 . 8 20 55. 4 
IVb - 36. 3 1080. 5 62. 5 55.0 - - - - - 1234.3 
IVb Young herring fishery - 312.6 815.6 39.2 - - - - - - ll67.4 
IVc - 2. 2 275.0 10.6 22.9 2. 5 0 . 3 - - - 313.5 
Total North Sea - 420.7 3721.4 216.4 158.3 80.6 229.7 22.4 42.0 51. 0 4942.5 

1964 IVa w of 2° E - 0. 8 107.7 182.2 6 . 7 6. 9 7. 2 40.1 2 . 5 6,6 360.7 
IVa E of 2° E 4. 6 28.6 830.3 1581.5 128 . 11 109.0 79.6 190.0 23 . 8 51.1 3026.9 
IVb - 42.6 395.0 395.0 12 . 6 27.2 8. 2 26. 2 - - 906 . 8 
IVb Young herring fishery 345.3 2020.2 134. 4 - - - - - - - 2499 . 9 
IVc - 21. 3 22. 3 78.5 0. 7 . 5. 9 - - - - 328.7 

Total North Sea 349.9 2ll3. 5 1689.7 2237.2 148.4 149.0 95.0 256.3 26.3 57.7 712 3. 0 

1965 IVa w of 20 E - 52.9 613.2 367.2 571. 7 21. 9 2 3. 2 28.6 10 8. 2 24 . 9 18ll. 8 
IVa E of 2° E 2 . 6 456.4 542.9 771. 9 1336.8 ll2. 5 ll8.4 84.9 277,5 34 .1 3737.3 
IVb - 55.3 432.2 84.9 98.3 8. 6 7. 9 3.6 27.3 18 , l 736.2 
IVb Young herring fishery 105. 3 1799.7 411. 2 27.3 - - - - - - 2343. 5 
IVc - 0.4 25.5 60.5 32.6 2.1 2.4 0. 5 - 1. 3 125.3 

Total North Sea 107.9 2364.7 2024.3 1311. 8 2039.4 145 .1 151. 9 ll 7. 6 413.0 i 8. 4 8754.1 

1966 IVa w of 20 E - 12.2 693.5 249.2 156.8 328.5 8. 7 9.1 32.2 93.2 1583.4 
IVa E of 20 E 2. 7 357.1 ll02. 9 383.7 276.2 534.7 36. 6 54.4 60,6 141. 8 2950. 7 
IVb - 1. 3 539.4 91. 6 15.9 23.5 - 1. 3 2. 7 1. 3 677.0 
IVb Young herring fishery 273.9 6 62. 3 ll9. 6 4. 5 - - - - - - 1060.3 
IVc - 3. 6 54.8 9. 9 1.2 3.1 - - - - 7 2. 6 
Total North Sea 276.6 1036.5 25ll. 2 738.9 450.1 889.8 45.3 64.8 94.5 236.3 6344.0 

1967 IVa w of 20 E - 12 . 2 ll9 .1 315.6 67.7 51. 5 71.4 4. 7 11.1 33.8 680.1 
IVa E of 20 E 0. 7 402 . 6 444.6 741. 0 245.8 237.3 307,5 63.2 7 7 ._5 139.0 2659. 2 
IVb - 24 , 3 209.4 257.4 53.1 6.8 14 . 1 - - - 565.l 
IVb Young herring fishery 534.6 805 . 5 200.3 31. 7 - - - - - - 1572.1 
IVc - 3. 6 42.4 15.4 4. 9 2 . 2 O. l - - - 68.6 

Total North Sea 535.3 1248.2 1015.8 1361.l 371. 5 297 . 8 393.1 67.9 81.6 172.8 5545.1 

