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Report of the ad hoc Study Group on Management Measures for the 
Small-Meshed Fishery in Division Ilia. 

1. Introduction. 

1.1. Partidpants. 

E. Bakken 
A. Corten (chairman) 
o. Hagstrom 
s. Iversen 
P.O.Johnson 
N.A. Nielsen (convenor) 
K. Popp Hadsen 
B. Sjostrand 
H. Sparholt 

1. 2. Terms of Reference. 

Norway 
Netherlands 
Sweden 
Norway 
United Kingdom (England) 
Denmark 
Denmark 
Sweden 
Denmark 

The three parties to the consultations on fishery regulations 
in the Skagerrak and Kattegat (EEC, Norway and Sweden) in Ja
nuary 1985 requested ICES to provide an early opinion on tech
nical regulatory measures for the sprat fishery in that area. 

Lack of detailed information prevented ACFM in dealing with this 
request at its meeting in Hay 19R5, and it was decided to call 
a meeting of an ad hoc Study Croup to consider this problem. 
'Lhe terms of ref-;re~ of this group were given in a letter 
of 10.7.85 from the General Secretary of ICES to the ICES delega
tes: 

1. to describe the small-meshed fishery 
-define the target species for sectors of the fleet; 
- assess fleet size by sector; 
-compile historic catches broken down by species, 

and in as short time-periods and small sub-divi
sions as possible; 

2. to review the biological basis of previously agreed 
management measures for the fishery in this area; 

3. to assess the biological implications of different 
management measures. 

The Study Group should meet at the Danish Institute for Fishe
ries and llarine Research, Charlottenlund, Copenhagen on 22-25 
October 1985, and report to the November meeting of ACFH. 
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1. 3. Background. 

The present problem concerning the catches of juvenile herring 
in Div. Ilia partly arises from recent changes in the ratio 
between the sprat and herring stocks in that area (and also 
in the North Sea). In the late 1970's, the bulk of the clupeoid 
catch taken by the small-meshed trawl fisheries consisted of 
sprat, and a JO% by-catch regulation in principle seemed a prac
ticable method of limiting the catch of juvenile herring. 

The situation changed in the early 1980's with the decline of 
the sprat stock, and the enormous increase in herring recruit
ment. Juvenile herring, of mixed origin (North Sea, Div. IIIa), 
gradually started making up the bulk of the catch taken by the 
small-meshed fishery. Strict enforcement of the 10 % by-catch 
regulation would in practice stop the entire small-meshed fishe
ry, which from a socio-economical point of view was unaccepta
ble. Consequently, enforcement of the 10 %by-catch regulation 
was relaxed, and catches of juvenile herring, particularly 0-
group, reached very high levels in the early 1980's. 

This increase in 0-group herring catch was noticed by ACFM, 
and concern was expressed about its possible consequences. De
spite the succesful recovery of herring stocks in the North 
Sea and Div. Ilia, it was considered necessary to retain the 
restrictions on the catch of juvenile herring, because these 
catches were expected to considerably reduce the recruitment 
to adult stocks both in the North Sea and in Div. Ilia itself. 

Because of the lack of enforcement of existing regulations, 
ACFl! in 1984 recommended a ban on fishing for herring and sprat 
with mesh sizes less than 32 mm in the whole of Div. Ilia from 
l July to 30 September (the main clupeoid season) for all vessel 
categories. 

The ACFH advice, however, was not followed by the three parties 
responsible for management of the fisheries in Div. Ilia, (Nor
way, Sweden and EEC). During their meeting in December 1984, 
they agreed on a sprat 7AC of 58000 tons for Div.IIIa, although 
it was not clear how this catch could be taken without violating 
the existing by-catch regulations. However, the sprat TAC for 
1985 \vas somewhat lower than the one agreed in former years, and 
this reduction in sprat TAC could be regarded as a new effort to 
reduce the catch of juvenile herring. 

Shortly after the three parties meeting in December 1984, EEC 
proposed a removal of the by-catch limitation for other species 
in the sprat fishery. By-catches of other species (in practice 
mainly juvenile herring) would form an integral part of the 
sprat quota, which then in fact became a mixed quota. However, 
no agreement was reached on this proposal, nor on any other re
vision of the regulatory measures previously agreed for this 
fishery. The parties agreed that consultations should be resumed 
later in the year, and that in the meantime ICES should be asked 
to provide advice on the merits and consequences of different 
regulations in the sprat fishery. 
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2. Description of the small-meshed fishery. 

