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Report of the North Sea Herring Assesgsment Working Group

I. Terms of Reference and Participation

The Liaison Committee of ICES, acting on a general concern expressed at
the NEAFC Meeting in May 1968 about the North Sea herring fisheries, invited
the Pelagic Fish (Northern) Committee of ICES 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 fisheries exploiting them. At its meeting
in Copenhagen in October 1968 the Pelagic Fish (Northern) Committee of ICES
eppointed such a Working Group with Mr. J. J. Zijlstra (Wetherlands) as
Chairman. At ite next meeting in Dublin in September-October 1969, after
heving discussed a preliminary report of the Working Group (ICES, C.M.1969/H:4),
the Pelagic Fish (Worthern) Committee decided that a second meeting of the
Woxrking Group was necessary, to allow completion of its work.

Menber States nominated the following scientistss-

Mr. H. Ackefors Sweden 6~11 January and 7-12 December 1955

Mr. A. C. Burd T.K. 6-11 January and 7-~12 Decembeor

Dr. S. S. Federov U.S.8.R. 6-11 January and 7-12 December

YMr, S. Haraldsvik Norway 6-11 Januaxry and 7-12 December

Prof. G. Hempel Germany 6-11 January 1969

Mr, A, S, Malkov TeS.5.Ro 6-11 January and 7-12 December

Mr. A. Mavcorps France 6-11 January and T-12 December

Mr. J. Molloy Treland part of 7-12 December 1969

Mr, K. Popp Madsen Denmark 6-11 Janusry and 7-12 December

Dr. J. Popiel Poland

¥Mr. K. H. Postuma Netherlands 6-11 Janvery and 7-12 December

Mr., A. Savilie T.K. 6-11 Januvary and 7-12 December

Dr. K. Schubert Germany 6-11 January

Dr. A. Schumachex Germany T=-12 December

Mr. J. J. Zijlstra Netherlands 6-11 Janvary and 7-12 Decembex
Both meetings were attended by Mr. J. Meller 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, Charlotteniund Slot, Charlottenlmnd. It was
noted with regret that Dr. J. Popiel was unable %o attend either meeting.

IT. Material and Agends

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).
the years up bo 196%, which were submitted to NEAFC at its meetings
1964 and May 1965, respectively (4non., 1966).

2

Working Groups of the Liaison Commititee presented reports covering
in May
Moreover, a Working Group
met early in 1967 to consider plans for an experimental closure of the
fisheries in the Southern Bight and the Bleden Area, the Report of which
was submitted to NEAFC at its meeting in May 1967 (Anon., 1967).

The present Working Group mainly considered the development in the
stocks and fisheries in the North Sea since 1960 and took note of the

findings of the former Working Groups on North Sea herring.
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The material available for comsultation by the Working Group, covering
mainly 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 central North Sea were sufficient to follow the develon-
mente in the stocks and fisheries. For the northern North Sea and Skagerak,
which in the 1960's became the areas of major importance, the available
material was generally less satisfactory. There were for instance seriousg
doubts concerning the allocation of the landings for some counbries to
different areas and even about the actual quantity landed. With some
exceptions the catch-effort statistics wevre foumd 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
proporvicn of the samples were taken from the catch of fisheries of minor
importance or from research vessel cabches, and sampling intensity bore no
relation to the size of the landings from the areas. These inadequacies

of the material seriously hampered an assessment of the situation.

This Report diverges from the approach in the Liaison Committee Working
Groups of 1964 and 1965. At that time the concern expressed in NEAFC
centred mainly on the fisheries and stocks in the Southern Bight and eastern
part of the English Chammel (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.

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 Skagerak arca. The Working Group, therefore, decided to consider the
Horth Sea and Skagerak, for this assessment, as a whole, paying 1ittle
attention to the stock structure. Justification for this approach is to
be found in the results of tagging experiments, which indicsted connections
hetween the herring groups, fished in all central and northern North Sea
areas, inciuding the Skagerak. (Anom., 1966). Moreover, the material avail-
able did not allow a detailed analysis of the situation on a stock-

separation basgis.

The Assessment Group considered the state of the fisheries, the yields,
the catches per effort and effort development (Section ITII); 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 ITI and IV are discussed, while Section VI
gives a conclusion on the state of the herring stocks and fisheries,

including some remarks about possible comservation measures.

ITT. The Fishcries

TIT. @) Development and Changes

The development of the 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.
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Since the early 60's there have been further major changes in the
fisheries. The decline in the drift-net fisheries has continued, particularly
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 Germen
trawlers, which in the 1950's formed a major part of the trawling effort
have almost completely withdrawm from the North Sea, but the number of
trawlers from other countries have probably increased. In the trawling flcct
there has been a general change from bottom trawling to pelagic or somi-
pelagic pair- and single-boat trawling, which together with the introduction
of new acoustic fish-finding cquipment (sonar, hcad-line oscillator) led

to new fishing tactics and to a greater efficiency of the fishing.

The most striking change in the fisheries, however, has been the intxo-
duction of the purse-seine in the North Sea herring fishing. . This was
started by the Norwegian fleet in the aubtumn of 1963 in the north-eastern
North Sea and Skagerask. The Norwegion 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. FParoes,
Tceland, Scotland and the U.S.S.R.

In addition to changes in fishing methods there has alsc been o change
in fishing arca. Figure 2a and A show a very approximate picture of the
distribution of the catches in the North See in the late 50's (1955-58) and
the late 60's (1965-68), demonstrating o shift i the main fishing grounds
towards the northern edges of the North Sea, to the Shetland area and to
the north-castern North Sea and Skagerak. The fishing grounds of the late
50's, where adult herring was cavght in summer and autumn just prior to and
during spawning in the central western and southern North Sea, arc now of
only minor importance. It is likely that the changes in fishing grounds
are partly related to the changes in fishing methods, which allowed fisher-

men to exploit the deeper waters of the North Sea.

ITT. b) Londings

1. Tables 1-8 (p.22 ) show landings from the North Sea and Skagerak
in the yoars 1947-69. The figurcs in these Tables are not comparablec
with those published in the "Bulletin Statistique” for the same years
and areas. The present data have been compiled from different sources
(cf. Anmex I: Explanatory Notes for Tables 1-6 and foot-note on
Table lc).

2. The total catch of herring in the North Sea and Skagerak has fiuc-
tuated between 0.7 and 0.9 million tons from the begimning of the
50tg until 1963 (Tables la and lc), It thon increased toa
peak of 1.4 million tons in 1965, but thereafber decressed to a
level of about 1.0-1.1 million tons in 1966-68. The catch figure
for 1969 (Table 1b), 721 000 tons, is provisiocnal.
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It should be noted that the figures in Table 1o and Table lc are not
directly comparable. Those in Table la constitute a summary of Tables 2-6,
wihich have been thoroughly checked and coxrrected by the Working Group
members, while those in Table lc are partly derived from the previous

report and are known to be incorrect for some countries.

