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I. Terms of Reference and Participstion

The International Council for the Exploration of the Sea, acting
on & general concern expressed at the NEAFC Meeting in May 1968 about
the Worth Sea herring fisherles, appointed a Working Group to review
the state of the North Sea herring stocks and to discums measures for
the improvement of the fisheries exploiting them.

The Working Group held +two Meetings in 1969, the resulis of which
are published in Coop. Res. Rep., Ser. &, No. 26 {(1971). The Working
Group concluded that in order %o increase the size of the adult stock
it was advisable to stabilise the effort at a lower level than exerited
then,

4% its Ninth Yeeting in May 1971, WEBAFC passed the following
resclution:

"In view of the Commission’s intorest in the pos-
2ibility of rezulating the Noxrth Sea herring
fishery by neans of catech guotas, the ICES Norih
Sea Herring Assessnent Working Grour is asked o
review the present staius of the North Sen herring
stocks and to advige on the following guestionss

1) What alternative schemes of total catch limits
should be set in order 1o allow recovery of
the stueck to o satisfoactory level within a
reasonable period of time?

hY N 'Y
2) Are differentisl quotaz by season, region and
category necessary e achieve effcctive con~
servationy if so, wvhat form might they btake?

3) Is the 4°W Meridian the appropriate north-
western boundery for the guoita area?

It is noted that all the catch, fishing effort
and blological dota for the period onding

31 December 1970 must be made available before
the Group can carry out the above study, and
that it is desiradble thet as many datn for the
year 1971 as possible, should also be made
available®,

Acting on the request of NEAFC, the Working Group met in June znd
September 1971 and in Jonuary and June 1972 with Mr K. Popp Madsen
(Denmark) acting es Chairman,

*A%l meetings were held at ICES Headquarters, Charlottenlund Slot,
Cheriottenlund, Denmerk, and member countries were represented by the
following scientists:
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All mestings were attended by ¥Mr J. Mgller Chyistensen, iz his
capacities of Secretary $o the Lisison Commitiee end of Statliastician

to ICES,

It wes noted with regret that representatives frozx natlioms

with important fisheries in the North Sea were not attending the

meetings,

Ii,

Material ond Agonde

The Norih Sea Herring Assessment Working Group at its 1569 sessions
mainly conaidered the development in the stocks and fishsries in the

peried 1960-19683,
were compliled for

caught per year by age and area was underieken.

Catch sintistice and datz on the blological compesiticn
that period and a caloulation of the number of herring

At the present meetings the Working Group has expanded this work o
comprise the entirs post—war period and to meke additionsl mosessment

methods, such @3 the Virdusl Population Anelysis, spplicabls.

The main objective of the Working Group has besn to esteblish
rrogroses on the fubure development in caich and blomass over & 4=5 year

pericd at different levels of fishing moritelities,

following data heve been wital:

a)

with data on numbers per kgg

b)

Young Herring Fisheriesy

c)
d)

data on average weight by age and monthg

dets on catch and effort by gear and earee.

Por this purpose the
aga compesitions by areas and fisheries; together

abundance estimates from Young Herring Surveys and

4is on earlier occasions, the Working Group had %o spend g dig=

proportionate amount of time on compiling

the date in a suilishble fozm.

Major fisheries are g%lll not coverod by detailed ceteh staiisitics end
are in some casas not even referable to the gross stetistical areas

used by ICES,

Bqual'ly seriocus def =siencies characierize the biclegical

date where such basic information as age distribution and numbsre
caught per unit of weight are lacking Hr entire areas or Pigheries
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representing thousands of tons. The problem of inadegquate data is
most apparent in the case of Skagerrak, which for that reason had to
be excliuded from the analyses carried out.

The deficiences in the data available introduce an uncertainty

in the conclusions drawn, which must necessarily affect the quota
levels,

IIT. The Pisheries

a) Landings

The general decline in total catch from the North Sea and Skagerrak
since the peak year of 1965 continued in 1969 and 1970 (Table 2). The
total catch in 1971 of 574 000 tons was 32% below the average catch
level in the period 1955-1964 prior to the heavy expansion of the
fisheries, and 8% lower than the catch in 1970. The catch in 1971 is
only slightly greater than the average catch in the period 1948-1950
when the main fisheries in the North Sea were the adult herring fisher-
ies for human consumption and the effort was at least half the recent
level,

In 1969 the herring fisheries showed a general decrease in catch
in most sub-areas while the developments in 1970 and 1971 show a some-
what different pattern. In the latier years a continued decline toock
place in Skagerrak and the northeastern North Sea while a wmarked increase
took place in the northwestern part (section VII). As shown in Table 2
the recorded catches in the northeastern North Sea went down by about
87% from 1969, It must be noted, however, that the allocations to
North Sea sub~areas of Danish, Faroese, Icelandic and Swedish catches
are based on a limited sampling of statistics in one Danish harbour.
Though the actual figures are bound to be uncerbtain, the independent
picture from the Norwegian catch distribution supports the general
development as deseribed above.

In the central Noxrth Sea after the increase in adult cateh in 1970
over the previous two years, this fell in 1971 to the lowest level
recorded. However, the closure of the herring fisheries in August/
September 1971 will have contributed to this decline,

The catch levels in the south have remained constant, but at a
somewhat higher level than in the 1966-1968 period. Nevertheless, the
current levels are reduced by ten times from the fisheries in 1952-1954,

The highest catches on record were made in 1971 in the young herring
fisheries in the central North Sea. This represents an increase of
2.2 times over the low 1970 catch and 1.4 times over the 1969 catch.,
The increase is associated with the entry of the strong 1969 year class
into the fishery.

b) Catch composition

(1) Fuobers caught_ver age group
Data are presented in Table 9 giving the total catches by area in
number per age group for the period 1947-1971. The methods described
in Coop. Res. Rep., No. 26, for obtaining the annual age compositions
by which separate age compositions were used for fish taken by different
gears, each being raised to the total catech by the respective gear,
has been followed for the period 1955-1958 and 1969~1971. Any country's
catches which could not be specified to gear were used to raise the
total specified catch to the total area catch,
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The age data used by areas and gear are summarised belows

lArea
Year
IVa,.W IVa, B IVb IVe
Gear |Drift Trawl Purse | Drift Trawl Purse | Drift Trawl Purse | Drift Trawl
1955 S G - S,G G - B G - B H
1956 S G - S - - E = - B H
1957 S G - S B - E,S H,G - B "
1958 s G - S - - B H,G - E H,G
1959 S G - S G - NiE H,G - B H,G
1969 S G,H ¥,S - H,D T - H,G - - H,G
1970 S G,D w,s - H,D T ) G,H - - H,P,G,F
1971 | S D,H N,S,I - D N,D/F| E,S G,E - - H
Key: B - Belgium
D = Denmark
D/F - Danish Faroese Landings
E - Ingland
P - France
G - Germany
H - INetherlands
I - Iceland
T = Hoxway
P ~ Poland
S —~ Scotvland

For the period 1947-1954 *ths age data for areas IVb and IVe are
Belgian (Gilis, 1958), For trawl catches in IVa the same source
has been used and Scottish drift net data have been applied to drift
net catches (Parrish & Craig, 1963 ). Mumbers per kg were derived
from Gilis except for IVa drift net catches which were derived from
Scottish data in Statistical Ilevws Letters.

The age data for tThe young herring fishery in IVb are 2ll derived
from the Danish trawl fisghery.

The estimates of the total catches in numbers for each age group
for the years 1960-1968, given in Table 9, differ from those given in
Table 17 of Cooperative Research Report, No. 26, These differences
have arisen from the applicaticn of better estimates of the number of
fish per kg in the catches of the young herring fisheries in area
IVb in these years, and thus affect predominantly the estimated
numbers of O-and l-groupr herring caught.

During the June 1972 lceting of the Working Group the catches
in numbers per age group in the adult fisheries in 1965 were also
recalculated. This estimate differed very markedly from the total
catch in numbers per age group for the whole of the North Sea for 1965,
given in Cooperative Research Rerort No. 26, largely because of big
differences between the two estir-tes for areas IVa,W and IVa.E. This
is hardly surprising, in view of the comments made in the brevious
Report of the Working Group on the inadeqguacies of the catch sampling
of some of the major fisheries in these areas,
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Because of the deficiencies in sampling, any estimate of catch in
numbers per age group for these areas will contain a large measure of
uncertainty. In view of this, it was decided that the labour involved
in recalculating all of the data for the years 1960-1968 was unjustified.
The data given in Table 9, originating from the adult fisheries, is
therefore unchanged from those given in the previous Report.

(ii) DPercentage of spring spawners in the North Sea catches

The percentages of spring spawning herring in the catches from The
northwestern, northeastern, and Skagerrak areas are given in Table 10
according to the available national data. In the northwestern area the
Horwegian and Scottish data are in close agreement for the period 1965~
1968, but thereafter differ widely., This difference may “e dus %0 &
methodological error in that after 1968 the Norwegian otoliths were read
by a different operator than in the earlier period. It is also possible
that this difference in the later years reflects a real difference in the
proportion of spring spawners in the catches of the two countries. In
these years an increasing propoxrtion of the Norwegian catches was taken
on the western boundary of the area, whilst an appreciable proportion
of the Scottish catches came from the Bast of Shetland and within national
fishing limits,

In the northeastern area, in all years, there are large differences
between the percentages ectimated by the different counbries. This again
may result from differences in the timing and location of the fisheries
of the different countries.

In 211 aveas there is some indication of a higher proportion of
spring spawners in the catches after 1965. This might suggest that the
spring spawning stock has nct decrecased to the sanme extent as the

autumn spawning one did as a result of the major increase in fishing
effort in 1964 and subsequent years,

(iii) Data_on Skagerrak fisheries

In the previous Report, (4non., 1971), an estimate of catch pex age
groups in number was given for the Skagerrak for the period 1963-1968
(loc. cit., Table 20, p.47). Only limited data on age and weight com-
position of the catches were, however, available and most of these data
came from the fisheries for human consumption. It also appears that the
estimate of catch in number per age groups for 1968 was based on Norwegian
research vessel samples which showed a predominance of O-group fish while
the Norwegian commercial fishery was mainly based on l-and 2-ringers.
Due to the inadequate sampling of the commercial catches any estimates of
catch in numbers per age groups would be misleading,

Table 11 gives the Danish and Swedish herring catches landed in
Denmark separated into catches for human consumption (C) and for industrial
purposes (I), together with estima®ed mean number per kg for some years.
For Norway, total catches only are given, but during the years 1964.-1968
at least 90% of the catches were for industrial rurposes, The catches
for other countries are almost exclusively for human consumption.

The figures available on mean number per kg indicate that the
Danish industrial landings mainly consisted of fish with O and 1 winter
rings, while the Norwegian industrial landings in the years 1965-1968
exploited fish with 1 and 2 winter rings. It seems, therefore, that the
total catch from Skagerrak during {.e years 1960-1971 consisted mainlv of
fish with less than 3% winter TINTSe )
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(iv) Cateh per Unit_Effort
For the period 1947-1971 catches per unit effort are given in
Table 12 for trawl and drift net fisheries in the North Sea.

Apart from the extension in time some of these data differ slightly
from those in Coop. Res. Reps, No. 26. In particular the Netherlands
trawl data refer to herring in fresh weight while previously these were
in landed weight.

In the central area the T.K. unit used is catch per landing. Since
1965, as some landings vepresceat more than one night's fishing, these
numnbers should be reduced by a factor of about 0.8, to be comparable with
the earlier data, but this correction has not been applied to Table 12,
These data are derived from the summer fishery off the English northeast
coast. In the early part of the scason this fishery is directed at ,
recruiting fishes, while later an increasing proportion of older fish are
taken, when the drifters exploit thz spawning grounds off the Yorkshire
coast. The more stable nature of the drifter catches per effort compared
with the trawler series, may bve related to this greater dependence on
recrult herring.

Both trawler and drifter unilts show declining catches per effort
in the south and northeaste

In the northwestern ITorth Sea again the drifter data are more stable
and do not show the morked docline seen in the Dutch trawl data. This
difference in abundance indices between drifters and trawlers has been
commented on before. Pore and Parrish (1964) considered that the dif-
ferences between drifter and German trawl catches per effort from July
1947-1959 reflected real changes in abundance. They suggested that net
selectivity could accouat for *the difference. Zijlstra (1967) showed
a consistent difference between the age compositions of trawl and drift
net catches over the period 1930-19¢0., He concluded that the differences
could be explained from the drifters selecting a younger component of the
stock. Differences in awea Jdictribution of the two fleets might also have
an effect,

(v) Effort

Estimates of effort for the period 1947-1971 are given in Table 13
for the northwestern, northeasbern, central and southern North Sea and
the Blgpden area. Thesedabta ame orrived at by dividing the total catch in
an area by the catch per unit effort in that area. As discussed in
Coop. Res. Rep., No.26, the method is only reliable when the catch per
unit effort of an area 1 esztimated from fisheries taking the major part
of the total catch in that avea. Difficulties in this respect were
experienced in the areas of the northern North Sea, and the effort
estimates of the northwestern and northeastern North Sea are, therefore,
to be considered with xesgervations,.