2.1 The Danish small-meshed fishery in Division Ilia. 

The small-meshed fishery is defined as the trawl fishery using a 
mesh size below 32mm. 

The disposal of the catch in the small-meshed fishery is mainly 
for reduction to fish meal and -oil, and for mink-food. The 
catch is taken by a large number of relatively small vessels ba
sed in several ports. Reduction plants are situated in three 
ports along the Danish Skagerrak-Kattegat coast: Hirtshals, Ska
gen and Strandby. The latter is supplied with catches predomi
nantly taken in Division Ilia, while the plants in Hirtshals and 
Skagen also processes catches from the North Sea. 

In a number of smaller ports along the east coast of Jutland part 
of the landings are carried by truck directly to mink farms and 
t o p 1 an t s p r o d u c i n g m i nk a n d t r o ut f o o d , w h i 1 e t h e m a j o r p a r t 
of the landings goes to fish meal plants in ports along the west 
and north coast of Jutland. 

Three different types of fishery can be identified within the 
SQall-meshed fishery in Division Ilia: The fishery for sandeel, 
the fishery for clupeoids (sprat and herring), and the fishery 
for gadoids (Norway pout and blue-whiting). In general, the 
definition of the type of fishery does not imply that a certain 
sector of the fleet only participate in one fishery. However it 
is possible to characterize the vessels fishing for each of the 
three target species and in the following sections each fishery 
and the fleet are described in broad terms. 

2. 1. 1. The sandeel fishery 

The fleet fishing for sandeel uses trawls with a cod-end mesh 
size of 6-9mm. The use of a mesh size below 16mm is only allo
wed in the period 1st of March to 31st of July in the Kattegat 
and from 1st of March to 31st of October in the Skagerrak. 
Thus the fishing season is more extended in the Skagerrak, 
that area also being by far the most important. The sandeels 
are fished at water depth about 20-60 meter and the major part 
of the smaller vessels participate in the fishery in the 2 nd 
quarter. In years of high sandeel abundance larger vessels 
also join the fishery and the fishery continues in the 3 quar
ter. The by-catch of other species is very low and the fishery 
is governed by a 5% by-catch rule. 

2. 1. 2. The fishery for clupeoids (Sprat and herring) 

The small-meshed fishery uses a mesh size of 16mm. The peak 
season is the 3rd quarter and fishing areas cover the shallower 
parts of the Skagerrak and Kattegat. Figure 1 illustrates the 
waters less than 40 m in Div.IIIa. Existing catch records are 
based on ICES squares and they do not allow a breakdown of cat-
ches into smaller geographical areas. A large part of the 
catch is taken in a pair-trawl fishery and the catch is a mix
ture of sprat and herring. The proportion of sprat and her
ring varies with the recruitment to the stocks and in the most 
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recent years herring has been the major component in the cat
ches. Vessels of different size categories participate in this 
fishery. 

2. 1.3. The fishery for Norway pout and blue whiting. 

The Norway pout and blue whiting catches are taken with a 16mm 
mesh in the deeper areas of the Division Ilia (Skagerrak). 
Only relatively la~ge vessels are able to fish at these 
depths. The Norway pout are caught with bottom trawls in wa
ter depths between 100-150 m by vessels above 30-40 GRT. The 
blue whiting are fished in water depths of about 150 meters or 
more by vessels above 40-50 GRT. 

The by-catch in this fishery is regulated by a 10% by-catch 
rule. 

2. I. 4. Structure of the small-mesh trawler fleet in Division IIIa. 

The catch statistics for the industrial fisheries are not di
rectly related to the individual vesseltype, the landings are 
randomly sampled irrespective of vessel characteristics. It 
is therefore difficult to give precise information on catches 
by vessels category and time period. 

Attempts have been made to distribute total industrial catches 
on catch by vessel category and quarter using log-book informa
tion. The results are given in Table 2.1. Using the overall 
proportion of clupeoid catches (sprat and herring) to total 
catches the catches are scaled to show the clupeoid catch by 
vessel size and quarter, see ~able 2.2. The calculation is 
based on the assumption that the clupeoid fishery is equally 
important to all vessel categories, an assumption which is not 
fulfilled. However, the Study Group had no other alternative 
if an approximate table was to be constructed during the mee
ting. 

Gross Register Tonnage (GRT) has been used for the definition 
of vessel groups. Figure 2. 2 shows the approximate relation 
between GRT and length of the vessel. 

2. 2. Description of the Norwegian small-meshed fishery in Division 
IIIa. 