Catches from the Skagerak, Division ITIa (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 rosc
to the 1964 level. In these two years, the USSR and Iceland reported
herring catches from the Skagerak.

The Swedish catcheg in Table 2 exciude those catches from the Kattegat
which were landed in Denmark (Table 8), but include unknown quentities

of Kattegat herring landed in Sweden.

In the north-eastern North Sea, Division IVa, east 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 over 600 000 tons, mainly due to the introduction of a large
Norwegian purse-seine fishery in the arezm. From 1966 to 1968 the

catches have declined again to about the 1963 level.

In the north-western 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 o 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 t level.In this
area the fluctuations in total catch are also greatly influenced by
Worway. However, it should be noted that in recent yeaors the Faroce
Islands, Iceland and USSR have been fishing substantinsl quantities

of herring in the north-western North Sea.

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 +ons
in 1968. The young herring fishery has fluctuated between 68 000 and
150 000 tons. While the German young 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.

In the southern North Sea and the English Channel (Divisions IVe
and VIId and e, Table 6), the catches which were still almost
100 000 tons in 1961 declined to less than 10 000 toms in 1968.
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8, In Tebles 7 and 8 the Danish and Swedish landings in Denmark in the
years 1960-1969 have been seperated into industrial landings and

landings for human consumption.

Most of the Danish landings came from industrial fisheries (Table 7).
The Donish landings for human consumption have been at a rather steady
level in the early 60's, but tended to decrease after 1965, while the
industrial landings increased. The increase in industrial landings
was rother steady from the northern North Sea fisheries (Division TVa),
but was accompanied by large fluctuations in the Skagerak and the

central North Sea fisheries (DivisionsIIIa and IVb).

The greater part of the Swedish landings was destined for human
consumption (Table 8). There was, however, an increase in the indu-
strial landings after 1963.

III. ¢) Catch per Unit Effort

In Table 9 (p. 39 catches per wnit effort are given for those fisheries,
for which data are available for the period considered (1955-1968) and in
vhich 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 o small proportion of
the total catch. With one emception (Bleden fishery) all the fisheries
selected gre human consumption herring fisheries, which in the past were
the mojor fisheries but which land at present only a small proportion of the
total catch. Although no radical changes tock place in the unit of effort
in the fisheries used, the possibility camnot be excluded that the efficiency

of the fleets changed and probably increased.

In the scuthern North Sea both drift-net and trawl catch per effort
showed a marked decline. After 1965 the Wetherlands trawl fishery in this

aren virtually ceased.

In the central North Sea the drifit-net fishery showed no clesr trend in
catch per unit effort up to 1967, when this fishery disappeared. The catch
per unit effort in the 1960's for the trawl fishery in this area was much
lower than the average value for the Ilate 1950's and shows a further

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

In the north-ecastern North Sea the three sets of data given are not
derived from fisheries which take major catches in the area and are also
not completely representative in that they chiefly operate in the northern
part of the area. The data of all three fisheries indicate large fluctuant-
ions in the catches per effort, with a marked declining trend, particulariy
after 1965,
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In the north-western North Sea the drift-net and trawl estimates show
different features. The drift-net catch per unit effort shows no trend,
vwhile the trawl estimates show a marked decline, particularly between
1965 and 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, while in earliex
yvears much of the catch came from grounds south of 59°N. Finally, in
the Bloden fishery for young herring only o 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 o
morked decline in the herring stock in the southern North Sea since about
1961 and in the north-eastern North Sea since 1965. In the north-western
and central North Sea the trawl catch per unit effort indicate o striking
decline in herring sbundance since 1965, while the drift-net indices would

suggest o more stable situation.

However, as explained, the drift-net indices for the north-westemn

aren may have been distorted by a change in the ares fished.

III. d) Bffort

Direct estimates of effoxrt, 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 trowling

activity in 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 &, for
that ares. This method should give fadirly reliable results, where the
cotch per unit effort is derived from fisheries taking an appreciable part
of the catch in that aren and whose catch compeeition is similar te the
composition of the total catch, These conditions, however, are met only
in the southern and central North Sea. In the northemn North Sea the
catches per wnit effort have been derived from the now relatively unimportaont
fisheries for human consumption herring, so that estimates of effort from
that area should be considered with some care. Moreover, in the
Skagerak, which yilelds about a quarter of the total North Sea herring catch,
no catch per unit effort estimate was aveilable, and so no estimate of
effort can be made. Considering the increase in the total cateh in that
aren between 1960-68, and the general decline of the catches per unit
effort in the neighbouring area, the north-eastern North Sea, a sharp

increase in the effort in the Skagerck in the 60!'s seems highly likely.

BEstimates of effort are shown in Table 10 (p.34) by yeors and for the
periods 1960~-63 and 1964-68, for the north-western, north-eastern, central

nnd southern North Sea - English Chamnel and for the Bloden area.
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In the southern North Sea effort has declined sharply since 1963; the

increasc indicated in 1968 is likely to be unrealistic. The decline in
effort has probably been a continuation of a decline which started in 1555
ond which was described in an earlier Working Group Report (Anon., 1966).

In the central North Sea fisheries for adult herring the effort

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

former level in the last year (1968), for which estimntes are available.
Drift-net and trawl estimates of effort indicate about the same decline

in effort (about 25%), comparing the periods 1960-63 and 1964-68.

In the north-western North Sea both estimates show no clear trend uvp

to 1964, but o sharp increase thereafter. Comparing the periods 1960-63
and 1964-68, the drift-net estimate would indicate an increase of about

% times, the trawl estimate an increase of sbout 45 times.

In the north-eastern North Sea the, not very reliable, estimates

indicate an increase in effort between 1960-68, in particular after 1S64.
Comparing again the periods 1960-63 and 1964-68, the increase in the

effort is indicated to be between 1.4 and 4.5 times.

Tinally, the effort estimate of the Blsden fishery shows large

variations without a olear trend.

In the North Sea as a whole it seems 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 north~eastern North Sea and Skagerak, it is impossible to

define the development of the effort.

IV. Herring Stocks

IV. a) Age Gompositions

Attempts have been made to assess the total catches in nuﬁber of each
age group of aubum-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 southern, central and north-western North Sea have been
based on a series of samples from the commercial fisheries supported
by considerable 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 11, 12 and 13 (p°35~56 )9
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 distributbtion of aubimn-spawning
herring only, spring-spavming herring are also taken in the catches,
in particular in the north~western, north~eastern North Sea and Skageralk.
Some estimates of the proportions of spring spawners are given in

Table 14 {p.36). The catch in number from the north-western ares has
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heen reduced by the proportion of spring spawners in the Scottish catches.
This procedure was not applied to the north-eastern North Sea and Skagersk;
as the information on the proportion of spring spawners covered only part

of the period considered.