Using the TU.K. dxiid

bl series and the Dutch trawl series, estimates
of total effort in the ad
e

fisheries in the North Sea have been conputed.
Tor the central and northwest areas it has
vas a drifter shot., The effort for these
areas, and area south, have been summed and raised by the difference
between the total catches from these three areas and that for the total
owth Sea adult fisheries., Such a summation of the effort estimates for
the individual areas is only val
measured in the same units end i
same fleet of vessels.

ox
[]
[0]
[s]
5]
w0
3]
o
3
[0
Qs
ct
jary
©
ot
]
V]
9.:
iy
-
[
o]
[F]
v
S

® Gy o Fy cF
)

d on the assumption that they are

n t.is case they arve derived from almost the

In the case of the Dutch trawl data it has been assumed that the
catches per unit effort for the northwest, northeast and central areas
are all estimates of the total stock of herring in the North Sea. Thig is
certainly not the case in the northeastern area where the major decline in
catch per unit effort in the later years was Partly due to a change in -
fishing area as the objective of this fishery changed, as the herring
stock declined from predoninantly herring to a greater emphasis on dZmersal
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fish, It is most unlikely that all of the stock is fully represented in
any of these areas. This is particularly pertinent to the central area
where few fish from the northwestern spawning stock are represented.

However, unless a reliable estimate of the proportion of the total
stock Ffished in each area is available, the simplest assumpbtion which con
be made is that these estimates are equally valid measures of the total
stock within that area. Because of availability differences between the
areas, catches per unit efforts are not measured in the same units. To
correct this, mean catches pexr unit effort were calculated per area uvsing
data from the period 1955-1967 for which catch per effort data are available
for each area. The ratio of the mean catches per unit effort in the noxrth-.
western and northeastern areas to that of the central area were calculated,
and the catches per unit effort for the first two areas were adjusted by
this factor. Yearly means were then calculated for the three areas and
this figure was raised to the total North Sea effort., Table 14 gives the
estimated total North Sea efforts calculated by both methods.

The effort recorded in drifter landings is underestimated in 1969
and 1971, as there was no fishery in the southern area from which the catch
per efforts were derived., The data suggest that after reaching a peak in
1961~1968, the total effort on adult herring has since declined somewhat,

The trawler effort also shows the increase in effort from 1961-1968,
with, subsequently, an aprarensliy slight decline.

Table 14 also gives catch per effort estimates in drifter and travler
units for the total North Sea catch. The drifter data originating from
fisheries mainly on recrviting herring show little trend with time.
However, those for the trawler index, being based mainly on the spawming
stocks, show a large decrease with time.

Using the weighted mean fishing mortality for fish of 2 rings and
older from the VPA analysis, appazent changes in fishing efficiency with
time can be_examined. The ratio F/Cpe for each year describes the relative
changes in F generated by one unit of catch per effort. The plots for
drifter and trawler efficiencies appear in Figures 1 and 2. As the mean
F values for 1968~1970 arc not reliable from the VPA analysis because of
the short periods involved, F has been set at 1.0, as has been used in
other analyses, and which is of the order of the observed values of I
from catch per effort data,

The drifter data indicate an increase in apparent efficiency (fishing
intensity) of about two times by 1961 from the level of the earlier period.
Lecepting the values of F for 1968-1970, the increase was then three Himes.

The trawler data indicate a rather steady level of intensity fronm
1954-1964, subsequently jumping by a factor of about three.

In Figure 1 the relative change in fishing intensity for the Danish
young herring trawlers is indicated. This has been calculated by using
the cateh per effort data of Table 12 and the index of fishing mortality

for l-ringed fish from the VPA analysis. The data suggest an increase in
efficiency of the order of two times between 1958-1963 and 1964-1970,

Iiv, The Figh Stcek

ORGP S o e e e e et

a) Natural mortality

2

Some impression can be gained from the use of the caich per effo
data given in Table 14 of the relative size of M in relation to Z, PFo
I

4 K

3

the Dutch trawler data the regression of annual 1/Cpe on total effo-

[v]
K3

the North Sea has been calculated (Figure 3). The statistic 1/Cpe i
approximation to the total fishing mortality. The intercept of 0.13
not significantly different from the value M = 0.1. The intercept i
must be an overestimate, as the catches rer effort in later years are

corrected for the fishing efficiency increase., This correction would
to increase the slope and reduce the intercept. This would imply thas
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the adult part of the stock, the value of M = 0.1 is realistic.

Other estimates from catch per effort data of the natural mortality
coefficient are available and summarised below:

Source Stock il
Postuma (1963) Downs 0.08
Burd & Bracken (1965)  Dunmore, 1952-1959 0.13
Malloy (1969) Dunmore, 1961-1968 0.15

In earlier assessments a value of natural mortality of 0.2 has been
used when considering the effect of fishing on North Sea adult herring
stocks. In the present Report the Virtual Population Analysis and the
prognosis have been carried out using the value of M = 0.1. The same
value of M was also applied to juvenile immature herring asO- and I~
ringers included in the analyses as it was considered less objectionable to
use the same value of M throughout the life span than trying to make
changes in this value on hypothetical grounds.

b) Fisghing mortality

Table 15 gives the values of F obtained from the Virtual Population
Analysis on the total North Sea stock for M = 0,1. The effect of higher
value of M = 0.2 is to decrease the fishing mortality. The correlation
between M = 0,1 and M = 0.2 can be represenied by the following equation:

Fo,1 = 0.96 Py o - 0.067

For the adult stock (2-ringers and older) the data show a relatively
steady level in F up to 1964 followed by an increase in 1965-1967 to about
0,7=0,8 when the fishery in the northern North Sea expanded. Subsequent
to 1967 the mortalities have remained at 2 high level of about F = 1.0,
as indicated from catch per effort data,

from the early 50's up to about 0.5 in 1964 and have since stayed at about
the same level. The increase in F corresponds in time with the conmence-
ment of the Blgden young herring fishery.

The fishing mortalities for the l-ringers show an increase in F

¢) Stock size

e iab ol e S N L R == it el et i i vedandadun 2 Sngfivedd

Table 16 gives the estimated stock size in numbers by age and year
for the total Norith Ses from the VPA using M = 0,1,

The stock sizes were also calculated for the total North Sea using
M = 0,2, TUsing an M of 0.2 the stock sizes calculated are about 30%
higher.

Over the years 1949-1965 the total stock sizes were remarkably stable,
fluctuating around an average level of about 29.0 x 10'9° After 1965 the
stock sizes decreased to an average level of about 20,0 x 1077°

Considering the stock sizes for the different age groups, it appears
that most of the reduction in stock sizes have taken place in the adult
stock (2-ringers and older) which since 1966 has been reduced to about one
third of the level in the early fifties. This decrease compares very well
to the decrease in average trawl catch per effort (Table 14).

A reduction in the number of older fish greatly affects the spawning
potential of the stock, and as is shown in Table 19, the estimated spawning
potential has been reduced by about 3 times in the later yvears, as compared
with the period 1947-1952, )



- 10 -

(ii) Estimates from tagging experiments
From Norwegian tagging experiments in 1966 in the northeastern Nort
Sea (June) and east of Shetland (July), the stock in the northeastern North
Sea was estimated to be 0.54 million tons and in the Shetland area 0.57
million tons, totalling 1.11 million tons (Anon., 1971). These estimtes
were, however, based on returns during the first three months after tagging
and most of the returns came from the areas of release (Haraldsvik, 1969).
It seems evident, therefore, that the tagged fish were not randomly dispersed.

According to later reports from these experiments the returns during
1967 and 1968 show that 30-35% of the tagged fish from the experiment in th-
northeastern North Sea had migrated to Shetland, while 21-41% of the
Shetland tagged fish were in the eastern area,

The autumn spawners in both experiments consisted of 2~ringers and
older fish, About 10% of the tagged fish in the northeastern area and about
30% in the Shetland area were spring sSpawners.

Considering returns during 1967 and 1968, the estimates of the total
stock of adult autumn spawners in numbers in 1966 in the northern North
Sea range between 10 -~ 15 thousand million, or in weight (using an average
number per kg of 5.2) from 1.9 ~ 2.9 million tons.

d) Larval abundance

Indices of larval abundance for the period 1946-1969 were presented
in Coop. Res. Rep., No.26. In Table 17 of the present Report the results
of the 1970 ICES Herring Larval Surveys have been added and some alterations
made to the data for the southern North Sea.

The changes in the Downs estimates have resulted from restricting the
larval abundances used to those obtained from sampling in comparable areas
within the months December and January. The abundances are of all larval
sizes, and as in earlier years (1946-1962) and in 1969 nc separation by size
was made., LA simple mean has beeun taken of the abundance indices obtained
from each survey within each spawning period for use as the annual index,

In 1968 the Downs surveys were far apart in time (early December and late
Januvary) and the larval sizes were small in each case. AS an exception,
therefore, in this year the abundance taken is the sum of the two survey
indices. In 1966 only two surveys were made up to 20 December when few
larvae would have hatched out. No abundance index can be given for this
yeaxr.

The abundance indices of larvae from the southern North Sea (Dowms)
show increases in number since the very low levels of the period 1963-1965,
In the central North Sea larval abundances are still dependent on the
spawning off the English northeast coast between the Longstone and Flamborough.
In the northern region the major production originates from the Orkney/
Shetland region, though in 196% some production was recorded on the spawning
grounds near the Aberdeen Bank. ‘

Comparable data Tor 1971 were not available to the Working Group.
Preliminary estimates suggest that in the south, larval abundance was low
(1963-1965 level). In the central region abundances of the same order as
1970 were recorded, as was the case in the Orkney/Shetland area. In the
northwestern area, however, increased production was evident on the
Aberdeen~-Turbent-Montrogse Banks ares,

e) Recruitment

— o w0k e e o wooh oo

Recruitment estimates are available as the number of 0, T or II group
fish from the VPi, and as catch per unit effort of 3 year old herring in
drift net and trawl fisheries, For the most recent year classes (1969,

1970) the only estimates available so far are fron the International Young
Herring Survey, the English O-group survey, and the Danish industrial fishery.
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Both the 1969 and 1970 year classes seem to be above average
(Table 23). Over the whole period 1947-1970, there is no clear trend in
the overall recruitment to the North Sea stock,

Recruitment estimates for Buchan, Bank and Downs stocks were
available for the years 1951-1967 as the catch per unit effort of 3 year
0olds in the drift net and trawl fisheries in the areas (Table 18). In
order to get an overall estimate for the recruitment to North Sea stocks,
catches per unit effort for individual arecas were expressed as standard
measure (X - % ) and then added by years.

g

A comparison was made between these recruitment estimates and the
figures for stock size at three years of age, calculated by VPA. For this
purpose, VPA values were also expressed as standard measure (Figure 5).

A significant correlation (r= 0.86) was found between the two sets
of recruitment estimates, indicating that recruitment levels calculated by
VPA are of the same order as those estimated from the combined catch per
unit effort of 3 year olds in the different areas.

(ii) Stock-recruitment relationship for total North Sea

Using estimates of each age group of the adult stock for the totsal
North Sea (from VPA) the spawning potential of the stock was calculated from
fecundity data on northern Worth Sea herring. The spawning potential is
obtained by multiplying half the numbers of stock at each age by the mean
fecundity for that age group. This gives the potential annual egg production
or spawning potential.

Fecundity per age group (from Baxter, 1959)

Ringers 2 3 4 5 35
No. of eggs
x 10=5 45 67 87 96 101

Spawning potential of the total North Sea stock is compared with
recruitment estimates as O-ringers from VPA in Table 19. There is no
correlation between the two values for the period of observation. Instead,
recruitment fluctuated around a rather constant level of about 8 x 109
(Figure 6).

The North Sea herring are regarded as consisting of three major stock
units, Bank, Downs and Buchan., Stock recruitment relationships have been
domonstrated for some of the individual stocks. By adding all stocks
together in the present analyses, any underlying stock/recruitment relation-
ships night well be masked.