Two types of fisheries by small-meshed nets are conducted by 
Norwegian vessels in the Skagerrak. 

1. The sprat fishery (purse seine) 
2. The industrial trawl fishery 

2. 2.1. The sprat fishery. 

A fishery of sprat for canning purposes takes place in the 
fiords along the Norwegian coast in Div. IIIa • The eastern 
part particularly the Oslofjord, is most important for this 
fishery. 
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The sprat fishery usually takes place in January and July-De
ce~ber. The main period in the Oslofjord is August-October. 
These are also the months giving the highest bycatch of her
ring. 

All catches are taken by purse seines with a mesh size of 
about 17 mm, mostly by the use of artificial light. 

In the later years 20-25 vessels, mainly 50-70 ft and a few 40-
50 or 70-90 ft, have been engaged in the fishery. 

2.2.2. The industrial trawl fishery. 

A small-scale Norwegian trawl fishery for Norway pout, blue 
whiting and lesser silver smelt takes place in selected areas 
in the Skagerrak, mainly in the second half of the year. The 
main area is in the entrance of the Skagerrak as a part of the 
Egersund Bank fishery. In the deeper part of the Norwegian 
trench some small catches of argentines are taken. 

Rather few vessels participate in the trawl fishery, and in 
the latest years they have altogether only made about five 
trips per year. 

The mesh size is 20-22 mm (mainly 22 mm). There is no bycatch 
of herring in this fishery. 

2.3. Description of the Swedish small-meshed fishery in Div. Ilia. 

2. 3.1. The purse seine fishery for sprat. 

The purse seine fishery for sprat is mainly carried out i~ the 
archipelago of the Swedish west coast during September to 
March. The fleet consists of vessels less than 90 feet. The 
number of boats participating has decreased steadily since 
the 1960's and is now about 10. The demand for sprat to the 
canning industry has for several years been around 3000 tonnes. 
This quantity is allocated on a catch per boat per week basis. 

By-catches of herring in the purse seine fishery are normally 
limited and are included in the by-catch figures for all con
sumption fisheries for herring. (see Sect. 4). 

2.3.2. The Swedish trawl fishery in Div. Ilia with 16 mm mesh has 
sprat as its target species. It is conducted with boats in the 
range of 50-100 feet. Its importance can be demonstrated by 
the numbers of days fished, which in 1982-1984 varied bet-
ween 260-460 days per year. The catches are dominated by clu
peoids of which a part is sorted out for human consumption and 
the rest is used for reduction purposes. The total yearly 
catches (all species) in 1982-1984 were 1400-2400 tonnes (Ta-
ble 3.8). 
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3. Catch Statistics. 

3. 1. General. 

Total annual catches of the species landed mainly for non-human 
consumption outlets from Division Ilia fisheries are presented 
in Table 3.1. This covers the years 1974-84 and also provides 
a catch breakdown by countries where available. 

It is clear that Denmark has accounted for the major part of 
these landings for all species. 

Catches of Norway pout, sandeel and blue whiting show conside
rable year to year fluctuations, without any clearly defined 
trends, whereas sprat and herring show an inverse relationship 
over this period. Sprat predominated in the period 1974-81, 
followed by a rapid change to herring predominance in the years 
1982-84. This reflected parallel changes in the North Sea stocks 
of the two species over the same period, 

The change in balance between herring and sprat, and the relative 
importance of the different species contributions to the total 
industrial catch are more clearly shown in Table 3.2. Average 
catches by species are compared for the periods 1974-81 and 
1982-84 and the inverse shift between sprat and herring catches 
is clearly evident. The catch of Norway pout shows an increase 
between the two periods, whilst that of sandeels was much the 
same, but as noted above these fisheries have registered consi
derable annual fluctuations. Insufficient lnformatio~ is avai
lable to compare blue whiting catches. 

This table also emphasises the fact that herring have become the 
most important component of industrial landings in recent years. 

3 , 2 • C a t c h s t a t is t i c s by r, o u n t ry • 

Some more detailed statistics by time and area were made avai
lable to the meeting and these are presented by cnuntries below. 

3 • 2 • 1 , DE Nl1A RK. 

The long term importance of herring to the Danish industrial 
fishery in both the Skagerrak and the Kattegat is shown by Figu
re J,l, This presents a time series of catches covering the 
y ea r s 1 9 6 5 - 1 9 8 4 • I t c 1 ea r 1 y s h CHi' s t h a t p a r a 11 e 1 c h an g e s ha v e 
taken place in both areas, and that catches in the most recent 
years are now back to a level comparable with that in the years 
prior to 197'•· The very high catches recorded in 1 96R were boo
sted by a fishery for adult herring in the open Skagerrak area 
that year. 