196 8 IVa w o f 20 E - 83.1 577.7 231. 5 37 2 .1 83.5 86.8 89.8 10.6 63.5 1598.6 
IVa E of 20 E - 579.7 781. 7 1201.0 179.7 59,5 51. 6 67.6 3.1 28.3 2952.2 
IVb - 9. 0 166.8 40.6 59,9 1 2 .6 3. 6 5, 4 - - 2 97. 9 
IVb Young he rring fi s hery 488.9 990.9 ll4.9 11.l - - - - - - 1605.8 
IVc - 6. 0 22.9 19. 9. 9. 7 1. 5 3. 0 0. 6 - - 63.6 

Total North Sea 488.9 1668.7 1664.0 1504.l 621. 4 157.1 H5.o 16 3 .4 13.7 91. 8 6518.1 
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Table 18. Catch of juvenile herring (0 + I group) in the western 
North Sea (Divisions IVc, IVb and IVa, west of 2°E), in 
the northea s tern North Sea, in the B1¢den area (Young 
herring fisheries in Division IVb) and in the Skagerak. 
(Millions of fish). 

In brackets: % of total catch in the area. 

Period Western Northeastern B1¢den Skagerak 
North Sea North Sea Area 

1960-62 43.8 (2%) 9 2 .2 (2%) 1 746.6 (86%) ( ? ) ( ? ) 
1963-65 70.8 (4%) 187.1 ( 3 % ) 1 527.7 (76%) 7 7 6. 2 (37%) 
1966-68 51. 8 ( 3 % ) 447.6 ( 7 % ) 1 25 2 .0 (89%) 2 462. 5 (78%) 

Year 

1963 
1964 
1965 
1966 
1967 
1 968 

1963 
1964 
1965 
1966 
1967 
1968 

Table 19. Skagerak (Division IIIa): percentage age comp ositio n and 
mean number per kilo. 

Age ln winter rings 

0 1 2 3 4 5 6 7 8 >8 No. /kilo 
·-

- 11. 2 71. 8 1. 9 2.4 1.5 5.6 0. 9 2. 9 1.8 6.58 
17.6 25.9 16.0 2 6. 4 1. 9 2 . 2 2. 3 4.8 1. 4 1.5 7.09 
19.3 24.0 16. 3 11. 9 19.5 1.0 1. 6 1. 3 3. 2 1. 9 7.63 

- 23 .6 57.0 10.8 2.8 4 . 5 0.1 0.3 0.3 0.6 6.94 
4. 9 71. 5 10.8 6. 8 2. 3 0 . 7 2. 8 - 0.1 0.1 9. 01 

- 79.2 12.8 2.1 3. 7 - 1.1 1.1 - - 8.93 

- 5. 0 7 6. 2 3.6 3.1 2: 0 7.1 1. 6 0.8 0. 7 7.75 
- 12.6 2 6.2 49 . 1 1. 3 1. 7 1.8 5. 8 0.9 0. 5 7.09 

8.1 61. 5 14.9 5. 4 7.1 0.6 0.3 0.7 1.1 0. 3 11. 2 4 
0.1 45.4 3 3. 6 6 . 5 3 .1 5.4 3.1 - 1.0 1.8 9.17 
3. 8 80.2 10.8 2 . 8 1. 3 0. 5 0. 5 0.02 0.02 0. 0:; 12.82 

48.7 33.4 13.9 2 . 1 1.1 0. 7 - - - - 15.38 

A - German age data used for German and Polish catches. 

B - Age data used for herring catches of Denmark, Norwa y and Sweden. 



Year 0 

1963 -
1964 13. 0 

1965 239.1 

1966 1. 3 

1967 143.1 

1968 2097.2 

Year 0 

1963 -

1964 1362.9 

1965 34 7. 0 

1966 2 7 7. 9 

1967 6 7 8. 4 

1968 2586.1 

Table 20. Million of fish per age group in the Skagerak herring catches. 