(1ii) Stock-recruitment relabionship for Downs herring

Figure 7 shows a plot of Downs larval abundance (Table 17) against
both the abundance of O-group herring along the East Anglian coast and Thames
estuary (Wood, 1970) and the abundance of low mean length herring
( <1516 em) as measured during the International Young Herring Surveys.
The 1968 year class has been excluded because larval production of the Downs
stock was not properly measured in 1968/1969. For the remaining years
(1964-1970) the relationship between number of larvae and abundance of
young herring is gquite apparent.

) The plot of O-group fish against low mean length I group in PFigure 8
also includes the 1968 year class. This year class in the Nowyns stock was
of about the same strength as the 1969 and 1970 year classes, while for the

total North Sea the 1968 year class was only half as strong as the 1969
year class (Table 23),



£) Weight data

The monthly mean weights per age group are given in Table 20 for each
area separately. These mean weights are based on data collected in the
period 1966-1971 in arvea IVa.W on combined Netherlands and Scottish data,
in area IVa.B on Netherlands data and in areas IVb and IVc on English and
Netherlands data. Norwegian weight for age data for area IVa as a whole
are tabulated separately. The rather few obsexrvations available for area
IVa.E suggest that the weight per age in this area is very similar to that
in IVa.¥W and the Scottish and Netherlands data for these two areas are
very similar to those of Noxrway for the combined areas, Danish data of
monthly weights for age in the juvenile fisheries are given in Table 21.

In all areas the data show a2 maximum weight per age in the adult
fisheries in August-September and a fajirly rapid decline thereafter to
about 60-70% of this summer maximum in the early months of the following
year. This would suggest that quite apart from any gain due to growth
or reduction in fishing moxrbality, an appreciable increase in yield could
be obtained by restricting fishing during the period November-April.

The mean number of herring per kg by month and area is shown in
Table 22, 1In the northern North Sea the data Yefer to Scottish and Duich
catches, while those for the central and southern North Sea mainly derive
from the latter. Additional figures for Juvenile herring in the central
area are obtained from the Danish young herring fishery. For the adult
fisheries the number per kg is lowest in the period between the feeding
and the spawning seasons.

Table 11 presents some information on numbers per kg in certain
Skagerrak fisheries, These data, however, are hardly representative of the
total catches.

Ve Prognoses for Different Leovels of Fishing Mortality

Essentially any fishery regulation is directed towards a control of
the fishing mortality either in an entire fish stock or in components
thereof (e.g. juveniles).

The main task of the Working Group was therefore to estimate the
parameters of fishing mortality, natural mortality and stock size from
earlier data and to establish a basis for prognoses of the future develop-
ment of the herring stocks.

a) Parameters and assumptions

(1) Natural mortality

Natural mortality has been assumed to be 0.1 for all ages. The usc
of an alternative value of M = 0,2 was tested, but the effect on the prog-
nosis was found to be negligible at current levels of fishing mortality.

(ii) Pishing mortality

—— e e we e w mt e e

?rom data of the 1968-1971 fisheries the following estimates of total
nortality have been derived from catch per effort data:

Total Mortality Z
Year IVa IVb IVe
Scotland Bnglar i Netherlands | Netherlands
1968/69| 0,55 1.27 1.30 2.0
1969/70 | 1.34 1,30 0.79 1.0
1970/71| 0.73 1.30 1.30 0.8
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It would appear from these data that the total mortality in recent
years has been high and a fishing mortality for adult herring
(i.e. 2=ringers and older) of F = 1.0 was thought realistic.

Using the total North Sea catches, F values for the Juvenile herring
(i.e. l-ringed herring) were calculated by Virtual Population Analysis
using M = 0.1. From this an average value of F = 0,5 appears reasonable
for 1 ringed herring.

Table 15 suggests that the fishing mortality of the O-ringed herring
is about 10% of the fishing mortality of the l-group.

(iii) Initial age composition and recruitment

The stock composition as at 1 January 1972 was used as a starting
point for the prognosis. This was derived from catch in number per age
group in 1971, corrected to stock as at 1 Januvary 1971 by applying an
M = 0,1 for all age groups, an F = 1.0 to fish older than l-ringers
and P = 0,5 to l-ringers., The catch figures given in Table 9 were used.

In order to simulate ‘the likely changes in the stock under different
levels of fishing mortality in the next five years, some estimates of
the relative strengths of incoming year classes are required.

The strengths of the 1968, 1969 and 1970 year classes have been
nonitored in the English coastal surveys for O-group herring, the
ICES Young Herring Survey and the Danish Young Herring Fishery. Taking
the 1969 year class as standard, the comparitive strengths of the others
are shown for comparison in Table 23, All estimates for the 1968 year
class are in close agreement.

The strength of the 1970 year class is believed to be underestimated
in the northern part of the English coastal survey. The means used for
the young herring survey differ from those gquoted by Postuma and
Kuiter (1972) in that abundance indices have been separately calculated
for fish of low mean length and high mean lengths. The mean numbers of
l-ringed fish per rectangle for the two groups have been summed to give
the overall abundaance index. It seems that the relative year class
strengths so obtained are close to the estimates derived from the Danish
young herring fishery taking place at the time the survey was made,
Using these data it was assumed that the 1970 year class is 50% greater
than the 1962-1969 mean (7.9 x 10‘9) and that all subsequent year classes
are of average strength.

The estimated age composition as at 1 January 1972 is shown below:

Age composition as at 1 January 1972

Vor. o 1 2] 3 4 15 5 7 1 8
Nos. 1077 [7.9 |10.7 | 5.4 1.16 |.38 | .13 |.022 | .017] .16

This gives a total biomass of 1,0 x 106

{iv) lMean weights_per age group

In order to assess the effects of changes in juvenile and adult
fishing mortalities on the stock and catch in weight, estimates of the
mean weights of eacli age group, as caught, have been made., The mean
weights of fish older than 2-ringers were calculated from the von
Bertalanffy growth equation:

We = 271,09 £ 2.0
K = 0.377
Ty = =1.526
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For the younger age groups estimates were obtained of their mean
weight both in the annual catch and at 1 January.

The mean weights used in the conmputations appear belows

Mean weights (g)
Winter Rings At 1 January Annual catch

0 - 17

1 25 50

2 75— —— 125
3 182
A 207
5 226
6 240
7 249
8 256
9 260
10 264
11 266
12 268

b) Prognosis for different levels of fishing mortality

Using the paramsters indicated in the previous sections, compu-
tations were made of the expected catches in 1972 under different levels
of juvenile and adult fishiing mortalities. These are presented in
Table 24 and in Figurc 9 foxr all combinations of juvenile fishing
mortality from P 0.0 ~ 0.8 and adult fishing mortalities fronm
F 0,0 - 1.5. In addition is shown the expected percentage changes in
the 1975 catch and biomass over that in 1972,

In Table 24 the first column indicates the expected changes, if
there were no fishing on l-ringed fish (F = 0.0). Thus at an adult
P = 0.1, the expected catch in 1972 would be 92 000 tons, and if this
pattern were continued to 1976, then the 1975 catch would be 298%
greater and *the biomass at 31 December 1975 would be 306% greater. At
an adult P = 1.0, the expected catch for 1972 would be 613 000 tons and
the catch in 1975 would »e increased by 47% and the biomass by 26%.

S
-

The first row indicates the effects of stopping all adult fishing
and exploiting l-ringed fish only.

It has been assumed that the recruitment would be of average
strength up to 1976, The annual 1972-1975 catches would then simply
be a proportion of thenc recruits depending on the fishing rate. There
would be no change in catch with time, as the l-ringed fish after
passing through the fishery would join the adult unfished stock., However
the’biomass would increase Dy 365% over the 1972 level at F = 0.1 or ’
188% at F = 0.7.

The accuracy of the prognosis has been studied, assuming recruit-
ment to be a pure random process., The forecast of both cateh and

biomass up to the end of 1975 has a mean error of 25%. This roint must
be kept in mind when using the %table.
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¢) Comparison with former data

The prognosis technique was applied to the 1970 catch for fore-
casting the 1971 catch, With an adult P = 1.0 (2-ringers and older)
and a juvenile P = 0.5 (i-ringers) for 1970, the predicted and observed
values for the 1971 catch were as follows:

Cateh in 000 %
Predicted Obsexrved
Inmature catchx) 238 212
Mature catch 321 298
Total 559 510

K)It is assumed that 25% of the catch of 2-ringers
are immaturc,

It will be seen that the predicted catch is about 10% higher thon
that observed.

The value of F = 1,0 for adults is a mean fishing mortality for
all ages older than l-ringers. Estimating F for each age group, using
the catch of 1970 and 1971, and assuming a juvenile F = 0.5 and an

adult F = 1.0 for 1970, the following gives fishing mortalities for
1971 (M = 0.1):

1 0.44

2 1.47

3 i.02

4 0.60

5 0,50

This shows that the assumption of an equal F for all adult age
groups is disputable. The Working Group, however, had no model avail-
able for calculating the expected changes in distribution of F on age
groups and had to adopt the assumption used. Inspection of the prognosis
showed that the effect on the adult catch was not very serious, so that
from an operational point of view the assumption of an adult F equal for
all age groups can be applied.

VI.  Conservation Measures

a) Overall catch quota

From Table 24 and Figure 9 the overall catch quotas can be
derived once the decision has been made regarding the level of biomass
and catch required in 1975. If a doubling of the biomass is considered
desirable, the sets of fishing mortalities (0.0, 0.5), (0.2, 0.4) etc.
can be read from the table giving the overall guota for 1972.

b) Differential measures

Differential gquotas will in principle allow higher catches to be
taken in a fishery than with an overall quota. The more detailed =
catch guota system, the greater the possibility of directing the fishing
effort towards those levels of fishing mortality which in different
periods, life stages, or areas will allow the maxinum catch to be taken.

Different conservation measures were discussed in the former
Report by the Working Group (Anon., 1971). A1l these measures were
aimed at increasing recruitment or reducing mortality in the adult stocks
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or a combination of beth., Differentiation of catch quota by region,
season and category will be discussed,

(1) By _resion

An overall quota in the North Sea could be divided between certain
areas of the North Sea. The purpose of this measure would be the
protection of specific components of the North Sea herring.

For the purposes of the assessment the North Sea catches have been
reported in four major regions of the North Sea and separately the
catches of juvenile fish in the central North Sea. However, no estimate
could be made of the effects of changes in fishing wmortality within
these areag following bthe application of catch restrictions.

(ii) Closed_seasons

To estimate the cxpected gain in yield by closed seasons, monthly
mean weights for each age group were calculated (Table 21) by using
weight data from the different arcas (Table 20) and taking a weighted
mean for each month according tec catech distribution in 1969 and 1970.
Yields per recruit were calculoted (Ulltang, 1972) using monthly weights
and coefficients expregsing the distribution of the fishing intensity
on the different nmonths foxr +he FTollowing alternatives:

a) No closed season

b) Closed zeascns in May and September
¢) Closed season from 1 April 1o 15 June
d) Closed seascn fxan 1 March to 15 June

mortality for l-ringers was set to 50% of adult fishing mortality and
at 10% of adult fishing mortalisy for O-ringers in July-September. The
yield curve for alternstive ») is very close to alternative a). The

expected gains in yield by closcl seasons are shown in the table below:

The yield curves aro ghevn in Figure 10. The monthly fishing

Yield per Recruit. Fagyit = 1.0

M= 0,1

Y/R % Increase compared
(g) | with alternative a)

a) No closed scason 81.7 -
b) Closed seasons in

May and Sep. 82.8 1.3
¢) Closed season from

1 Apr. to 15 Jun. 85,2 4.3
d) Closed season fronm

1 Mar. o 15 Jun, 90,0 10,2

. Using M = 0,2, the yield por recruit will be reduced by about 20 g
(Figure 10). The relative increase in yield per recruit for the
alternatives b, ¢ and d will be almost unchanged,

(1i1) Quota by categories

The only practicable differentiation of quotas by categories is
that between juvenile {0O-and l-ringers) and adults (2-ringers and older)
In Table 24 and Figure 9 predictions of catch and of stoéz are given
for various levels of fishing mortalities on Juvenile and adultg )
respectively. ' ’

@
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The present effect of the juvenile fishery is best illustrated by
following say the 700 000 % total catch curve on Figure 9 from the
present level of the fishing mortality of l-ringers Fiuy = 0.5 to a
total ban on the juvenile fishery Fsyy = 0.0. In the case of Fiyy = 0.5
the cateh in 1975 will decrease by %% of the 1972 catch and the total
biomass will decrease by 2%0 Taking the 700 000 t in 1972 as being
exclusively adults (2-ringers and older), one would expect an increase
in catch in 1975 of 25% and an increase in biomass of 6%. The optimal
fishing mortality is about F = 0.4 on the yield per wecruit criterion
with a total ban on the juvenile fisheries, This indicates a catch
guota for 1972 of 318 000 t with an increase in catch of 160% in 1975
(i.e. to 826 000 t) and an increase in biomass of 139%. 4 higher
value of M than 0.1 will decrease the expected gain as illustrated by

Figure 10.