Tn the case of the north-western area, some differences were seen in
the age composition derived from the drift-net and purse~seine catches
compared 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 wexe
used for all catches by other coumtries in the area. The toial 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 IVbh is the mean distribution obtained by combining the
English, Scottish and Dutch data (Table 12, p.35). 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 appesr in the summary (Table 16, p.38).

Table 1% (p.36) is derived from the combined Pnglish and Dutch data
from ‘the East Anglian fishery.

Age data of aubtumn-spawning herring in the north-eastern North Sea
were available from Germany, Sweden, Norwey and Demmark. 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 15, p.37). 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, USSR and Polish catches were
for the human consumption market. ILittle sampling for age distribution
has been made in the area, involving some few thousand fish examined
per year., In addition, the material available tends to refer +o the
human consumption proportion of the catch rather than to the particularly
in later years importent industrial catches. Norwegisn data on industrial
catches landedin Norway in the years 1965, 1967 and 1968, which gave
very complete information on the mean weight of the fish landed
but inciuded little age data, showed a relatively high number of fisgh
per kilo (Table 15, 1965 + 1967). Because of the inadequacy of the age

data and in particular the lack of information concerning the industrial

4

cateh, little confidence can be placed on the estimated age structure
of the total catch in the north-eastern North Sea. TI& seems likely that

the numbers of young herring have been underestimated, in particular in

later years.
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The estimates of total catch of each age group in millions of fish
are summerised for the North Sea in Table 16 (p.38). In addition to the
age compositions of the fisheries in the southern, central, north-
western and north-eastern North Sea the age composition of the young
herring fisheries in the eastern part of the central North Sea (Bisden
area) have been included. These were obtained by raising the total
catch of Denmsrk 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.

Examination of the annual ares catches shows
that though the mean number caught per armum has varied about 1400 million
fish the proportion taken in the central and southern North Sea has
declined. No major changes occur in the age compositions in these areas
(sec also Tables 11-13), with the exception of the central North Sea
(Table 12) and the north-western North See trawl fisheries (Tabie 11, A)

where the proportion of older fish tended to decrease in later years.

Catches of immature herring in the Bleden fishery (IVb, young
herring fishery) varied about 1300 million fish and tended to decline,
although catches increased again in the course of the last three years
(Table 17, p.40 , see also Table 7). In the north-eastern North Sea,
for which the material present was far from adequate, the dats show a
considerable expansion of the fisheries, with an increased exploitation
of juvenile herring (0-I group) (Table 17). Though it is thought that
the proportion of immature fish has been underestimated in this area,
it should be noted that according to the material used the numbersof
immature herring caught in the north-castern North Sea are well below
the numbers caught in the "Bleden" fishery, even in the most reecent

years.

Age compositions for the Skagerak catches have not been inciuded
in Table 16, 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 north-eastern North Sea. As in the latter aren, the
age data and number per kilo tend to be derived more from consumer
herring then from industrial catches. Only in the years 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 Germen data were used for the catches of Demmark, Norway and
Sweden (Toble 18, p. 40). Though the Danish catch represented about half
the total, no sampling had been made on these landings. As in the north-
eastern North Sea it is thought possible that the age compositions under-

estimate the numbers of young herring in the catches.
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Table 19 (p. 41) gives an estimatc of the cabch 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 pro-
portion of juveniles (0 + I group) has risen from 36% in 1963-65 to
T7% in 1966-68 (Table 17).

Combining the data of Tables 16 and 19 the total herring catch of
the North Sea and Skagersk is given in Table 20 (p.41l). The gross
limitations of some data used in Table 20 should be recognized, the
trouble being that the quality of the data available for the north-
castern North Sea and Skagerak, which became of major importance in the
fisheries in the 60's, must be considered as extremely poor. Taking
the age data at their face velue it is clear that in 1967 and 1968 at
least 50% of the total catch was taken as juvenile herring (0 + 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 fish a portion of the increased catbches are taken as
3-year-old fish before they moke 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.

IV. b) Mortality Rates

Bstimates of mortality rates, calculated from annual age com-
positions weighted by catches per unit of effort as a measure of

abundance, were available for some fisheries only.

The Scottish dnift-net fishery in the north~western North Sea, for
which the age compositions and sbundance indices from the fishery,
mainly on pre-spawning fish, in the months August-September were used,

provided the only source of information from the northern North Sea.

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

from & British drift-net fishery on spawning herring along the Engiish
north-cast coast (Whitby) in the months August-September, the other
from a Dutch trawl fishery on spewning herring in the Dogger area in

September-0ctober., For the southern North Sea again two estimates

were avallable, one from combined British~Dutch data from drift-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 Sandettié-Channel area.

The instantaneous mortality rates, as two year running means and
averages over four to five years periods, are given for the period
1552-69 in Table 21 (p.42). 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 north-western North Sea tended to increasc in
the period 1952-60, declined to a lower level in the years 1960-66 and
increased sharply thereafter. In the spawning fisheries in the central
North Sea the mortality level would seem to have increased, in each four
yeors period considered, with a sharp increase in the eaxrly 60's in the
estimates from the drift-net fishery and around the mid-60!'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 mortalitly

had reached a level of 2t least Z = 1.00.

IV, c) Estimates of Stock Size from Tagging

Bstimates 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 reguire-
ments for moking a quantitative assessment, they allow one to make
rough cstimates of the herring stock in this part of the North Sea in ths
late autumn of 1965 and in the summer of 1966.

In the autumm 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 north-eastern North Sea was estimated to be 0.54 million
tons, while the stock in the Shetland waters was estimoted to be 0.57
million tons (Haraldsvik, 1969). Assuming the north-eastern North Sea
and the Skagerak to be the main overwintering areas for the "Bank" and
Buchan" spawners, and the north-eastern North Sen and the Shetland
waters to be the main feeding aveas for the same stocks, the figures
indicate o decline of the stock from 2.55 million tons to 1.11 million
tons in a period of chout § months. This decline of 56% in 9 months
would correspond roughly to an annual instantaneous mortelity rate (Z)
of 1.10, which is in good agreement with the estimates of % obtained

from age compositions and catch/effort data.

Because of uncertainties about the composition of the catches in
the northern North Sea and Skagersk in relation to the composition of
the estimated stock in the area, no atltempt has been made to assess the
fishing mortality rate (F) from catch and stock size. Tt 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.