Table 3.3 covering the years 1974-1984, provides a quarterly 
breakdown of total industrial landings for the Kattegat and 
the Skagerrak, together with the herring component of these 
catches. The available data did not allow a more disagregated 
analysis of catch by area. 
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The increased importance of herring to the total industrial 
catch in the most recent years is shown for both areas. The 
quarterly breakdown indicates that on average the peak herring 
catch has been taken during the third quarter although in a num
ber of years there have been exceptions to this, particularly in 
the Kattegat fishery. 

Age composition of the Danish industrial herring catch. 

Table 3.4 provides a breakdown by age groups and quarters of the 
contributions by number and weight of herring to the Danish 
catch in tlte yc!ars 1982-84, 

It can be seen that the exploitation pattern is very similar in 
each area. The fishery exploits mainly 0-group fish in the last 
half of each year, commencing in the third quarter, and follows c h e s e t h r o u g h t o 1 - g r o u p i n t h e f i r s t q u a r t e r of t h e f o 11 ow i n g 
year. 

On an annual basis the contribution of 0-group fish by number to 
the catch is around 70-75 %, but in terms of weight they contri
bute about the same as 1-groups, namely 40-45%. The representa
tion of older age groups is relatively low, around 10 % by 

\\Te i::;ht, 

1.2.2. NORHAY. 

Catch statistics covering landings in the Norwegian Skagerrak 
coast fishery undertaken by small-meshed purse seines are pre
sented in Table 3.5. These are broken down by quarters for the 
years 1981-84, together with the herring by-catches. It is an 
entirely human consumption fishery for the canning industry and 
quality requirements govern the times of fishing and amount of 
herring by-catch allowed. The main fishery usually takes place 
in July-December with a small amount Jn January. In the main 
fishing area,the Oslofjord, August-October are the most impor
tant months, and these also give the highest by-catches of juve
nile herring. The annual percentages ranged between 15-20 %, and 
although relatively high, in absolute terms the amount of juve
nile herring involved is only a few hundred tonnes per year. 

An approximate breakdown of the herring age composition by 
weight is provided in Table 3.6. These were indirectly estima
ted from data provided by sales slip categories (number per 
kg.), a general weight/length relationship, and a length-age 
key. It is evident that 0-group constitute the major part of the 
herring by-catch, amounting to 89 % by weight when averaged over 
the 4-year period. 

Norwegian industrial trawl fishery in the Skagerrak. 

Catch statistics are presented in Table 3.7. This is a very 
small-scale fishery exploiting mainly blue whiting and Norway 
pout in deeper water. There is no herring by-catch involved. 
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3. 2. 3. STiTEDEN. 

Catch statistics from logbooks covering the small-mesh trawl 
fishery for clupeoids are shown in Table 3.8. Quarterly and 
annual catches are presented for the years 1982-84 in the Kat
tegat and Skagerrak. The catches involve a mixture of sprat 
and herring but insufficient data is available to estimate the 
herring component. The catches are used for both human consump
tion and industrial outlets. This fishery is distinct from the 
main sprat fishery undertaken in the coastal fjords using small 
mesh purse-seines, and here the catches are taken mainly for 
human consumption. 

4. Racial Composition of the Herring in Division Ilia. 

4.1. Introductory Remarks. 

Herring caught in the Skagerrak and the Kattegat consist of 
c o mp o ne n t s of d i f f e r en t o r i g i n ~v h i c h may be d i vi de d i n t o t h r e e 
main groups: 

Autumn spawners from the North Sea 
Spring spawners from Div. IIIa itself 
Spring spawners from the western Baltic. 

In very general terms it may be stated that II-group and older 
herring belong to the spring spawning components while the imma
ture herring is a mixture of autumn and spring spawners. In 
any attempt of assessing the effects of fishing for immature 
herring the proportion of the catch belonging to either component 
is a necessary information. The North Sea autumn spawned progeny 
drifting into Div. IIIa is a fraction of the total potential 
recruitment to the North Sea stocks. In case of the local spring 
spawners it is reasonable to assume that all immatures are con
fined within Division Ilia while offspring from the western 
Baltic gradually moves into Div. IIIa with increasing age and/ 
or length. 