VII. Northwestern Boundary of the Guota Area

The area to the west of Shetland has been fished by the Scottish
fleet in the early part of the Shetland herring season for many years,
but the proportion of the total Scottish catch taken in that area was,
until 1965, comparatively small, averaging less than 10%. Since 1965
this proportion has increased considerably and in the 1968, 1969 and
1970 seasons other countries fishing in the northwestern North Sea
have also taken an increasing proportion of their catches from west of
Shetland. In 1970 and 1871 the fishery to the west of Shetland extended
further west than in previous years and appreciable catches were taken
west of 4°W - the western boundary of the ICES Worth Sea statistical
area IVa. Table 25 gives the catches taken in area VIa and in area
IVa,W annually in the period 1965-1971. The catches taken in area
VIa have increased steadily during this period with particularly large
increasges in 1970 and 1971, The increased catches from this area in
these years were largely due to the entry of Norwegian, Faroese and
Icelandic purse-seine vessels fishing Just west of the 4°W boundary
in the vicinity of Rona.

a) Catch statistics

The catches taken by the Scottish and Norwegian fleeits from the
northwestern North Sea and that part of the Faroese, Icelandic and
Swedish catches landed in Denmark from this area in 1970, are given in
Table 26a by wmonths, These have been sub-divided into three areas:
west of 4°W, from 4°W to the west coasts of Shetland and Orkney, and
to the east of Shetland and Orkney. In 1970 91% of the Norwegian catch
from the Shetland area was taken from the grounds to the west of
Shetland and 60% of the Scottish cateh from this area. Of the Icelandic,
Faroese and Swedish catches landed in Denmark, only about 20% of the
northwestern North Sea catch came from these western grounds, but it
is possible that this is an underestimate ofthe true proportion, in that
catches from these western grounds were nmore likely to be landed in
Faroese or Scottish ports than in Denmark.

The distribution of these landings by months in the three areas
are of imterest in showing that the fishery, and so presumably the
fish, moved eastwards from these more westerly grounds as the season
progressed. This was also the patiern of the Scottish fishery in the
Shetland area in earlier years.

b) Age composition

The age composition of the catches of the Scottish and Norwegian
purse-~-seine fleets in 1970 and 1971 in the three areas used for the
catch statistics are given in Table 26b., In 1970 the age compositions
for the three areas are in substantial agreement in showing that the
catches were predominantly composed of 3 and 4 year old fish. The
higher proportion of 3 ycar old fish in the East Shetland area in that
year could be a reflection of the fact that most of the age sampling
in that area was done in August when the proportion of younger fish in
the Shetland catches is generally higher.
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In 1971, however, although the age compositions of the catches
from the two areas west of Shetland are in very close agreement, the
east Shetland catches again showed much higher proportions of young
fish and in that year sampling in the three areas was distributed over
the same time period,

The scarcity of fish older than 5 years in the catches from all
three areas nakes it appear unlikely that an appreciable component of
the population in any of them is derived from the Minch stock which
gtill contains a higher proportion of older fish,

c) Meristic characters

The data available on the meristic characters of the herring
populations in this area are given in Table 26c. The fish caught to
the east and to the west of Shetland have very similar vertebral and
keeled scale counts. However, Minch and east Shetland fish show
identical values for these characters so that they are of no value in
clarifying whethexr the fish caught west of Shetland belong to one or
other of these stocks, or are a mixture of the two. The mean L-1 data
given in Table 26c show that in this character there is no significant
difference between the east and west Shetland herring, but that both
have significantly higher values then fish from the Minch.

VIITI. Discussions

In the previous Report, (Coop. Res. Rep., Ser. &, No.26), particular
attention was drawn to the sequential nature of the changes of caitch,
cateh per effort, larval production and mortality by fishing area in
the North Sea. The reduction of the adult stock in the southern area
was followed somewhat later in the cenitral North Sea and finally in
more recent years in the northern Noxth Sea. It was noted that the
decline in total catch since 1965 had not been as rapid as might have
been expected from the reduction in catches of adult herring, and it
was concluded that the real state of the North Sea stock was masked by
the increased exploitation of herring before their first spawning and
by the shift of the fishery to more northern areas.

These conclusions have been further strengthened by the evidence
of the fisheries in 1969-1971. The North Sea catch was reduced to
about 550 000 tons in 1969 and 1970, while a further reduction to about
510 000 tons took place in 1971. In these years there was a further
expansion of the Jjuvenile fisheries and an important part of the adult
catches were taken in the northern North Sea west of Orkney and Shetland.
This area was never exploited to that degree in previous years and the
expansion of the fishery in this area has made the task of assessing
the present state of the stock even more difficult than before.

The present assessnent of the North Sea herring stock is based
on data on catch in numbers per year and per age group The quality of
this material is very uneven from area to area and from one fishery
to another,

The most comprehensive set of data, available back to 1947, derives
from the fisheries in the central and southern North Sea (area IVb and
IVc). The reliability of age and catch data from the northern North
Sea is rapidly deteriorating from west towards east. For the large
fisheries in later years in Skagerrak, data are so poor that they had
to be excluded frorm the analysis altogether,

It is not clear to what extent the exclusion of the Skagerrak
area affects the analysis carried out. On the assumption that the
herring in Skagerrak is partly or wholly also exploited in the fisheries
in the North Sea proper, and that the age distributions in the two
areas are similar, then the effect of the Skagerrak fisheries will be
pneasured within the values of adult fishing mortalities obtained from
the total North Sea data. The effect of excluding the Skagerrak catches
of juvenile herring would be to underesitimate the stock size of younger
age groups, especially in the mid-sixties,
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The reliability of the stock sizes and fishing mortality estimates
derived from the VPA analysis are to some extent dependent on the
initial values of F and M chosen. In the past the natural mortality
M for North Sea herring has often been quoted at a2 value of about
M = 0,2. There is, however, other evidence from mortality on effort
studies which suggests a nuch lower value, less than 0.10 for adult
herring. From the total North Sea adult catch per effort data presented
here, a rather sinilar figure could also be derived. The effect of
applying M = 0.2 instead of 0.1 will be to decrease fishing mortality
estimates and to increase those of stock size.

It could be argued that it would be more realistic to use a higher
M in the juvenile herring than the value of 0,1 in this analysis.
This refinement has not been attenpted, but its effect would be o
increase recruibtment levels and consequently subsequent stock levels.

The initial inputs of P for the oldest age group in each year
class have been made by reference to estimates of total mortality from
the catch per effort data. Attempts have been made to check the
conclusions from the VPA with estimates derived fron the more conventional
types of analyses using catch per effort data. According to the VPA,
fishing mortality on the adult stock has increased by about three times
between 1949 and 1967. If the more recent catch per effort mortalities
of the order of F = 1,0 are considered, the increase is greater than
three times. This relative change in fishing mortality is also
reflected in the reduction in catch per effort of the same oxder for
the total North Sea using the Dutch trawl fishery data based on adult
herring. The index basged on drifter effort shows less reduction in
cateh per effors.

In the young herring fishery, mortalities increased as the fisghery
developed during the 1950's and early 1960%'s, but since 1964 they appear
to have stabilised at about F = 0.5,

For all *three indices of abundance fron drifters/trawlers and
Danish young herring trawlers there has been an apparent increase in
fishing moxrtality generated per unit catech per effort of the order of
2-3 times over the periods for which data are available. In the case
of the Danish vessels this may in part be inbterpreted as an increase
in efficiency.

The apparent increase in efficiency for drifiters and trawlers
should not be interpreted as being solely due to improvements in their
own technigue. It reflects an increase in efficiency in any gear units
within the total Noxrth Sea fleet,

The VPA analysis for the total North Sea shows a decline in adult
stock ( >1l-ringers) of about three times since 1947. This is similar
to the estimate fronm cateh per effort. The total stock has remained
fairly stable, being supported by a number of good year classes entering
in receni years.

The level of recruitnent in this analysis is determined largely
by the -young herring catches in area IVb. It has been shown that the
estimates of North Sea recruitment as l-ringed fish are closely
correlated with estimates from catch per effort data from the aduls
fisheries.

The changes recorded in adulv stock, fishing mortality and reeruit-
ment obtained from the VPA, have some support from other abundance
indices., The techniques used, as for exanple in the estimate of total
North Sea fishing effort, are crude and open to objection; the catches
in numbers of fish per age group, used in the VPA, are in some cases
derived fron very poor nmaterial. However, independent evidence from
adult herring tagging has supported the stock levels obtained in the VPA,
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The predictions of catches and stocks under a range of fishing
mortalities are dependent on the future level of recrulitment. Attenpts
have been made to assess the strengths of these incoming year classes
fron a number of sources. These show that recent recruitment levels
are higher than the long-term means.

As shown in Table 24, if the current estimated levels of fishing
nortality are maintained in 1972, the total catch will be about
820 000 tons, this increase above the 1971 catch level reflecting the
high recruitment levels from the 1969 and 1970 year classes. In practice
it ig difficult to predict what the total catch will be in 1972 because
it is imposgsible to forecast the effect of the closure in force in that
year on the mortality levels. The effect of this may be small as it
has not so far been possible to show any significant effect of the
1971 closures on the nortality levels in that year. If mortality
is maintained at the current level in 1972 and in subsequent years,
the prognosis shows that by 1975 the catch and the stock will have
declined by 18% and 15% respectively.

For the Downs herring, evidence has been presented that both O~
and l-ringed herring abundances are correlated with larval abundances,
these in turn reflecting the spawning stock size. The 1971/1972 Downs
larval production was extremely low and comparable with the lowest
periods of stock size in 1964-1965., Thus, the forecast of average
recruitment for the total North Sea of the 1971 year class may not be
valid and as & consequence the stock levels in 1975 may be overestinated.

From the yield per recruit cuxrves it is clear that the maximun
sustainable yield is obtained with F of about 0.3 = 0.4. This was the
level of fishing mortality in the period 1949-1953 when the total
adult catches were of the order of 600 000 tons. 4t the present catch
levels of about 550 000 tons of both juvenile and adults, the fishing
nortality was of the order of 1.0,

IX, Conclusions

a) Overall quota

The Working Group found that the maxinum sustainable catch of
North Sea autumn spawners is obtained at a level of fishing wmortality
of 0.3 - 0.4. From the data available the present level of P is about
0.8 - 1.0. Prognosis of future catch and biomass indicates that at
this level of fisghing mortality the point of balance bhetween increase
and decrease 1s reached. Considering the error on the estimates, it
is likely that a further decline both in stock size and in eatch could
be the effect of a high sustained P, A reduction of F 4o that corregs-
ponding to the level of maximum sustainable yield would thus require
a decrease in F of about 50% or a catch level in 1972 of about 400 000
tons. With no reduction in 1972, the required catch level in 1973
would be about 425 000 tons.

b) Differential conservation neasures

The Working Group concluded that quotas by season and by category
were practicable., The largest gains would be obtained fron restricting
fishing to the second half of the year combined with a quota for the
fishing period. More severe restrictions on the fisheries for Juveniles
would lead to relatively higher gains for all combinations of these
measures.

¢) Western boundary of North Sea herring stocks

Oun the basis of the available data it is not possible to state

categorically where the western boundary of the North Sea herring stocks
should be drawn,



X.

References

Anon., 1971. Coop. Res. Rep., Ser. &, No. 26,
Baxter, 1959. J., du Cons., XXV, No. 1.

Burd & Bracken, 1965. J. du Cons., XXIX, No. 3.
Gilis, 1958. Rapp. et Proc-Verb. 143, II.
Haraldsvik, 1969, ICES, C.M.1969/H:35 (mimeo).
Molloy, 1969. ICES, C.M.1969/H:14 (mimeo).
Parrish & Craig, 1963. Rapp. ¢t ProceVerb., 154.
Pope & Parrish, 1964. BRapp. et Proc~Verb. 155.
Postuma, 1963. Rapp. et Proc-Verb. 154,

Postuma & Kuiter, 1972. ICES, C.M.1972/H:5 (mimeo).
Ulltang, 1972. ICES, C.M.1972/H:8 (mimeo).
Wood, 1970, ICES, C.M.1970/H:15 (mimeo).

Zijlstra, 1967. J, du Cons., Vol., 31, No. 2.