IV. 4) Larval Abundance

Bstimates of the abundance of small herring larvae were considered,

as these can be token under certain assumptions as relative measures

of the size of the spawning stock.
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The material reviewed, shown in Table 22 (p. 43 ), includes data from
the literature, results of the Internationsl Larval Surveys (Saville, 1968;
Bostius, 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 southezn slopes of the Dogger Bank (Zijlstra, in press);
data from other central North Sea spawning grounds (English north-east
coast, North-East Bank etc.) were only available as from 1967. The
figures from the northern ares cover most of the north-western North Sea
up to the Shetlands (Saville, 1968). Attempts made in recent years to
locate larvae in other areas (north-eastern 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 low numbers of larvae and are not inciuded in Table 22.
The following might be concluded from the figures:-

(I) Iarval abundance in the southern North Ses - Channel area

(Dowvns stock) decreased to very low figures in the period
1946-1965, but tended to recover somewhat in the last few

years.

(IT) 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, parily based on in-
complete data, on the total central North Sea also suggests

a decrease in larval abundance in the last few years.

(IIT) Taking the northern North Sea as a whole, larval production

was more or less steady from 1951-65. Since 1965, however,
Jaxrval abundance has decreased in the northermn North Sea
too. The decline was greatest in the Buchan axes, 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, larval

abundance was also found to be relatively low since 1%65.

The larval abundance in the Norith Sea as a whole has obviously
decreased during recent years, pointing to a decrease in the spawming

potential of the stock.

Accepting the larval abundance figures as straight indices of the
spavning potential of the North Sea stocks and comparing the figuvres from
the late 50!'s - early 60's with those of the years 1966-68, a severc
reduction in the spawning potential is indicated, of the order of sbout
80%. If the age- and length composition of the spawmers was the same in
the two periods, the reduction in the size of the adult stock would be

of the same order.
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IV. e) Recruitment

Estimates of recruitment to the North Sea herring stocks were

available from three different sources:-

from the adult fisheries in the northern, central and

e
<

southern North Sea, calculated as abundance at 3 years

of age;

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

of 2 years;

3., from the International Young Herring Surveys in

February-March at an age of 15 years.

In Figure 3 (p.48), recruitment to the adult stocks is shown. In

the north-western 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.

In the northern North Sea (Buchan stock) no obvious trend in the
period 1951-65 is shown. In the central North Sea (Ba:ak S'bock) the 1964,

1965 and 1966 year-classes have all been extremely poor. In the period

considered there is no previous recoxrd of three such poor successive
year-classes, and so there is some evidence of a decline in recruitment

in this area. In the southern North Sea (Downs 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-class in the Downs sbtock, which cannot yet be

measured in a comparable way, is relatively strong.

In Figure 4 (po49) comparison ig made between the adult recruit-
ment 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 Bloden fishery (C).

The three independent estimates of recruitment tend to agree
reasonably well, in particular those of the adult herring (B) and
the Young Herring Surveys (A). The Bloden estimates (C), which show
less variation than the octher two estimates, agree with the exception
of the year-classes 1962, 1964 and particularly 1966, which was a
good year-class according to the Blsden estimate, but pooxr in the
Young Herring Surveys and in most adult fisheries, according to the
information available. It seems possible that s change; vhich
occurred in later years in the Bleden fishery season from summer-
autum to the spring period, and which was probably comnected with
increased growth of the herring (Section IV, f)) has affected the
comparability of the estimates. Another possibility is that in-

creased fishing on immsture herring in recent years (Section IV, a))
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removed a large part of some later year-classes, in particular of the 1966
year-class, thereby upsetting 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 Bleden fisheries,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 good year-class was recorded in
four consecutive years (year-classes 1964-67), and provisional information

indicates that the 1968 year-class will be poor toc.

IV. £) 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 eaxrly 30's to the
early 60's. It was stated that this increase scemed to be a long-term

development, with more sudden increases in the early 50!'s and the early 60's.

In Teble 23 (p.44 ) the lengths of 3 year old herring from the southern,
central and northern North Sea are given for the years 1955-68. These demon-
strate a further increase ia growth in the late 60's (1967-68). As stated
in the section on recruitment, a similar increase in growth rate was noted
for the immature herring in the Bleden area. The exact cause or csuses of the
growth increase are unknown, but the possibility should be mentioned, that
the phenomenon is in some way related to the suggesbed reduction in the

size of the North Sea herring stocks.

An increase in growth rate, as recorded for North Sea herring, will
tend to increase the sustainable yield of the fisheries, provided recruitment
and natural mortality remain unchanged. Taking the length increase of the
% year old herring from 1955-59 to 1965-68 as 4% and the length increase
of i% year old herring from 1960-61 to 1967-69 as 7% (Young Herring Surveys),
a theoretical increase in the sustainable yield of between 10-20% could be
calculated. When the growth increase is considered over a longer period
of yvears, for instance since the early 30!'s, the theoretical increase in
sustainable yield would be higher, possibly of the order of %0=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~secine
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 former Liaison Committee Report
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(Anon., 1966) the effort probably rose gradually, first in the southern

North Sea and later in the central and northern North Sea.

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 a decrease in average age, an incrsase 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 1964-65 in effort in the northern North Sea, an
area mainly inhabited by the adult fish of the spawming stocks of the central
and north-western North Sea (Anon., 1966), indications of a high rate of
exploitation and o severe reduction of the adult stocks are evident in the
whole Norith Sca. Thus mortality rates increased considerably in the
central North Sea in the last decade ond in the north-western North Sea in
the last few years, so that now mortality rates are high (of the order of
% 2 1.00, 68% per year) in the whole North Sea. A high rate of exploit-
ation and a shrong reduction of the adult stvocks are also suggested by the

few togging experiments carried out in the northern North Sea in 1965-66.

The sbundance of larvae declined strongly, first in the southern part
of the North Sea and, after 1965, in the northern North Sea. Accepting
larval abundence as index of the size of the spawning stock, a reduction

of as much as 80% over ten years in adult North Sea herring is indicated.

In most fisheries on adult herring, especially in those pperating
with trawls, catches per umit 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, agoin points
to a serious reduction of the adult stocks. Finally, the proportion 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 o full 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 50's and
were experienced last in the north, after the rise in the effort there
in 1964-65.

Since 1965 the landings have decreased, in the years 1966-68 4o a
level of just over a million tons. In fact, the landings in 1967-68
were surprisingly high, considering the decresse indicated in the adunlt
stocks. A sustained high effort could be partly responsible. It is
true that some countries diminished their effort by leaving the North Ses

or by turning to other species, but others, notably some countries who
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vsed to exploit the Atlanto-Scandian herring, turned to the Noxrth Ses,
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 ghift of the fisheries to more northern areas, where herring be-
longing to stocks other than North Sea autumn spawmers are knowm 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 drawvn 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 generalliy results
in a decrease in the total catch, whereas in herring heavy exploitation
will not lead to a decline in the total catch. This difference in the
shape of the yield curves is mainly due to the fact, that those
demersal species increase in 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
relatively 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
TO0-800 thousand tons, accounting for the steady rise in the effort
in that period. The subsequent increase in catch in the yeaxrs after
196%, with a meximum of 1 450 000 tons in 1665, could only have been
attained by a sharp reduction in the size of the stock. Evidence that
this has taken place is given in Section IIT.a) The fall in total
catch since 1965 and in particular in 1969 would suggest that these
high catches cannot be sustained. © should also be noted that the
total catch of the herring fisheries will remain at the maximum sus-
tainable yield with increasing effort only if recruitment is notb
affected by heavy exploitation and a consequently low abundance of the

adult stock.