Age in winter rings 

1 2 3 4 5 6 7 8 > 8 

6 3. 7 962.6 45.3 39.1 2 5. 2 89.6 20.2 10.2 8. 9 

2 8 6. 6 5 6 8. 0 1061.7 79.0 3 7. 7 39.9 126.6 20.1 11. 7 

1726.0 425.8 158.7 211. 5 17.4 9. 5 20.4 32.9 9. 7 

6 0 0. 0 446.8 86.5 41.1 71. 5 40.9 - 13.2 23.7 

2974.1 402. 2 110.1 49. 8 18.S 22.0 0.7 0. 8 0.8 

1571. 8 62 0. 2 93. 9 53.6 30.1 1. 9 1. 9 - -

Table 21. Total North Sea and Skagerak catches in millions of fish per age group. 

Age in winter rings 

1 2 3 4 5 6 7 8 ::,, 8 

484.4 4684.0 261. 7 197.4 105.8 319.3 42.6 5 2. 2 59.9 

2400.l 2257.7 3298.9 177.4 186.7 134.9 382.9 46.4 49.4 
4090.7 2450.l 1470.5 2250.9 162.5 161. 4 138.0 445.9 88.1 
1636.5 2958.0 825.4 491. 2 961. 3 86.2 64.8 107.7 2 06. 0 
4222.3 lltl 8. 0 1471.2 421. 3 316.7 415.l 68.6 82.4 173.6 
3240.5 2284. 2 1598.0 675.0 187.2 146.9 165.3 13.7 91. 8 

~ 

1264.8 

2194.3 

2851.0 

1325.0 

3722.5 

4470.6 

! 

6207.3 

9317.3 

11605.l 

7669.0 

9267.6 

10983.7 

~ 
CD 



Table 22. Mortality estimates, derived from age composition and catch/effort data, for some 

fisheries in the northern, central and southern North Sea. 

NW North Seal) 

Drift-net (Aug.-Sept.) 
mainly pre-spawning 
fish 

Central North Sea Southern North Sea 

Period 

1952/1954 
1953/1955 
1954/1956 
1955/1957 

1956/1958 
1957/1959 
1958/1960 
1959/1961 

1960/1962 
1961/1963 
1962/1964 
1963/1965 

1964/1966 
196S/1967 
1966/1968 
1967 /1969 

0.22 
0.27 
0. 2 8 
0.64 

0. 6 2 
0. 7 3 
0.88 
0.44 

0. 3 3 
0.43 
0.48 
0.41 

0.48 
0.40 
0. 8 8 
1. 06 

1) Scottish data. 

2) English data. 

1952/1957 

0. 3 9 

1957 / 1961 

0.58 

1961/1965 

0.42 

1965/1969 

0. 7 3 

Drift-net, NE-English 
coast, spawning fish 2) 

0.52 
0.95 
0. 7 8 
0.74 

0.84 
0.90 
0,64 
0.70 

1.60 
1. 5 2 
1.11 
1.16 

1.12 
1. 25 
1.11 

1952/1957 

0 • .., 3 

1957/1961 

a.so 

1961/1965 

1. 34 

1965/1968 

1.07 

Trawl, Doggerbank, 
spawning fish 3) 

0.46 
0.41 
0.51 
0.47 

0. 2 7 
0.54 
0.73 
0.66 

0. 6 0 
0. 7 3 
0.85 
0.93 

1952/1957 

~ 

1957/1961 

0.60 

1961/1965 

0.83 

1. 00 1965/1968 
0.986) 
1.04 1.01 

4) English data. 

5) Netherlands data. 

3) Netherlands data, except 1952-1955 6) Provisional. 
(Belgian data). 