- 22 -

L06 mom” 798 908! L8 gze| S6| sevL| Yl ¢96 T6S @om, TG9 TB30L puBay
Goz | 9Tg| 84T ¢et ¢1T 66 LeT 6¢T| V0T T6 6L 8 ¢g 1850998y puB
JyBITOIBIY TBLOI
20l 269 90L ¢89 86GL 6zl L18 609 ov9 gLy el <29 864 |Beg UQION TBLO[
of 62 L¢ 8¢ 2 - - - - - - - - ‘¥*s s n
LS 0§ 6¥ 8¢ Ly 6¢ Lg Le ¢ Lz &g 92 Ge USpOng
8V 0% 187 ¢l 69 65 28 LL ey Le ¢G 06 18 puUBT300g
T 96 6V 14 6¢ - - - - - - - - pueTog
LT 8 8 g g ¢ 2 2 T 4 ¢ 9 14 Loy
8TT L2t} 63T 9¢T 8T | PYLT| 981| 84T 6Vt ¢et TET| 991 Gqt SPUBTIOYLON
- - - - - - - - - - = - - PUBTOOT
Lyt | ooz Lez LT2 892 | ¢£92 L62| 84T LLT LTT LOT LTT OTT *UCpad AuBuIon
G¢ 144 4 97 64 42 9. 49 ST | 19 09 LL LL SOUBIY
- - - - - - - - - - - - - SPUBTST ©0aI8T
T¢ ¢q 34 9¢ 6¢ T9 1L 99 ¢l Gl TL Vit TOT puBTIuy
QT | Pet1| es ¢8 99 84 06 ¢¢ 14 8 g L 6 RIENCRICAE()
¢ ¢ 14 9 91 8T 9T ¢T B 0T LT ¢g 9¢ unTITeg
;///////mnpsﬁoo

6G6T | 8G6T | LG6T| 9G6T | GG6T | VG6T| €G6T| 2G6T | TG6T | 0G6T | 6V6T| 8Y6T| LV6T TEOL T

yo3eo TE€30% (BIII QOﬁmﬂbﬂQV 18304985 PUB NBIISTBIL
‘Lxgunoo Lq (@ pus PIIA SUOTSTATT PUB AT BoXE-qNG) BOG UJ IO
°6G6T=LY6T 8U0L 000, UT Y023B) °JUTIIOH °BT OTAB[




- 23 -

92 199 | L¥S 269 | ¥4¢ 6TL | 18G 90TT | €70 GLOT| 8¢T 9VIT | G09 VLGT | T92 092T | V14 246 | T¢9 ¢8L | 6£0 €28 | TGO 6¢8 | TBIOL PUBI)
002 06 | 00¢ YL | 00¢ 6% | 006 80T | 000 2L 00¢ GL oov 18 00¢ 6. 00z ¥9 |009 TG | 00T TV | 000 T¢ 18399983
6LT V9 | L2G oL | 6Lz $TT | 9%0 osz |W¥L 6Lz | SS9 YY1 |avl 9Gz | voe 60¢ | ezz £9T |9ove V0T | 162 S8 | 028 Gl [BILOTENG
P 062 00L Lz | 009 0¢ | 00L L9 5 é i : 000 9¢ s0TI3UMOY
IOQUO~UON
608 606 | 0LV LYS | GLL o¥G | b9 LTL | 666 S69 | €86 S68 | 9L 89TT | LST TL8 | 980 G2l | S8L L29 |8V9 969 | T¢2 969 Teqog

000 8T | 8L0 8T | 6V4 19 | 620 0L 099 TI 2y 9t 22s LV L¢9 64T | 696 GL | G92 00T | ezl L9 | GOT %9 “g'segen |
088 9¢ | 0L9 ¥¢ | 60T ¢¢ | 190 68 T6G 12T | 0L6 T2T | 28T 2¢T | 2¢T 0¢T | 2T0 OPT |¢£G¢ OTT | VPl €01 | 682 68 uopong
¢Lo G2 | 488 T2 | ¢G0 g2 | LLV 91 8¢T 8T LGS LT 696 02 GzT 12 TLG ¥¢ |91V 22 |8¢0 ¢2 | 900 62 puBTI00g
€0 2 LGO & Tee 6 766 11 918 L¢ TLO YL 04T 86 169 68 29V 2L | 1¢¢ 6§ | 280 8L |1V0¢ 9L puUBTOd
0LG 22T | Ve LLT | 8¢6 VIT | #06 TT2 |2¢0 OVe | 29V Pev | o068 02¢ | 2GL ¢oT |evy 1 |19 L ofy 0T | ¢68 ¢T Lenxop
6LY 2¢ | 812z 9% | 69L 62 | 90¢ 22 oLz L¢ 899 94 02¢ 08 922 9TT | L8Y 92T |124 L8 | 1IV8 62T | ¢TL G3T | spUBTIOU)df
ge¢ ev | 166 22 | L66 6T | 68V ¥¥ 789 & L0 T LGL T - - - - - pueTo0]

018 ¢ 06T A 86L 2T | 91¢ 12 21e 2% LGT ¥4 2¢0 Ll 984 98 GI8 ¢6 960 68 | V¥6 00T | 8% 8T “U°pod

f Lurnlazon
288 OT | @8V 1T | L0o¢ 4T | 248 2T gLy 11 TTL 0T 08y 91 G62 ¢2 290 8T | TlZ 2T |e2b0o ¢2 | L¢T 1T S OUBIT
469 Gg | GOV 8G | 0V9 OF | G66 6F ¢66 G¢ 67 T TTT ¢ ¢L6 - - - - *1S1 eoaej
¢1t v 2oL 6 999 9 82T G G12 8 9TL 0T Y6y 11 €¢G 9T T¢8 g2 |V766 TT |6¥8 LT | PS¢ 9T pusTSug
¢6¢ GOT | T¢Y ¢¢T | 092 08T | 00T ¢9T | 000 GST | 006 GOT |00L 8GT | 009 T¥PT | 009 LTIT [000 92T | 008 84T | OOV 61T yaBUUL([
189 002 T 897 4 otV 16¢ 9Ll L09 T ¢ve T LTT T oYt ¢ ev9 ¢ unTITeq
TL6T 0L6T 6961 8961 L961 9961 G96T V96T ¢96T 2961 T96T 0961 T Lagunop

| T8O T

U2980 TBLON AmHHH m0ﬂmﬁ>ﬂmv N99248) PUB IBILBTCIHY
£agunoo Lo (o pue PITA SUOTETATI DPUB AT BoTE-qud) BOY YLICN e
TLGT=096T sUOG UT U929BY  °IUTLTOR  °QT OTq®



- 24 -

*HO038B0 38F0948Y OWOE OPNTOUT BIB(C (

8
0°YLG 2°19 6°604 2°G9T G°1e 9°92 G°LT 0°6L2 TL6T
0°819 G°ol GeLYG gyl T°L2 LeTTT ¢°12 9°21¢ 0L6T
0°099 ¢°eTT L°9vs TANNAN ¢ e 0°0¥ T°8VT T°¢T2 696T
8°L66 0°082 g8° LIl 6°90T1 9°6 8°LG 8°962 L°98e 8961
2°GL6 L°6lz G°G69 2°G8 ANNY 6°L0T Lecle ¢°LIT L96T
2 ovort Loyt G°G68 2.9 9°TT T°V1T 0*yel 9°glz 99671
Ge G2t L°9Gz 8°89TT 0°G¢T 8°T2 6°2¢T 8°086 ¢°862 G96T
0°T8TT 8°60% 2°1l8 9°9TT 9°96G 6°L8T Yy T°99 7961
2°6Ls 2°¢9T 0°91L L°L9 L°G¥ 2°822 ¢°10¢ T°¢L ¢96T
0°2¢l 2 ot 8°*.L29 7°00T LG oot g8°T62 9°L¢ 2961
0°28l ¢°G8 L°969 8°¢6 2°86 6°89T g8*le 0°19 T96T
0°2LlL g8°Gl 2°969 6°66 6°19 ¢€°99T 0°t9e T°TOT 0961
G°¢z6 0°6¢T G°val Y294t 2Ll TeLVT ARTATAN 9°6G32 6G6T
G°108 0°T¢T G*0L9 6°84T 9°26 T°94T 2°g86 L*v9T 8G6T
eell G*06 6°289 2°¢0T L*e2T | L°0GT ¢° L6 0°602 LG6T
z° LGl 0°28 2°Glo L*¢oT 0°VET | 6°¢9T T°6L G V6T 9G6T
Y°G68 0°68 ¥°908 G°g1t 7°891T | ¢°0LT f°Llo g°L8ze GG6T

£0°298 %L 66 6°29L ¢°66 6°9Lkz | V°81e ¢y 0°89T PG6T
=7 °9ovL x6° LY G869 Y8l 2°602 | 9°Vez G°L 8°8LT ¢G6T
5G°G2l =1°19 99 2°0§ T°9¢2 | T°¢02 9°9 7°891 2G6T
#T°LY9 gl°9b ¥°009 9 9°G9T | 0°992 2t 0°¢2T TG6T
£0°¢P§ %% TG Le16V 7AR ¢°8LT | ¢°18T 9°T T4 0G6T
%6 °09G w7 °26 G°806 2°0 ¢°¢6T | 8°'8LT 0°2 2ot 6761
70 °LGG =#6°V4 T°204 ¢°0 G*29T | 0°89T 6°T 69T 8v6T
%G°L29 £6°0V 9°986 - 9°09T | V°¥12 ¢°0 ¢°112 L6t

BOg UJJION Lxoys T,
ABILOIBIG 18900 TeTAGSNPUT! Y3nog | T8IjU) |35BOYLION | 3SOMYGION
T80, W IBOJ
BaIY
yeaIofeNg pus Bog ULION ©Ut UT SU0G JO SPUBSNGITE UT 70480 [BL0L °*SUTIISH *Z oLGed




- 25 -

6LT V9 - ¢9L 6T - 196 & - veg & - 9¢9 G | 486 92 | TL6T
L2¢G ol - 0¢6 92 - L¢o L - ¢ah 9 - - LOT 0¢ | olL6T
6Lz ¢TT - LGS TV - LG6 ¢T = - - - Q96 LG | 6961
9¢0 082 | 96L 8T | 000 &¥ | 2V G98 Tl 9¢ 669 z - 009 ¢¥T| 8961
vvL 6L | 196 4T | 000 99 | Lzt 60 G6 ~ 14T 2 997 - 00V 00T| L96T
Ga9 Vit - 000 8¢ | TTG gy 0¢ YL = ool - 002 GL | 9961
evlL 94z - 000 89 | 0%¢¢ G| V98 ¢8 - - gve b - 00¢ G6 | G961
Y08 60¢ - 000 V8 | Ye¢ ¥ | 916 48 - - 790 9 - 006 62T| V96T
82z ¢91 - 000 9F | 6e¢ L6 o1 - - 828 - 00T GOT| £961
9vz Vot ~ 000 82 | V66 6v0 & - - ¢ - 009 0L | 2961
62 48 - 000 Ve - v8s ¥ - - L - 00L 9§ | T96T
0e8 6L - 000 0% - 8LG 2 - - oV - 002 ¢ | 0961
TB207, °yrgegen| UopemMg |pusTod | ABMION |SPUBTIOULSN | PUBTOOI %M%wmm mmmmme sreuueq | Ivex

(se90998) °Toxo BIIL UOTSTATQ) yeazefexs

'SU0Y UT Y0280 TBLOJ °SUTIASE °¢ OTAB]




- 26 -

oGy Lt - - - - gy ot | Lot - 68¢ - 6¢2 - 612 9 - TL6T
292 12 210 T |096 & 626 T |¢2T 16 ¢ 182 0zz T | ot 8t 868 G - 008 T 04 0L61
190 8YT | 26¢ 6T |60 92 g8l 6 | 99T 8T9 6T | ¥80 2 | 00£ 9 | 9T 8l2 Gog 21 - 066 GG 2¢ 6961
06GL 962 | 66L 0¢ |190 88 - 088 T | 970 99 | 220 1T Gae 6 | Lev 2 - - - 00T LG - 8961
€99 ¢L¢ | 099 TT |{8¢8 02T - 986 ¢ | 829 9LT{ 60L T 789 ¢ | 8GG 2 - - - 009 TG - L96T
Geo vev | ehy ot |ThT 12T 981 069 TT| 6¢2 G02| 446 ¥ Lvo T | 63¢ 2T - - 9 0ov 16 - 996T
Lol 086G | Lzz Lz [28T 2¢I - 002 9T | T9¢ ¢2%| 216 9 LGL T | 82y ¢z - - - 0oL 6V - GO6T
620 Vv | LS9 6¢T|G2Y L2t L29 676 2T | 900 16 | ¢T1¢ 6 - 2Ll6 6 - - - 00T ¢G - V96T
92¢ TO¢ | 696 GL |06¢ 44T - Gee ¢ | GGz 8T | 8V 8 - 690 0T - - 14 006 86 - €961
98L 162 | $92 00T|L8Z OTT 668 7 |9¢0 G | ¢6L G 066 9 - ¢16 8 - - ¢ 009 6V - 2961
98L Yle | 22l L9 |9L9 20T Lle ¢ {020 TT| 0¢9 L 8T¢ 9 - ¢ho V1 - - - 006G T9 - 1961
6L6 <92 | GOT ¢9 |Gze L8 866 T |6VL ST | S00 6 ghb 4t - GGy 62 - - - 008 TV - 096T