It is too early to say whalt effect the apparent decline in the
adult stocks have had on reccruitment, considering the high natural
variability in recruitment to North Sea herring. It is clear that
recruitment to the southern North Sea has declined, in particular
since the late 50!'s. Estimates of overall recruiltment to the North Sesa
herring are somewhat contradictory, in particular in the most crucial
years after 1964. The estimates derived from the Bloden fishery would
suggest that recruitment was utnaffected, in which case the low recruit-
ment to the adult stocks must e caused by the increased fishing on
impatures. The estimates of the Young Herring Surveys, on the other
hand, suggest a succession of five powr year-classes (1964-68), which
would indicabe 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

Tn 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 flecutuating around
850 000 +tons, including immature fisheries, in spite, probably, of a

gradual increase in overall effort,

After 196% a steep rise in effort took place and resulted initially
in an increase in the total landings up to a level of 1,44 million tons
of Norta Sea herring. During the last three years (1966-68), for which
complete data are available, the total catch has been at a level of just
over a million tons. The catch in 1969 up to the lst of Wovember was
about T20 000 tons,

The high effort since 1964 has resulted in a, probably serious,
reduction of the adult stock, as indicated by low larval abundances, high
mortality rates and low catches per unit of effort h most adult herring
fisheries. With the increase in fishing intemsity the proportion of
immature herring (under three years of age) increased considerably,
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.

From those events the Working Group concluded that under noxrmal
environmental conditions the steady yield of the populations of North
Sea autumn-spawning herring will be about 700 ~ 800 thousand tons of
adult and juvenile herring. A maintenance of effort at the high level
sxperienced in recent years will, the VWorking Group fears, only

accentuate the unfavourable consequences already observed:-

a. a low catch per unit effoxrt;

. a young population, in which the fishery is based on
very few year-classes, with the danger of wide annual
fiuctuations in the total catch;

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

human consumption markets.

A low sbundanceof 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 sbundance) is unknowm,
it canmnot be excluded that a maintenance of the present high level of

effort will induce a stock-recruitment relationship.
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In the light of all these considerations 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
sabisfactory level under average recruitment conditions the fishing

intensity will have to be reduced to about 50% of the present level.

(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 losses
of time and possibly even losses of nebts. Moreover, the effectiveness
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 ig no direct cevidence
that fishing interferes with the spawming becheviour 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 in
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) Minimm 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 %o prohibit fishing on
grounds, where small herring were dominant. The distribution of herwing
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 inadequacies of the material available from some

of the major fishing areas, notably the north-eastern North Sea and
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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

recruitment in the long-term, but both must 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 obtain a sufficiently large reduction in the mortality
of either the adult or the immature fish, the area to be closed would
be of considersble extent, of the order of %+ - % 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 north-eastern North Sea and the Skagerak. A reduction of adult
mortality by closed areas should be sought in the western and/or the
north-eastern 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 mortality rate of the adult stock and increase recruitment to it
wder average recruitment conditions. The effect on fishing mortality
of adults will be proportional to the vreduction in effort, but no
accurate assessment can be made of the effective increase in recruit-
ment by reducing 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. BEffective reduction of
effort by any specified level could only be achieved by a reduction
in the activities of the herring fleets in cach method of fishing
by that amount. Subsequent changes in the type of effort would make
assgessment of the effect on overall effort practically impossible as
the different fishing techniques cannot be equated in terms of
effective effort. In the present situstion a reduction of effective

fishing effort ¢f she order of 50% 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-term sustained yield of
North Ses herring under average recruitment conditions would be about

750 000 tons. However, to allow a recovery of the stock to a satisfactory
level, the quota would need to be set, under the 1968 conditions, at

about 500 000 tons. If the present level of exploitation is continued 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 coliected by the countries exploiting
the North Ses 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 VII 4, e;
IVc, IVb, IVa west of 2°K.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 mabturity of the fish, should be improved,
in particular in the eastern part of the North Sea and Skagerak.
Samples should be derived from commercisl catches, as well for
human consumption as for industrial purposes, rather than from

research vessel catches.

5. The Assessment Group recognizes the importance of sbundance
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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Explanatory Notes to Tables 1 - 6

Belgium 1. All data derived from "Bulletin Statistique®.

2, Catches from Division IVa are ascribed bo IVa west
of 2°% (Table 4, p.26).

Denmari 1. All data used in the Tables are based upon Danish national
statistics (Popp Madsen) (see Table 7, p.32).

2, Catches from Division IITa (Skagerak and Kattegat) (Table 7).
are in agreement with the data published in "Bulletin
Statistique" for that Division. In Tables 1-3 (p. 22-25)
catches from the Kattegat have been excluded.

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 (Yomg Herting Fishe:cy) have been
reduced for content of other species (1960 - spring 1965
by 5%, autum 1965-1968 by estimates from individual years;
Popp Madsen). (Tables 5 and 7).

land 1. All data derived from "Bulletin Statistigue™.

2. Separation of catches in Division IVa east and west of
2°FE according to national statistics (Tables 3 and 4).

Faroes 1. Catches only from Division IVa according to "Bulletin
Statistique®. Ascribed to IVa west (Table 4).

Wo information on the distribution of the fishery is
available.

France The data given have been supplied by the "Institut des Péches®,
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®.

German 1. A1l data are sccording to German national statistics
Ted.Re (Schumacher). They are compiled by the "Bundesforschungs-

anstalt fir Pischerei’, Hamburg, according to log books.
They are of approximstely the same order of magnitude as
the corresponding figures compiled at the fish market
and published in "Buliletin Statistique®.

figures given in Tables 1-6 are/less than the corresponding
figures in "Bulletin Statistique". The largest dis-
crepancies are found in Division IVb, where the YBulletin
Statistique" figures exceed those shown in Table 5

(adult + young herring) by approximately 20% for 1960-62,
approximately 10% for 1963-65 and approximstely 30% for
1966-68.,

However, for the Noxth Sea Div_‘;%ons IVa, b and c, the

Tceland 1. All date derived from "Bulletin Statistique’.

2. Separation of catbches in Division IVs east and west of
2°E are according to Icelandic statistics.

Netheriands I1. All data derived from "Bulletin Statistiquet.

2. BSeparation of catches in Division IVa east and west of 2°EH
are according to Dubtch national statistics.

3. TFor 1967, 5 190 tons published in "Bulletin Statistique" as
"Wot accounted for" have been divided between Division IVb
and Divisions IVc and VITId, e.