In late January 1983 an ICES Workshop on Stock Components in 
Div. Ilia looked into the possibilities of making a split bet
ween the main components in samples from the commercial landings 
and in research vessel hauls. It concluded that an analysis 
of length components present in a given length distribution 
was a feasible method in dividing autumn spawners from spring 
spawners using vertebral counts as check. The basic assumption 
for this method is - of course - that the autumn spawned compo
nents being several months older than the spring spawned compo
nents of the same age group reach a proportionally larger size. 
Unfortunately there is, at present, no method by which the two 
spring-spawning groups (i.e. Div.IIIa and Western Baltic) can be 
separated. It is a well known feature that especially young 
herring segregate according to length and depth, i.e. that 
t h e b i g g er s p e c :1 u ·~ : : s ' , i :1 c •,", 1 : r , >t, e 11 t r.1 o v e -~ n t o ll e e p e r H a t e r 
earlier than the smaller specimens. As the different fisheries 
exploit herring at different depths it is necessary to apply 
any method of racial identification to rather well-define,d fi
sheries. In the present context this was done by 1) Danish 
industrial by-catches of juvenile herring mainly in shallow 
areas, 2) Swedish landings of herring for human consumptions 
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caught in medium to deep water and 3) Research vessel surveys. 
The latter (Young Fish Surveys in February and acoustic surveys 
in August/September) are important both to assessments and in 
making prognoses. They have their limitations, however, as to 
giving a fully representative picture of the stock composition 
because the more shallow areas are less efficiently covered, i.e. 
the surveys tend to underestimate the smaller components of 
the !-group and the entire 0-group. 

4.2. Herring bycatch in the Danish industrial fisheries. 

From the material collected in 1979-82 and presented at the 
above-mentioned Work Shop, it appeared that autumn and spring 
spawned components could readily be separated on length crite
ria. Even while the said Work Shop was in sessio~ new samples 
from the northern Kattegat negated the conclusions reached at 
the Work Shop meeting. A new component of length less than the 
local springspawners had vertebral counts (VS) that could either 
be interpreted as being pure North Sea autumn spawners (Medium 
VS) or a mixture between Skagerrak fiord spring spawners (high 
VS) and local Kattegat spring spawners (low VS). 

For this reason all Danish monthly length compositions from 
samples of industrial landings in Div. Ilia 1982 from to medio 
1985 were re-analysed by l!r. K.P. Andersen by the following me
thod described in annex I. 

The results are shown graphically in Figures 4.1-4.3 for year
classes commencing as 0-groups in 1982-1984. For each month the 
two or three length components found by the analysis are shown 
by squares the size of which indicates the percentage in num
bers. To components where vertebral counts are available and may 
be indicative of the origi~ a small arrow pointing upwards shows 
a VS)56.2, an arrow pointing sideways indicates a VS between 56.0 
and 56.2 and downwards pointing arrows indicate VS<56, i.e. pure 
local spring spawners. 

The figures indicate three main features: 

(i) The autumn-spawned component play an insignicant role 
as I-group in the second half year. 

(ii) 2-group herring consist almost exclusively of spring 
spawners. 

(iii) Fish with medium VS-values appear to be of increasing 
importance as 0 and I-group in winter. 

This does not necessarily mean that the autumn-spawned compo
nent has left Div. IIIa as !-group in autumn. As indicated by 
the Swedish results shown below1 it is more probably the effect 
of an emigration with increased length into deeper water and 
thereby out of reach of the industrial fishery. An estimate of 
the actual composition of components expressed in numbers caught 
could, unfortunately, not be undertaken during the short meeting 
of the Study Group. 
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4.3 Separation of Swedish catches of 1-group and 2-group her
ring in Div.IIIa. 

The separated catches include all catches of 1-group and 2-group 
herring in the trawl fisheries with 32mm and 16mm as well as 
catches in the purse seine fishery for sprat and herring. The 
vast majority of the 1-group herring is caught in the pelagic 
trawlfishery with 32mm mesh size (see section 2.3). The 0-group 
herring catches are limited and not further analysed. 

The catches have been separated by the same method as used in 
the IYFS estimate of spring and autumn spawned components (ICES 
C.H.1983/Assess:5). The separation of the 1-group herring gave 
two groups of components: one with low mean length and VS counts 
below 56.20 and one with higher mean length and VS of 56.30 or 
more. It has been possible to follow the components throughout 
the year and also in 2-groups in the first quarter. 

The result of the separation of 1-group and 2-group herring for 
the period 1980-1984 is given in Table 4. Incomplete sampling of 
the Skagerrak catches in 1980 prevented an analysis in that area. 