[090L | *H°S°S'0] UOPOAS | puET4oos puerod | Lemioy gmmmmwz PUBTOOT wmmmwm | oouBiLY mwmwmmH ,@smﬁmgm sTemueq |waTSTeq | 7w9%

o O A ot o) woros Lonoq ~ussson  53Ta0T




- 27 =~

gyT 6Lz | 000 BT v66 ¥ | 1Tl Y2 |ese T | VTT 2IT | 4GL & Yot 2v - 14389 VT Gz - 006 V¥ - TL6T
684G 2T¢ | 990 LT oLy ¥ | Lol Lt | 690 2 | L6¢ 9¥T | LLT L84 0z | LLT 818 ves ov - ¢ev 19 0G. 0L6T
8¢T ¢T2 | LGT 2V GoL 9 | TGO OT | 29¢ 91¢ 66 vLy L69 ¢T | sby 609 aes Le - 09¢ 1T 89 696T
189 982 | 0¢2 6¢ - 2¢ 9T 908 2 | 866G T4T | 2L0 ¢ Y¢T G2 | 06T L 6¥e T | 466 6V - - ¢2 896T
21e L1t - 195 6G¢ LT | VSV 8 | 799 TV 8TV ¢ = 96 L GTG T | ¢66 G¢ Gt - 002 L96T
¢19 8l2 - 628 8yG 91 | 66T Lz| ¢2g 612 | VIV ¢ - 690 L gz9 2| 167 1T %4 - 8LT 996T
Ghe 862 | G60 02 - 6¢2 6T |8ls G¢| 88Y 96T | GTIG TT = 6ev v ¢o¢ L | TIT ¢ - - Lez G96T
260 99 - LoL 2 | ¢GL 9T | 296 GT| 04¢ Vv 02y 1T - 61¢ L GOV 9| ¢L6 8 - GGT 96T
80T ¢4 - 299 ¥ | GV6 92 | TTG 2T| 1V9 ¢ 6ol 6 - LLe TT | 12T & - ¢T - 474 ¢96T
8LG L¢ - 99 T6T LT | Lo8 ¢ | L¢B 669 ¥ - TAN LGL ¢ - TT - Gat 296T
066 09 - 890 T | 66 9T |[Tle L | ¢LT ¢ viv 8 - 9YT 6T | 96L & - 8 - 0zT T96T
Tyt ToT - vov T | 262 g2 |000 L | Ve ¢ ¢98 6T - ovL ¥ | 141 T - €91 - 22t 096T

890 °*Yrgegen |UopeAg | PUBTL00G | puUBTOJ L£BUION awwmmz pueTeoT HWM%MMM 80oUBIL awmmwmu.. PUBTSUE |NIBUUS( | UNTIieg| aBOf

(o e A A ot ot worso rasen  Bureses T BT




= 28 =

864G 92 (926 T " 29¢ ¢l A gLt o1 | 1ey 816 G | 6LT ¢IT Vv | Voo 8oy 2 8 TL6T
620 911 oqw_¢m 68T 2 mmm g |e19 Lz | 418 82 [ G009 el e PhT T 6L 8 | §29 1T - - 0L6T
€00 o |60¢ Lte e |LLlos |V eve 91 | 8es ¢ 29¢ ¢ - 96 G - = = 6961
L&L LG - ¢GT ™e L j0ge vT | G@e ¢1 {68 0T | 961 8 - OLT ¥ - - ¢T BY6T
626 Lot - 6Ll 0L¢ 92 |0Vl 12 | 69L 92 | L16 6T | O%G 9 - 608 9 - - 4 L967T
GLo vy - ¢e8 Geo Y¢ ~ 00 2 | ¢8T 12 | 192 9 - 9%9 6 - - 69 9967
o8 e¢ty - 0¢e T 618 b {iho 1 166 LY 026 22 | LeO L - Y26 ¢ - - Ly G96T
gle lgt| -~ Gvl ¢ 192l 846 {965 8 I €9 [19¢ 9¢ | 06L L - Gz 6 - - TGS V96t
602 828 = 929 L |0LL ¥4 |26s YeG 18 1 @18 09 | 962 8 = o vt . - 844 ¢961
00¢ ¢hiy - 92% 040 &F |1¢8 GGz LY (2Ll oF | 988 2 = 9L0 9 - - yer 2961
188 91| - Loz 2 |90 6% |1¢9 96¢ oL |eob 66 | 646 2 - 645 © - - T2t | 1961
90¢ 99T - 9TT & 6LV 8F {6VS T 0vG 19 [92¢ 6% | 69¢ = 918 6 - - GTT 0961
Te4oL | vepehAg |pusTacog | puwtod | fBaxoy BPUBT | *HOped |eouwIf | PUBTLOL | PURTIUY | spUBTE] | NIBUUSQ untIrog | avey
=108 | UsnIsy d0IB
FOTIOUBT T SUTLIOT 17T0pV
(4AT WOTBTATQ)
TUFNe) ‘Wog YOl cmwos W qoguo Te405 SPuTaxef ¢ 61q8d




- 29 -

66L T6T M T9T G9T/000 0% | 000 ¢ | T9T 2¢T |TL6T
L¢G 98T 806G 0L - 00v 80T 0L |ol6T
¢4z 191 042 Tetr| - 006 L | 0G¢ ¢TT [696T
709 91 Lyg 90T| - LV8 000 90T |896T
8LT ¢61 6¥z 48 - 68 T | ooF ¢8 |L96T
21¢ 18T L¢2 L9 - LeL 2T | 00§ V& |996T
7.8 L9z 600 G¢T| - 600 92| 000 60T |G96T
Y04 vo¢ 9¢9 9T1T| - 9¢T 82| 006G 88 |V96T
926 G462 LTl L9 - LTO 6 | 00L 8&% |¢96T
GlL9 ¢e GL¢ oot| - GL6 ¢z | oo 9L |296T
0¢l 292 678 ¢6 = 67S 9T | 00¢ LL | 1961
822 99¢ 226 66 - 22¢ 22| 009 LL 1 096T
( wm%NMQWHMoMMMWW 18305 |Uopong Mwmﬁwm M,wx JIeUUSE | IBSX
pus Sunok TB4Of
SoTTOUSTd JUTAIOH JUNOJ

"(QAI UOTSTATQ) TBIYUSD ‘BOG UGJON °SUOL UT Y0380 [eqof °Butaxey *] oider



- 30 -

¢8G T2 - G8¢ 91 - oSy ¥ - Gg ¢L9 TL6T
980 Lg 62 a6 91 8466 ¢8T 8 TL6 - 0oV 0L6T
gee Ve 919 699 0T 906 290 11 2oL - L9¢ 6961
019 6 Le L26 v 1Y Log¢ ¢ 846 - 86 8961
9ty Tt 9 vLe & Lyo 1 ¢er ¢ T6¢ T - Goze Lo6T
¢z9 TT L60 T 169 9 6¢8 228 T 040 T - 4" 9961
LLL T2 L¢g T ave v1 986 ovT 2 0L6 ¢ - 204 G961
2LG 9§ G0 2 6LT 2¢ 808 V ov1 6 062 L - 0T T w@mﬁ
92L &Y vz 2 020 Lz 7ea ¢ a9 ¥ 6¢¢ 8 - A% €961
oYL ¥4 84y ¢ LT9 82 1.2 8 829 & v06 ¢ - 898 296T
28T 86 Lel ot ¢LL v Y08 a1 TTL VT 292 6 - 406 ¢ T96T
088 79 9L0 § 898 8% 6¢6 1T LT9 6 GL¢ 9 - Gov ¢ 096T

8300 puBTOog gpuBTILaYLSN WM%WMM QOUBILT PUBTIUR SEeguueq wnTITog JIBajf

1800 PUB 488 ¢TOUUBY) USTT
"HUOY UL T[OED

(o pue PIIA pue OAT SUOTSTAT(Q)
Sug pue yanog ‘wog YiIoy

78104

CSUTIIS] °Q OF




- 31 -

Explanatory Notes to Tables 1 ~ 8

Table la.

Data from Belgium, Denmark, France, Poland and Sweden according to
Coop. Res. Rep., Series B, 1965, Annex II, Table 9. Data from England,
Netherlands, Norway and Scotland submitted by Working Group Members.
Data from Germany according to Statistical News Letters, No. 11B, 1961.

Table 1b.

Data derived as listed below under each country. The Kattegat
catches are according to Danish national statistics and information from
the Swedish laboratory at Lysekil.

Table 2,

1947-1954, Catches for northwest and northeast are derived from
Statistical NWews Letters 11A and 11B. The national distributions of
catch by area in some cases refer to all catches and in others to a large
sub-sanple of the catches,

Catcheg for central and south are taken from Cushing and Bridges
1966, Appendix 4., The catches for the south refer to the seasonal
winter fishery and not the calendar year.

Catches for the industrial fishery are derived from Coop. Res.
Rep. Ser. B, 1965, Annex II, Table 12,

The catches for the Skagerrak for some countries also include
Kattegat catches, (Bull. Stat.). Taking the catches ascribed to areas
for the North Sea, their total covers an average of 98% of the annual
catches given in Table 1 for the period 1947-1954.

1955=1959. Catches for the northwest, northeast and central are
based on data in Cushing and Bridges (1966). The Swedish catch from
region IVa (Bull. Stat.) was regarded as taken in the northeastern area.

Catches for +the south and the industrial fisheries are derived
from Coop. Res. Rep. Ser. B, 1965, Annex II, Tables 11 and 12.

1960-1968. Data from Coop. Res. Rep. Ser. 4, 26,

Skagerrak: 1955-1971 data from Danish national statistics and from
the Fisheries Laboratory at Lysekil.,

Industrial PFishing: These data refer only %o the juvenile herring
catches in area IVb by Denmark and Germany.

Belgium

A1l data derived from "Bulletin Statistique”., Catches from division
IVa for 1960-1968 are ascribed to IVa west of 2°E,

Denmark

All data used in +the tables are based upon Danish national statistics
(Popp Madsen). Catches from division IVa are ascribed to IVa east of
°E for 1960-1968. Catches from division IVb (Young Herring Fishery)
have been reduced for content of other species (1960 to spring 1965 by

5%, autumn 1965-1971 by estimates from individual yearss Popp Madsen).

England

) ) gl% data derived from "Bulletin Statistique"”., Separation of catches
in division IVa east and west of 2°E according to national statistics.,
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Paroe Iglands

Catches ouly from division IVa according to "Bulletin Statistique’.
Lscribed to IVa west for 1960-1953., From 1969-1971 the distribution
of. catches to fishing areas are based on landings in Danish ports.
France

The data given have been supplied by the "Institut des Péches™,
Boulogne s/Mer.

German Fed.H.

A11 date are according to German national statistics (Schumacher).
They are compiled by "Bundesforschungsanstalt flir Fischerei®,
Hamburg, according to log books.

Iceland

A1l data derived from "Bulletin Statistique™. Separation of
catches in division IVa east and west of 2°E are accoxding to Icelandic
statistics for 1960-~1969 and according to landings in Danish ports
for 1970-1971.

Netherliands

All data derived from "Bulletin Statistigue®™. Separation of
catches in division IVa east and west of 2°E are according to Dutch
national statistics,

Norway

The data are according to Worwegian official statistics. The
separation of catches is based upon the statistics of the fishermen's
organisations., Catches in inshore waters are not included.

Poland

411 data according to "Bulletin Statistique™. Separation of
catches in division IVa east and west of 2°E is according to Polish
national statistics.

Scotland

411 data are according to "Bulletin Statistique™. Separation
of catches in division IVa east and west of 2°E is according to
Scottish national statistics., Catches from the Moray Firth are not
included,

Sweden

Data according to Swedish national statistics (Ackefors),
Division IIIa: Data obtained from proportion of Skagerrak catches
in Swedish landings in Danish ports applied to total Swedish landings,
Separation of cateches in division IVa east and west of 2°E. According
to Swedish national statistics, but is supposed to be rather unreliable.