Noxrway

Poland

Scotland

Sweden

- %0 -

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 Dbe
"pure" North Sea herring.

A1l data according to "Bulletin Statistique®.

Separation of catches in Division IVa east and west
of 2°F is according to Polish national statistics.

Catch statistics received directly from Poland disagree
with "Bulletin Statistique® data for Division IVa for
1961 and 1965, as follows:-

Year Polish Statistics "Bulletin Statistique®

1961 16 291 18 291
1965 57 562 52 078

The figures from "Bulletin Statisiique® have been used in
Tables 3 and 4, split up according to Polish STANA Forms 1E.

A1l data are according to "Bulletin Statistique®.

Separation of catches in Division IVa east and west of
2°E is according to Scottish national statistiecs.

The catches in Division IVa, west of 2°F (Table 4)
comprise the total catch in Division IVa minus the
catch in the area east of 2°FE (given in Table 3) and
minus the immature herring fishery in the Morzy Firth
beings-

Year Tons
1960 905
1961 584
1962 1 767
1963 110
1964 292
1965 T 540
1966 14 247
1967 1994
1968 1 893

A1l data from 1960-62 are according to "Bulletin
Statistique"; however, the following quantities registered
unfer "Unsorted and Unidentified Species" have been added
to the catch data for Divisions IVa and IITa:

1960 8 500 tons
1961 20 000 +tons
1962 30 000 tons

Catches from 1963 to 1968 are according to the Swedish
West Coast Fishermen'!s Organisation:



Sweden (ctd.)

UOS.SO-L °

Table 1 ¢
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Year For industrial Purposes For Consumption Total
(tons) (tons) (tons)
1963 45 000 157 000 202 000
1964 97 000 143 000 240 000
1965 87 000 140 000 227 000
1966 58 000 128 000 186 000
1567 81 000 129 000 210 000
1968 67 000 103 000 170 000

Separation of catches in Division IVa east and west of 2°E is
according to Swedish national statistics, but is supposed to
be rather unreliable. A greater part of the catches presumably
comes from Division IVa, west of 2°E (Table 4).

Division ITIIa (Table 2), The data include Swedish catches
from Kattegat landed in Sweden but exclude those landed
in Denmark (see Table 7).

A1l data according to "Bulletin Statistique”.

Separation of catches in Division HIa Skagerak, IVa east and
IVa west of 2°R are according to Soviet national statistics.

See footnotes to the Table, p. 23.
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Table 7. Account of Denish herring catches (thousands of toms) in the
years 1960-1969, secparated into catches by areas and into
landings for humsn consumption {C) and for industrial purposes
(I). Catches in Division IVb have been corrected for by-
catches of other species (1960 - spring 1965 = rcduced by 5%,
autumn 1965 - 1968 = reduced by estimates for individual years).

A separation in the landings in Division IVa as to east and
west of 2°E (NE and W) was only possible for the years 1967-68.

Division IVa Division IVb | Skagerak (IITa)| Kattegat ITIa
Year c I I |c I c I
1960 24.5 | 17.3 77.6  [15.4 27.8 5.8 13.5
1961 20.2 | 21.3 77.3  |il.8 4.9 |6.0 23,2
1962 26,6 | 23.0 76.4 7.8 62.8 4.1 29.5
1963 33.9 | 25.0 58.7 15.9 89.2 |4.6 40.5
1964 28.9 | 24.2 88.5 17.2 112.3 4.4 A4.5
1965 24.8 | 24.9 109.0 15.0 80.3  |5.8 12.6
1966 23.0 | 28.4 54.5 6.5 68.7 6.3 38.1
1967 17.5 | 34.1 83.4 16.1 84.3 (6.1 38.0
1968 19.4 | 37.7 106.0 8.5 135.1  |9.0 58,4
1969% | 14.4 | 45.1 125.0 9.2 43.3 6.6 26.0
* January-October inclusive.

Division IVa

B W
1967 35.3 21.8
1968 49.6 9.9

Table 8. Account of Swedish landings in Danish ports (thousands of tons).
in 1960-1969, 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 comparison in
the years 1967-68. A separation of the Swedish catches for
Divisions IVa, north-west, IVs north-east and IV was only
possible in the years 1567-68.

(1) (2) (3)
Year IVa + b Skagerak (IITa) Kattegat ITTIa Sub~total
¢ I 0 I ¢ I 1) + (@)
1960 24.1 | 0.5 | T.4 0.8 2.8 | 0.4 32,8
1961 35.3 | 0.6 | T.2 1.2 3.7 | 0.6 44,3
1962 64.0 | 1.2 13,0 3.3 6.9 | 1.6 81.5
1963 80.6 | 1.8 |21.1 6.3 6.1 | 2.9 109.8
1964 81.8 | 7.0 |24.4 32.6 6.3 |13.0 145.8
1965 82.8 6.7 |24.9 21.5 9.6 |1l.4 135.9
1966 78.9 4.4 | 15.6 10.6 15.3 5.9 109.5
1967 75.4 | 6.4 | 28.4 15.9 10.8 | T.1 126.1
1968 71.5 | 6.1 |18.0 22,0 19.1 | 9.5 117.6
196G% %29.8 | 3.5 | 19.0 6.6 12,2 | 1.5 68.9
#* Jamuary-October inclusive.
North Sea ‘
IVaNE | IVa W | IVb
1967 40.1 10.0 | 31.8
1968 67.5 3.5 6.6
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Pable 9. Catch per unit effort in drifi-net and trawl fisheries in the
southern, central,north-eastern and north-western North Sea.