Drift-net, East Anglia, 
pre-spawning fish 
mainly 4) 

0.60 
0.79 
0. 9 0 
0.94 

1. 26 
1.11 
1. 24 
1. 20 

0.65 
1. 34 
1. 54 
1.06 

1.12 
1. 13 
2.06 

1952/1957 

0.81 

1957/1961 

1. 20 

1961/1965 

1.15 --

1965/1968 

1.44 

Trawl, Sandettie, 
Channel, spawning 
fish 5) 

1. 09 

1. 37 
1. 09 1957/1961 

1.13 
1.17 

1.13 

1. 25 
1. 80 1961/1965 

1. 67 
1. 31 1. 55 

I 
I 

~ 
\.0 
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Ta.bl~ 23. Larval abundance in the North Sea ( -

(Numbers x 10-9). 

no observations) 

Year Southern l) Central North Sea Northwestern North Sea 
4) 

North Sea Dogger2 ) Total 3 ) Buchan Shetland 

1946 537 - - -
1947 596 - - -
1948 - - - -
1949 - - - -
1950 288 - - -
1951 255 - - 900 420 

1952 - - - 890 100 

1953 - - - 2 110 940 

1954 - - - 870 700 

1955 98 - - 20 x) 700 

1956 56 - - - -

1957 15 232 - 300 -
1958 63 2·5 2 - 220 2 800 

1959 8 97 - 300 86 0 

1960 16 138 - 440 640 

1961 56 86 - 380 4 940 

1962 29 66 - 400 720 

1963 7 - - 440 580 

1964 6 52 63x) 920 880 

1965 5 275 490x) 70 2 220 

1966 - 3 142x) 10 680 

1967 40 0 275 0 440 

1968 6 0 28 0 162 

1969 108 0 11 0 212 

1) Larval abundance in Downs area in December-January (Bridger). 

2} Abundance of larvae < 11 mm in October on the western and southern 
slopes of Dagger Bank (Zijlstra). 

3) Abundance of larvae< 10 mm in September-October in the central part 
of the North Sea. 

4) Abundance of larvae < 10 mm in the northwestern North Sea, apart from 
the southern area (Buchan) , the northern area (Shetland) and the total 
northwestern Nor t h Sea (Saville). 

x) Incomplete date. 

Total 

1 320 

990 

3 050 

1 570 

720 

-
-

3 02 0 

1 160 

1 080 

5 320 

1 120 

1 020 

l 800 

2 290 

690 

440 

162 

212 
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Table 24. Length of 3 year old herring in the southern, central and 

northern North Sea in the years 1955 - 1968. 

Area North Sea 

Year Southern 1) Central 
2) 

Northern 3) 

(cm) ( cm) (cm) 

1955 24.4 25.3 24.2 

1956 2 3. 6 25.1 2 4. 8 

1957 24.0 24.8 2 4. 3 

1958 2 4. 3 2 5. 3 24.5 

1959 2 3. 0 23.9 24.9 

1960 2 3. 7 2 5. 0 24.6 

1961 24.4 25.6 25.0 

1962 25.1 2 5. 9 2 5 . 7 

1963 25.1 26.1 25.8 

1964 2 5. 9 26.2 2 5. 8 

1965 2 3. 9 2 4. 8 24.8 

1966 24. 3 25.0 24. 9 

1967 26.2 26.3 25.3 

1968 25.2 26.3 26.8 

1) Netherlands data. 

2) Netherlands data. 

3) Scottish data. 
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Figure 2a. Estimates of summed catches in tons (4 year period) 

by statistical rectangles, obtained from information 

supplied by "Statistical News Letters" and from natio~l 

statistics in the period 1955-1958. 
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Figure 2b. Estimates of summed catches in tons (4 year period) 

by statistical rectangles, obtained f~om information 

supplied by "Statistical News Letters" and national 

st~tistics in the period 1965-1968. 
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Figure 3 , Recruitment, measured as at 3 years of age, in the 

northwestern North Sea (Buch~n stock), central 

North Sea (Bank stock) and southern North Sea (Downs 

stock). 
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Figure 4. Estimates of recruitment by year classes:-

A. Estimates from the International Young Herring 

Surveys (thousands per hour fishing). 

B. Average recruitment of the Buchan and Bank 

stocks, derived from data in Figure 3 (thousands 

per day fishing). 

C. Estimates from the B1¢den fishery, as I-group 

fish (millions per 100 hours' fishing by pair­

trawlers). 