A ggiater part of the landings presumably comes from division IVa, west
of A

U.5.5.R.

411 data according to "Bulletin Statistique™., Separation of
catches in division IIIa Skagerrak, IVa east and IVa west of 2°E
are according to Soviet national statistics.
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Teble 10, Percentage of Spring-Spawned Herring in the Northwestern

North Sea, Northeastern North Sez and the Skesgerrsk

o | it e Skagerza
Norwegisn Scottish |Norwegian Danish Scottish| Norwegian
1980 - A9 1 - - .9 -
1961 | - 4.0 - 22,1 3.0 -
1962 - 26.6 - 8.5 T 34.2 -
1963 - 25.8 - - 23.6 -
1964 - 16.5 14.8 14.4 33,6 5.6
1965 16.5 12.3 8.4 15.6 35,6 5.8
1966 | 26.4 21,7 9.1 28,4 3.0 T4
1967 20.1 23,5 21.3 21,7 13.0 10.4
1968 24,2 28.1 18.4 - 19.0 6,1
1969 10.7 43,9 13,3 - - 6.9
1970 30,7 9.0 32,5 - - 16.6
1971 12.9 23,4 - . - - -
Table 11. Skagerrak. Catek in 1 000 toms
Total Denmark Sw§2;§2d0§§6h Norway Othe?
Catch % of Total Denmark Countries
Cateh North Sea
+ Skagerrak C I C I C+I C
75.8 9.8 15.4 27.8(49) 7.4 1 0.8 2.6 21.8
. 85.2 10.9 11.8 44.9{53) 7.2 1.2 4.6 . 15.6
1042 04.2 14,2 7.8 62.8{54) | 13.0 3.3 5.0 12.3%
263 1 163.2 18.4 15.9{6.3) 89.2{(43) | 21.1 ] 6.3 |i1.0 19.7(6.5)
BE4 | 209.8 26,4 17.2(6.1)p12.3{59) | 24.4 | 32.6 185.9 37.4(6.6)
3 j 56,7 18.0 15.0(8.4)| 80.3 24.9 | 21,5 183.9(7.6) 31.,1{(8.0)
5 144.7 13.9 6.5 68,7 15.6 | 10.6 130.4(9.5) | 12.9(6.9)
7 1279.7 28.7 16.1 84.7 28.4 | 15.9 (95.0(10.2) | 39.6(%.0)
48 | 280,0 28.1 8.5 135.1 18.0 | 22,0 {71.9(10.5){ 24.5(8.9)
6% 1 113.3 17.2 10.2 47.7(39) {19.0 | 6.6 [14.0 15.8
70 70.5 11.4 1.6 28.5(38) - - - 7.0 ~
971 | B4.2 11.1 2.5  |24.9 - - 5.0 -

Figures in brackets: mean number per kg

C: Herring for human:c@ﬁsamgtion
I: Industrial catbches




()
NN

penutiuo)/

U0} Q0T UBYG SO 890480 UO peweg,

Vet e vy - L°0g T - - mMmeoW - T°61 2°G TL6T
LO°T 2 LS 6°0 9°92 T°G - o =2°0 - z(9°¢ A" 0L6T
22’1 6° 00T - Loz AdY - ~ 6°C - L e 8°Y 696T
¥9°1 Z2°0§ ¢°0 6°12 7°2 - 0°7T Let 9°T | (2°T g°¢ 89671
Geet - /AN 2°0¢ 0°Y 6°2 0°T T°% neT g8°6 Ly L96T
86°0 - et 6ocl gy 8°e 9°1 Peg g2 2Lt ¢y 96T
ob°T 8°69 8°T 6°6¢ rAd4 Lz Gee 0°9 0°¢ ¢eee Peg G96T
gl°t 6°L9 8°¢ gy T°¢ 9°2 fec 1T G°g L°62 fe¢ Y961
9T°T g1 AR G°6Y ¢ 9°G 9°¢ 7°g ANt Ve6z 6°¢ €961
76°T G°G9 L2 0°62 G°T 0°2 0°¢ 8°V 8°T 0°2¢ Leg 29671
22’1 L L6T 2°¢ T°6Y 8T T°2 8°1 gel ¢°¢ 0°8¢g 2V T96T
22t AR feg Ye6e T°¢ Ve Lz 2°Gt feg 9°Pg 2°¢ 0961
vLlet G°GLT 2°2 0°8l ¢y T°¢ 6°2 G°L 8°2 6°T9 oV 666T
Y61 8°¥6 Lee 9°T¢ 0°¢ 0°¢ ¢V 9°GT T°¢ Le1¢ ¥ JA6T
- ¢°16 9°¢ 9°¢6 ¢ ¢ G*¢ ¢°¢ 2°8 g°v L°Gg 9°¢ LG6T

- 0°¢0T ¢ 8°¢q ¥ G°¢ 9°¢ €9t - Lele 6°¢ 9G6T

- L 121 veg G°69 8°¢ 8°2 Gt G°TT - ANRY 2°q GG6T

- 8°94T 2l T°9. ge¢ 6°2 9°T - - 6°¢t 6°¢ 7461

- 9°¢0g 6°G V0T 9°2 2°¢ 6°6 - - rANAY 6°¢ ¢G6T

- ¢ L9t ¢°9 2°TTT 6°2 e - - - ol TP 2G6T

- L*L6T ¥°9 6°G6 ¢z g8°2 -~ - - 6°¢G ¢°e TG6T

- - L9 Yezé 2°2 8°e - - - T¢h 9°2 0G6T

- - 6°9 2oL G°1 62 - - - 8°69 £°2 6V6T

- - 6°9 0°01T 6°1 L°g - - - 8°89 T°¢ 86t

- - 0°lL ¢ ¢at ¢*2 Lev - - - Peoct g°2 LV6T
.Aﬁﬂﬁzmﬂa Aoﬂﬂssga AmPMHnQ Amﬁsmga Abpwﬁgm AwPMﬁaa Amﬂsaaa A%HSmpa Ampuﬂng Amﬂswaa Aﬁpwﬂgm =Ty

uspoTd yynog TBILUSYD _ 1. 8BOYLION 1. 2OMYAXON
B9G UJION WISGSSAULION pus
ULo4sBeULIoN fTBIUS) ‘UXOYLNOG oY) UT SOTIeUST T[HABI] puv 3oN-3JTIq UT 4XOJJH 3TuN I8 U04B8) °*gT ordqeq




- A0 -

Footnetes to Table 12,

Catch Per Unit Effort in Drift-Net and Trawl Fisheries in
the Southern, Central, Northeastern and Norithwestern North Sea
1, TUnited Kingdom catch per arrival in May-September (fons).

2., Netherlands catch per 100 hours! fishing by a2 standard {500 BEP)
trawler in July-September (tons fresh weight),

%, ©Polish catch per shot in April-July {tons).

4. Netherlands catch per 100 hours! fishing by a standard frawler in
Janvary-April (tons fresh weight).

5e %erma§ lugger trawl, catch per day {onir caitches with over 60% herring)
tons )},

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

7. TUnited Kingdom tons per landing for centrel Worth Sea d&ift-net
fisheries (May-September).

8. Netherlands catch per 100 hours® fishirg by a standerd trawvler
{tons fresh weight) (lAugusi~October).

9. TUnited Kingdom catch per shot (%ons) {Uctober~Decembexr).

10. Netherlands catch per 100 hours! fishing by a standard trewler
* (tons fresh weight) (lovember-December).

11. Danish catch per hour {tons) in the immature herring fishery in the
Blgden area.
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Table 14. Estimates of Total North Sea Effort on Adult Herring

and Relative Changes in Efficiency

Dreifter Trawl

Year | Fypa Hours '
PSR ope [PEplener | Fleting | ope Eficiency

1947 - 191.6 3,06 3.39 [175.8
1948 - 166.6 2,00 4,68 1107.3
1949 | .08 | 205.5 | 2.46] ,0325 5.97 | 85.1{ .0009
1950 | .19 | 157.1 %2.091 .0615 6,16 | 79.0{ .0024
1951 | .34 | 195.1 2,841 .1197 6.25 | 88.9] ,0038
1952 | .33 | 150.1 4,09¢ ,0807 5.63 1109.11 .0030
1953 | .38 | 169.4 3,651 L,1041 7s05 | 87.9| .0043
1954 | .45 | 149.3 4,491 1002 .35 | 7Ti.44 0083
1955 | .42 | 166.1 4,19 ,1002 10,10 | 68.7{ .0061
1956 | .48 | 140.5 4,071 L1179 %.22 | 61.5{ ,0078
1957 | .46 | 165.5 3,50 L1314 7.80 | 74.31 ,0062
1958 | .48 | 156.9 5,271 L1468 8.34 | 54.8| .0088
1959 | .50 | 174.5 3.61) 1785 8.86 | 70,9, .0G7I

1960 | .38 | 186,7 3,191 L1193 10.88 | 54,87 ,006%
1961 | .48 | 254.1- | 2,331 ,2017- 13.49 | 44.7] L0307
1962 | .50 | 282,.2 1.87} .2674 17.88 | 29.5| ,0169
196% | .31 | 199.3 2,250 .0951 14.54 | 44.6) .00lg
1964 | .40 | 231.6 .26 1227 15.06 | 50.1} .0079
1965 | .77 | 322.2 %.211 .23%9 29.88 | 34,6 .0222
1966 | .67 | 198.6 4.37 1 L1607 28.08 | 29.5| ,0227
1967 | .70 | 155.1 | 3,941 L1777 35.90 | 17.0| .0412
1968 1.0 227.5 2.€2 1 L3717 39,16 | 15.61 0841
1969 1.0 |(>81.9) [35.19) 21.06 | 20.2| .0495
1970 (1.0 151,1 3.14 1 L3304 17.77 | 26.61 0375
1971 11.0 [{>63.2) “5.50 13,99 {24.9 ,0401
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Table 17. Larval abundance in the North Sea { - = no observations)
(Numbers x 10-9).,

Southernl) |Central North Sea Northawestern North Sead)
Tear Worth Sea Doggerz} Total’) |Buchan Orknsy-Shetland Total
1946 537 - - -
1947 596 - - -
1948 - - - -
1949 - - - -
1950 288 - - -
1951 255 - - 200 420 1 320
1952 - - - 890 100 990
1953 - - - |2 110 940 3 050 |
1954 - - - 870 700 1570 |
1955 | 99 - - 20%) 700 720 |
1956 56 - - - - -
1957 16 2%2 - 300 - -
1958 58 252 - 220 2 800 3 020
1959 11 97 - 300 860 1 160
1960 33 138 - 440 640 1 080
1961 44 . 86 - 380 4 940 5 320
1962 | >30 66 - 400 720 1120
1963 22 - - 440 580 1 020
1964 S 52 63%) 920 880 1 800
1965 13 275 490%) 70 2 220 2 290
1966 + 3 142%) 10 680 690
1967 26 0 275 + 440 440
1968 15-18 o] 28 0 162 162
1969 108 0 11 3 212 215
1970 126 o 273 0 273 273
1) ILarval abundance in Downs area in December-Januury.

2)

3)

4)

x)
+)

Abundance of larvae <11 mm in October on the Western and Southern
slopes of Dogger Bank (Zijlstra).

Abundance of larvae <10 mz in September~October in the central part
of the North Sea.

Abundance of larvae <10 mm in the Northwestern North Sea, apart from
the Southern area (Buchan), the Northern area (Orkney-Shetland)
and the total Northwestern North Sea (Saville)

£

Incomplete data.