North-west Worth-east Central South Blgden
‘ . 10
Yeors | Driftt|Tram? Driet? | Brawi? | Trawi® Driet® |Trawl! | Drirt® | Trawi” | Trewl
1955 5.2 44..0 ? .8 1.5 2.8 56.0 3.6 104 ?
1956 | 3.9 | 23.7 | @ 13.9 3.6 | 3.5 | 46,0 | 4.5 | 88 ?
1957 3.6 47.6 | 4.8 7.0 3.3 3.5 80.0 4.0 78 ?
1958 | 4.1 | 27.1i | 3.1 |13.3 | 4.3 | 3.0 | 27.0 | 3.2 | 81 1.94
1959 4.0 52.9 | 2.8 6.4 2.9 3.1 66.7 2.7 150 1.74
1960 3.2 259.6 3.4 13.0 2.7 2.4 25,1 3.4 113 1.22
1961 | 4.2 | 23.9 | 3.3 6.7 1.8 | 2.1 42,0 | 3.2 | 169 1,22
1962 | 3.7 | 18.8 | 1.8 | 4.1 2.0 | 2.0 24,8 | 2.7 56 1.94
1963 3.9 21.7 | 1.2 T.2 3.6 5.6 423 2.2 50 1.16
1964 3.4 25,4 | 2.5 9.5 3.4 2.6 238.3 3.8 58 i.78
1965 | 3.4 | 19.9 | 3.0 5.1 2.5 | 2.7 30.7 | 1.8 38 1.46
1966 4.3 14.7 | 2.8 2.9 1.6 2.8 3T+5 1.4 ? 0.98
1967 4.7 8.4 | 1.8 1.0 1.0 2.9 25.8 1.4 ? 1.35
1968 %,8 ? 1.6 1.5 1.0 - 18,7 0.3 ? 1.64
1969 | 4.8 2 2,3 ? - 19.7F - ? i.51
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 (toms).
4. DNetheriands catch per 100 hours! fishing by a standard trawler in
January-April (tons).
5. German logger trawl, catch per day (only catches with over 60% herring) (tons).
6. WNetherlands catch per shot (tons) (May-September).
7. Wetherlands catch per 100 hours! fishing by o standard trawier (tons)
(August-October).
8. TUnited Kingdom catch per shot (tons)(October-December).
9. Netherlends catch per 100 hours! fishing of a standard trawier (tons)
(Wovember-December ).
10. Danish catch per hour (tons) in the immature herring fishery in the
Blsden area.
+ Provisional.
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Toble 11. North-western North Sea: Division IVa, west of 2°E.
Percentage age composition and mean number per kilo.
Age in winter rings’ j
Year 1 2 3 41 5 6 |7 8 >8 | Wo./kilo
1960 - %34.0 | 56.5 2:5] 3.5 | 2.0 | 1.0 [0.5 - 5.90
1961 - 7.0 124.0 | 56.0| 4.0 | 4.0 | 1.0 3.0 1.0 4.9%
1962 - 2.0 9.9 | 10.9|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
1964 0.5 | 30.5 | 46.5 2.0} 2.5 | 1.0 [15.0 |0.5 1.5 4.5
1965 [16.0 | 25.0 [ 26,0 | 28.0| - 1.0 - 3.0 1.0 5.12
1966 - 31.7 |19.8 | 12.9!19.8 | 2.0 - 3.0 10.9 4,32
1967 1.0 | 35.6 {51.5 | 10.9| - 1.0 - - - 6.75
1968 |51.5 | 16.2 | 16.2 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 1 57.3] 3.51 T3 | 2.5 [ 3.9 2.4 6.06
1962 0.4 | 13.8| 5.3 | 14.5{47.9| 3.1 | 8.0 [ 3.4 3.5 6.90
1963 - 57.2 1 2.9 3.3 5.4122.9 | 1.2 | 4.4 2.8 6.23
1964 0.1 | 29.5| 52.5 1.8 1.6 2.5 | 9.2 0.8 2.0 5.75
1965 1.9 | 34.5119.8| 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 | 14.8 ] 45.6 9.8 8.7 11.9 | 0.8 0.7 5.7 5.71
1568 5.5 | 35.3| 1441 23.T| 5.3| 5.4 | 5.6 0.7 4.2 5.49

A — Data used for trawled herring from Belgium,

the Netherlands.

B ~ Data used for all other herring catches.

Germany, France and

Tgble 12, Central North Sea, adult herring fisheries, Division IVb:
percentage age distribution and mean number per kilo.
Age in winter rings

Year | O 1 2 3 4 5 6 7 8 >8 | No./kilo
1960 - 12.5 |23%.8 | 60.2 | 4.7 3.5 1.2 3.1 0.6 C.4 6.0%
1961 - 13,0 !57.0 9.8 25,3 0.9 - - - - 5.81
1962 - 6.8 9.3 | 50.0 | 9.6 | 21.2 1.9 0.7 0.3 0.3 5.01
1963 - 12,9 87.6 5.1 | 4.5 - - - - - 5.41
1964 ~ 4.7 {43.6 | 43.6 | 1.4 3,0 0.9 2.9 - - 4.83
1965 - 7.7 | 60.2 | 11.8 |13.6 1.2 1.1 0.5 1.3 2.5 540
1966 - 0.2 179.8 13.6 | 2.3 3.4 - 0.2 0.2 0.2 5.93
1967 - 4.3 [ 3T.1 | 45.6 | 9.4 1.2 2.5 - - - 5.24
1968 _ - 13.0 5634 13.6 | 20.0 4,2 1.2 1.8 - - 5.16

(a) 65.56126.8] 6.3 0.7 0,3 0.2 - - - - 10.72
(a) Age used for Norwegian catch.
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Table 13. Southern North Sea and eastern part of English Chammel.
Divisions IVc and VIId,e: Percentage age composition
and mean number per kilo.
Age in winter rings
Year 1 2 3 4 5 6 7 ) =g No./kilo
1960 2.9 |61.9 |30.3 | 3.5 1.2 0.2 - - - T.20
1961 0.1 |82.,6 [11.2 | 5.4 0.7 - - - - T.22
1962 3.4 112.4 | TL.5 | 8.6 3.9 0.2 0.1 - - 6.06
166% 0.7 {878 | 3.4 | Te3 0.8 0.1 - - - 6.70
1964 6.5 |6T.T7 | 2%3.9 | 0.2 1.8 - - - - 5.80
1965 0.3 | 20.4 | 48.3 |26.0 1.7 1.9 0.4 - 1.0 5.70
1966 5.0 | 75.5 | 13.6 | 1.6 4.3 - - - - 6.25
1967 5.2 {61.8 22,5 | T.l 3.2 0.2 - - - 6.00
1968 9.5 | 36,0 | 31.3 {15.2 2.3 AT 1.0 - - 6.62

Toble 14. Proportion of spring-spawning herring in the north-
western North Sea, north-eastern North Sea and the
Skagerak (Scottish and Norwegian material).

Year North-western North~eastern
Noxrth Sea Noxrth Sea Skagersk
1960 4.9 - -
1961 4.0 - -
1962 26.6 - -
1563 25.8 - -
1964 10.5 16.0 5.6
1965 14.4 13.8 5.8
1966 24.1 12,2 7.8
1967 20.5 19.4 4.9
1968 26,2 18.0 3.4
1909 |
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Togble 15. North-eastern North Sea. Division IVe, east

of 2°E: Percentage age composition and mean
number per kilo.