Small numdbers,
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Table 18, Recruitment Indices to North Sea Stocks

Year Buchan Bank Douns
Class (1/10 2 cran | (hundreds per | (hundreds
per arrival) day fishery) per shot)

1951 42 77 , 218
1952 71 235 ‘ 109
1953 50 43 321
1954 73 ' 63 243
1955 i7 148 95
1956 | 194 373 ! 180
1957 | 42 20 ! 80
1958 22 126 : 366
1959 14 | 7 : 30
1960 170 * 256 180
1961 70 T4 168
1962 52 87 | 20
1963 180 259 ‘ 100
1964 51 2 27 68
1965 61 - 38 ; 1
1966 | 97 65 z 330
1967 | 114 70 55
1968 - - -
1569 1 - - -

Table 19. Year Qlass Size Compared ﬁiﬁh Spewning
Potential Parent Stock

4 VPA Spawnin
Year ! Kumber of Po%entia
Class § O=gromn Parent Stock
: x 10~ Eggs x 10~12

1947 5.26 633

1948 4.12 i 738

1949 6.58 ; 703

1950 = 6,46 P 670

1951 7.04 | 590

1952 8,95 ; 528
! 1953 7.68 ; 475 {
{1954 To61 : 452
;1955 4,86 437
L1956 21.08 412
¢ 1957 5.89 ; 380 1
L1958 7.66 i 314 f
i 1959 2,00 | 502 !
. 1960 . 16.67 E 432 i

1961 | 7.10 ? 422 |

1962 | 8.73 | 314 |
L1963 . 10,94 | 431 E
L 1964 574 | 478

1965 529 s 454

1966 7.63 | 554

1967 7.83 f 272
| 1968 557 | 200
i 1969 1377 J 130
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Table 21. Mean Weights (g) by Month and Age for Total North Sea

AGE IN WINTER RINGS

Month ; ]

0 1 2 3 4 5 6 7 S+
Jan. - 29 84 131 159 195 207 222 2%2
Feb, - 29 82 112 142 161 i77 181 202
Har. - 30 24 121 144 174 1385 210 222
Lpr. - 34 1106 134 157 77 1¢2 207 215
May ~ | 40 |112 | 146 169! 190! 205| 219 231
Jun, - AT 13147 175 197 218 233 247 258

Jul, 5 | 56 {184 | 216 | 242 | 264 284! 300 | 314
Aug. 7 | 64 |170 | 205 230 | 252 273| 291} 304
Sep. | 15 | 70 157 | 191! 216 | 242 | 264| 284! 303
Oct. | 22 | 75 157 | 185 | 212 | 234 255 272 289
Nove | 27 | 77 {144 | 166§ 194 { 215 232 248 | 260
Dec, | 28 | 78 {133 | 160 | 187 | 207 | 224| 239 253
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Table 23. Estimates of Relative Strengths of Latest Year Classes

1968 | 1969 | 1970

0.44 | 1,00 | 0.54%

ICES Young Herrine

Survey Feb/Mar. 0,38 | 1,00 | 1,31
Danish Youngz 0/gzrp. Autumn - 1,00 | 0.96
Herring 1/gzp. Spring | 0.38 | 1.00 | 1.37
Fishery 1/grp. Autumn | 0.45 | 1.00 -

2/grp. Spring | 0.48 | 1,00 -

= English coastal abundance underestimated compared
with 1968 and 1969,
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Table 24, Initial catch levels (1972) and percentage increase in catch and
o biomass 1972~75. :
Juvenile mortalities (1- ringers)
.0 .1 o2 .3 oA .5 .6 .7 .8
0 50 95 136 173 207 238 266 292
0 - 33 | =34 =34 -35 -35 -36 -36 =37 .
403 365 331 200 | 272 248 226 206 188
92 141 187 228 265 299 330 358 384
o1 298 161 100 65 43 28 16 8 1
206 275 246 221 198 177 158 142 127
175 224 276 311 348 282 413 441 467
21 241 159 110 79 56 39 27 16 8
234 207 183 162 143 125 110 95 83
250 300 545 386 423 457 488 516 542
s3 196 137 ) 71 51 35 23 13 5
180 157 137 118 102 87 74 62 51
318 368 413 454 491 525 556 584 610
41 160 114 82 59 41 27 16 6 -1
139 119 101 86. 71 58 47 37 27
380 430 475 516 553 587 618 646 671
: 51 131 9% 66 46 30 17 7 -1 -8
_ 107 90 75 61 48 37 27 18 ]
3 - 436 486 531 572 609 643 674 702 728
S W6 107 75 52 34 20 8 -1 -9 -15
- 83 67 54 42 31 21 12 4 -3
3 487 537 582 623 660 694 725 753 779
8 .7 87 60 40 23 11 0 -8 ~16 ~22
_& 63 50 38 27 17 8 0 -7 | <13
5 533 583 628 669 706 740 771 799 825
R 71 47 29 14 3 -7 =15 =21 =27
= 48" 34 25 15 6 -2 -0 -15 ~21
i 575 625 870 710 748 782 813 841 857
2 .9 58 36 20 7 -4 ~13 -20 -26 -32
H 26 25 15 6 2 | .-% -16 -2 -27
g 613 662 708 745 786 820 851 879 205
g 1.0 47 27 12 0 -10 -18 -25 ~31 ~36
e 26 16 7 -1 -9 -15 =21 =27 -32
E 647 | 697 | 742 | 783 | 821 | e55 | 885 | 914 | 939
< 1,1 28 20 6 -5 =15 -22 ~29 -34 =39
18 9 0 -7 -14 =20 ~26 -31 =35
_ 678" 728 773 314 852 886 917 945 970
1.2 30 13 0 ~10 -19 -26 -32 =37 =42
11 3 -5 -12 -19 -24 -7 =34 -38
707 757 €02 84 880 914 945 973 g39
1.3 23 8 -4 ~14 -22 -29 =35 =39 -44
S ~2 -10 -16 =22 ~28 -33 ~37 =41
732 782 828 869 906 940 971 999 | 1024
1.4 18 3 -8 ~18 -25 -32 -37 ~42 -46
1 -7\ =14 -20 -25 =31 =35 -39 =43
756 806 851 892 929 963 994 | 1022 | 1045
1.5 13 -1 ~12 -21 -28 ~34 ~40 -44 ~48
=3 -10 -17 =23 -28 ~33 =37 =41 =44

Upper figuve : Catch in 197 . {1000 tons)
Middle figure: Increase in catch in 1975 (%)

Lower figure : Increase in biomass as at the beginning of 1976

(% in weignt)
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Table 26a. Distributien ef Catches in the Shetland Area
in 1970 by Seotland, Norway, Iceland, Faroese
- and Sweden

Between 4°W- | :
West of ' East of Orkmey

West of Orkmey :
Month 4°w and Shetlend |7 and Shetland
Lprs - 340 g1l
Hay - 4 211 3 872
June 8 017 72 712 650
Jels | 14 565 5% 915 9 17T
iug. | 5 523 8 957 4 370
Sep. - 801 7 073
Oct, - 131 7 138
NQVO -— haad 6 431
Been hnd = . 332
Total| 28 105 147 067 é% 854

Table 26b. Percentage ige Compositioms (Ebrwegian and Seottish Data) in
Three Areas of Shetland Fishery im 4pril-dugust 1970 - 1971
YIRTER RIEGS
Yeaw Arez :
: 1 2 3 4 5 6 7 8 >8 n
West of 4°W | - 41,2 | 43.3] 4.3 3.5 6.0 0.6 1.0| 0.2 B4D
4% -West of )
1970} Orkney and - 54,5 | 31e2| 5.0] 1o1| 3.4| 07| 0.8| 07| 564
Shetland ,
Bast of .
Gr@e;" &Ed. el ?999 1595 23& 004 1,0 0@5 G.é- 005 2 017
Sketland
West of 4% | 0.2 14.6] 52,5 21.8| 3.0| 4.9| 1e1] 0.9 1.1 ABT
4°W-Yest of , -
1871 | Orkney snd - 12,1 52,7 | 19.4| 4.2 6.1| 3.6 1.8] = 1¢9
Shetland
Ezst of , . . .
Orkney and |10.4| 36,1 41.0 10,2 0.7 0.2} 08| 0.3} 0.3} 1 709
Shetland :

Tahle 26c,

Mean VS, Ko and L~l, Characters of Herring Ssmples

' from West Shetland, East Shetland and Minch Grounds

West Shetland

Eagst Shetland Minch
VS Ky | L=l Vs Ep | L=l V8 Ep | L1
56,53 { 14.14 { 15,11 56,51 | 14,19 14993 56;51 14,19 | 13,86
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Figure 1, The development in efficiency as measured by F/ope for drifters
and young herring trawls (F derived from VPA).
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005{— 005
0021— —002
I I | 1
1850 55 60 65 70
Figure 2.

The development in efficiency as measured by F/ecpe for Dutch
trawlers (F derived from VPA).
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Figure 4. Spawning potential of North Sea
herring stocks 1947 - 1969 in per
cent of spawning potential in 1948,
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R; from VPA
3 o y=0-393x
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Pigure 5. Regression of recruitment at 3 years of age estimated from VPA on estimates
from catch-effort data,.
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| ! 1 | ! l i
1 2 3 4 5 6 7 spawning potential, eggs x10-4

Figure 6. O=-group recruitment (derived from VPA) on spawning potential.
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Figure 7. Abundance of O-group herring along the East Anglian coast and the

abundance of low mean length I-group herring from the International
Young Herring Surveys plotted on Downs larval abundance.

I-group Abundance
x 1073
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o70
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Figure 8. Abundance of low mean length I-group herring plotted against
abundance of East Anglian O-group herring.
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Figure 9. Total catch 1evels in 1972 in thousands of tons
(full drawn lines) and percentage increase in total
catch from 1972 - 1975 %broken lines) at various
combinations of adult and juvenile fishing mortalities.
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APPENDIX I

Notes on the Virtual Population Analysis and the Cohort
Analysis

by

Hang Lassen

The Virtual Population Analysis (VPA) (Gulland, 1965) and the
Cohort Analysis (CA) (Pope, 1971) estimate for an exploited year class
the fishing mortality P; and the stock N; at age i, provided that the
natural mortality M and that the fishing mortality F, for the oldest
age group is known.

A brief review of the methods are given in this appendix together
with some recent evaluations of the errors inherrent in the methods,

Let the catch in numbers of a year class at age i be C;y3 then
according to Beverton and Holt (1957):

Fs
Ciy = N3 Fi-!-M(l‘eXP("Fi"M)) [1_7
Defining
T [
Vi = ezu Ci [2J
3:
and
DV
By = L37
N3
it follows that:
Ty + 1 _ (Ps + M) exp (-F3 - M) a7
Ei + 1 Ci Fi (luexp (‘—‘-‘Fi GM) )

If Cﬁa J=i, i+l, n, E;,.q and M are known, F; can be found from equation Zf4;7a

ghe ewton-Raphson iteration is a sufficien% and effective solution~ method
or this problem., Continuation of the analysis requires E; as defined

by éfi;7a It can be found using 472;7 and Zf3;7

Z,
. o= i
Vi =3 Bg =05 + V547 =C3 #+Mie ~Fyy
and by Afi;7 one finally gets
Fi
By = 1 (1-exp (-F; -M) ) + E;,q exp (-Fi = M)
3

The stock in number N; is then found by 473;7

Pope (1971) has developed & modification (the Cohort Analysis) of the
VPA based on the approximation

sinh F/2 ~ F
sinh (F4M)/2 P4+
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which, according to Pope, is usable up to values of M = .3 and F = 1,2,
He derived simple expressions for calculating the fishing mortality
coefficient Fs and stock size Njs

F; = 1n (W3/Wg,.5) <M

and
2 M
Ny = CieM/ + N3y ©

The advantage of using the VPA is that F in a fishery where Fy is
changing with time may be estimated for a given age group in 2 given
year without the use of effort data.

The main disadvantage is that unknown and often considerable errors
may be introduced due to uncertainties of M and F,.

Pope (1971) has discussed errors in Fy and N3 arisigg from incorrect
choice of F, and from sampling errors of Cij. Agger, Bo&tius and Lassen
(1972) have discussed errors in F; due to inaccurate guesses of M.

The results can be summarised as follows:

@ The relative errer from incorrect choice of Fj:

o (Fg) _ o(Wi) 1- exp (mﬁi)

where F: is the estimated value from CA and fg is the true
value both of fishing mortazlity.

b the relative-error from sampling errors in Cie
o(Ci) _ o(¥;)
Ci Fs
¢ the relative error from inaccuracy in M is found to bias

the Fi's with 25% provided M is known =~ 0.1 and F's = 0,7,
The effect is increasing for smaller F's,
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Pootnotes to Apendix IT

Submitted by Members of the Working Group.
From data submitted on STATLANT form 274.

Faroese catches reported to be 30 800 tons. Landings in Danish
ports 31 271 tons used in the table.

French landings at Boulogne-sur-Mer data submitted by A. Maucorps
were raised by 1.25 to include the total French catches.

Icelandic total catches, excluding Skagerrak, were 47 938 tous,
Of this, 5 600 tons were caught West of 4°W., The remaining

42 338 tons were distribubted according to landings in Danish
ports from Division IVa.W and IVb., The Skagerrak catch was taken
as the landings in Danish ports.

Swedish North Sea landings of herring for consumption, 6 880 tons,
distributed according to Swedish landings in Danish ports:

IVa.W 72%
IVb  28%

4 954 tons

1 926 tons

Swedish landings for consumption from the Skagerrak: 11 263 tons

Total Swedish landings for industrial purposes: 38 500 tons
according to Ackefors , were distributed as follows:

North Sea IVD 30 000 tons
Skagerrak 8 500 tons

English catches do not include coastal stocks,

Scottish data do not include catches from the Moray Firth.