Age in winter rings

Year |77 7 5 3 1 5 6 7 8 >8 Yo./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 | 32.8 | 4.3 5.2 | 2.9 4.2 6.21
196% | - | 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 | 70.1 | 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 5.88
1966 | - | 6.9 |36.T | 8.8 | 8.4 | 24.7 | 2.6 | 4.2 | 1.7 6.0 6.21
1967 10.7/10.5 |14.9 | 32.0 |11.3 8.9 | 8.2 | 0.7 | 1.5 | 10.4 5.26
1968 | = |50.7 1%32.0 | 4.9 | 6.4 2.0 | 2.0 |1l.0 { 0.5 0.5 8.13
1960 | - | 0.9 [1%.2 | 63%.1 | 6.6 5.8 | 4.4 | 3.0 | 1.0 2.0 6.02
1961 {0.1| 5.4 | 5.8 | 12.4 | 5%.8 5.7 | 7.9 | 2.8 | 1.9 43 7.10
1962 | - | 1.3 | %.2 | T.9 (11.4 | 52.3 6.9 | 8.0 | 5.0 4.0 630
1963 | - | 4.1 |76.1 | 4.3 | 2.3 2.2 | T.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 | 25.7 | 37.1 4e2 2.4 2.% |10.8 1.8 5.84

(b) 10.1]27.9 |14.7 | 14.2 | 39.3 2.5 3,2 2.0 | 6.0 0.1 6.90
1966 | 0.1112.7 |37.6 | 13%.5 9.5 | 17.5 | 1.1 | 1.6 | 2.1 4.7 7.02
1967

(a) | - 122.8 |10.7 | 20.7 | 11.9 11.9 6.7 3.9 | 5.4 6.0 5.6%

(b) | - |10.5 [20.7 | %2.2 | T.4 7.0 | 14.9 | 1.5 | 1.4 Aol 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 for herring catches of Germany, France, Netherlands,

Poland and U.S.S.R.

B Danish, Swedish and Norwegian data used for catches of these countries.
(2) Danish and Swedish catches only.
(b) Norwegian catch only.
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Catch of immature herring (0+I group) in the western

North Sea (Divisions IVe, IVb and IVa, west of 2°E),
in the north-eastern North Sea, in the Eladen area

(Young herring fisheries in Division IVb) and in the
Skagerak. (Millions of fish).

In brackets:

% of total catch in the area.

. Western North-eastern Bloden

Period North Sea North Sea, Avea Skagerak

1960-62 43.8 (2%) 29.6 (3%) | 1 746.6 (86%) ? (2)

1963-65 70.8  (4%) 167.8 (&%) | 1 527.7 (76%)| 699.1 (36%)

1966-68 51.8  (3%) 389.9 (17%) | 1 252.0 (8%%) 2 212.5 (77%)

Table 18. Skagerak(Division ITIa): percentage age
age compogition and mean number per kilo.
LAge in winter rings

Year | O 1 2 3 4 5 6 7 8 | >8 | No./kilc
1963 | - lii.2 [71.8 | 1.9 2.4 1.5 5.6 | 0.9 | 2.9 | 1.8 6.55 |
1964 | 17.6 |25.9 |16.0 | 26.4 1.9 2.2 2.3 | 4.8 | 1.4 | 1.5 7.09 |
1965 | 19.3 | 24.0 |16.3 111.9 | 19.5 1.0 1.6 | 1.3 | 3.2 | 1.9 7.6%
1966 | - 123.6 {57.0 |10.8 2.8 4.5 0.1 | 0.3 | 0.3 | 0.6 6.9
1967 | 4.9 |T7i.5 |i0.8 | 6.8 2.3 0.7 2.8 - 0.1 | 0.1 9. 0L
1968 | -  |{79.2 |12.8 | 2.1 3.7 - 1.1 | 1.1 - - 8.93
i963 | - 5.0 |76.2 | 3.6 3.1 2.0 7.1 | 1.6 | 0.8 | 0.7 T-75
1964 | - 112.6 |26.2 [49.1 1.% 1.7 1.8 | 5.8 | 0.9 | 0.5 7.09
1965 | 8.1 |61.5 |14.9 | 5.4 7.1 0.6 0.3 | 0.7 | 1.1 | 0.3 1i.24
1966 | 0.1 |45.4 |33.6 | 6.5 3.1 5.4 3.1 - 1.0 | 1.8 9,17
1967 | %.8 |80.2 [10.8 | 2.8 1.% 0.5 0.5 | 0.02 ] 0.02 | 0,02 | 12.82
1968 | 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,
Norway and Sweden.
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Table 22, Larval abundance in the North Sea (- = no observations)

(Numbers x 1077).

, ]
Sou:él?lem Central North Ses North-Western North Sesa 4)J§
Year | North Sea| Dogger?) |Total®)| Buchan Shetland Total
1946 537 - - -
1947 596 - - -
1948 - - - -
1949 - - - -
1950 288 - - -
1951 255 - - 900 420 1 320
1952 - - - 890 100 950
1953 - - - 2 110 940 3 050
1954 - - - 870 700 i 570
1955 98 - - 20%) 700 720
1956 56 - - - - -
1957 15 232 - 300 - -
1958 63 252 - 220 2 800 3 020
1959 8 97 - 300 860 1 160
1960 16 1%8 - 240 640 1 080
1961 56 86 - 380 4 940 5 320
1962 29 66 - 400 720 1120
196% 7 - - 440 580 1 020
1964 52 65X) 920 880 1 800
1965 275 490X) 70 2 220 2 290
1966 - 3 142X) 10 680 690
1967 40 0 275 0 440 440
1968 6 0 28 0 162 162
1969 106°%) =) | 117 ) 512%%) 2155%)

1) TLarvel abundance in Downs area in December-January (Bridger).

2) Abundance of larvae <11 mm in October on the western and southern
slopes of Dogger Bank (Zijlstra).

%)  Abundance of larvae <10 mm in September-October in the central part
of the North Sea.

4)  Abundence of larvae < 10 mm in the north-western North Sea, apart for
the southern area (Buchan), the northern ares (Shetland) and the total
north-western North Sea (Savilie).

x) Incomplete date.

Provisional data.
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Table 23, Length of 3 year old herring in the southern,
central and northern North Sea in the years

1955 - 1968.

Area N Horth Sea | .

Year Southern*/ Central?/ Northern’)
(cm) (cm) (cm)
1955 24,4 25.3 24,2
1956 23.6 25.1 24.8
1957 24.0 24.8 24.3%
1958 24.3 25.3 2445
1959 23.0 23.9 23.9
1960 23.7 25.0 24.6
1961 24.4 25.6 25.0
1962 25.1 25.9 25.7
1963 25.1 26.1 25.8
1964 25.9 26.2 25.8
1965 23.9 24.8 24.8
1966 24,3 25.0 24..9
1967 26.2 26.3 25.3%
1968 25.2 26,3 26.8

1) Netheriands data.
2) HNetherlands data.

%) Scottish data.
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Pigure 4. Estimates of recruitment by year-classes:-

A. Estimates from the International Youmg Herring
Surveys (thousands per hour fishing).

Be Average recruitment of the Buchan and Bank
stocks, derived from data in Figure 3 (thousands

per day fishing).

C. Estimates from the Bladen fishery, as I-group
fish {millions per 100 hours! fishing by pair-
trawlers). '