4.4 Separation of juvenile herring caught during research vessel 
surveys into stock components. 

The indices of 1-group herring from the Young Fish Surveys in 
Div.IIIa have been separated in spring and autumn spawned compo
nents respectively for the years 1980-1985. The results of the 
separation are reported in ICES Doe. C.H.1985/Assess:12. and the 
following text table is taken from that report. 

Year Index Index Index 
Total Spring Spawned Autumn S pawned 

198 5 i'. 9 94 3947~' 40lf7~' 
1984 6.035 27 93 3242 
1983 5. 419 15 22 38 97 
1982 2. 560 1408 1152 
1981 3. 24 6 996 22 80 
1980 2. 311 1607 704 

* Preliminary index. 

The proportion of the autumn spawned component has varied bet
ween 0.3 in 1980 and 0. 72 in 1983 and proportion has for the most 
recent years been about 0.5. 

In the 1985 report of the Herring Assessment Horking Group, the 
appearance of a third component was discussed This component 
showed a low mean length 10-12 cm in the first quarter and high 
numbers of vertebrae, 56.2-56.6 and it appeared both in the 1985 
IYFS and in the Danish catches in the northwestern part of the 
Kattegat from 1983 onwards. 
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During the acoustic survey in Div.IIIa carried out in August
September 1985, the same age group taken during the February IYFS 
was sampled again. At present only samples from the Kattegat 
and the Skagerrak east of Hirtshals have been analysed. The 
result of the split is given in the text table below. 

Split of 1-group herring August-September 

He an length He an vs Proportion 
cm 

Skagerrak 16. 9 6 55. 85 • 31 
2 2. 51 56. 40 • 69 

Kattegat 20. 80 56. 2 8 1.0 

In the Skagerrak the split gave two components that could be 
identified as being spring and autumn spawned respectively. In 
the Kattegat it was not possible to identify more than one compo
nent with an intermediate mean length 20,8 cm and a vertebrae 
count of 56.28. This component has similar characteristics as 
the third component in 1984 and in the first quarter of 1985. The 
origin of this component is still not known. 

The 2-group and older herring in August-September have vertebral 
counts below 56.00 and are thus classified as spring spawners. 

5, The biological consequences of catching juvenile herring. 

The basis for biological advice concerning the exploitation of 
juvenile herring is based on two separate issues: 

1. Rebuilding Spawning Stocks. 

2. Yield per recruit considerations. 

5. 1 Rebuilding spawning stock. 

Concommitant with the decline in the North Sea herring stocks in 
the 1970~s, a reduced recruitment was observed and an empiric 
stock-recruitment relationship was identified. During the 1970~s 
when the biomass of North Sea herring was low, the objective of 
the management advice was to rebuild the spawning stock as quic
kly as possible. Reduction in the juvenile fishery was advi-
sed in order to maximize the recruitment to the spawning stock. 
The management measures taken involve a 10% by-catch rule in the 
small-meshed trawl fishery. 

Since 1980, the recruitment to North Sea stoclcs and also to stocks 
i n D i v i s i o n I I I a h as b e en v e ry h i g h • I n 1 9 8 5, t he 1 - g r o up i n d ex 
of herring in both the North Sea and Division IIIa are the hig
hest on record. The high recruitment since 1980 in years of mo
derate spawning stock sizes has reduced the urgency of rebuilding 
spawning stock size in the North Sea. 
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5.2 Yield per recruit considerations. 

Calculations of yield per recruit for various exploitation pat
terns, especially different exploitation levels on the juvenile 
herring, form the basis for a recommendation allowing only limited 
fishing on juvenile herring. 

ACFH stated in the Hay 1985 report (p.11) that " ••• the yield 
per recruit studies showed that the potential yield and spawning 
stock size from a year class are highest if the 0- and 1-ringed 
herring are not fished". Attempts have been made to quantify 
the gain in yield obtained by closing the fishery on juvenile her
ring. The gain is heavily dependent on the ll on juveniles and 
estimates must be based on a series of assumptions. The Herring 
Assessment Harking Group (C,H. 1984/Assess:12) carried out a 
preliminary analysis of the stomach sampling data from the North 
Sea and gave preliminary estimates of natural mortality. On this 
basis the working group calculated that for each ton of 0-group 
herring caught, the catch of adult (2-group and older) herring 
would be 4 tonnes lower compared with a zero catch of 0-group. 

In order to evaluate the yield from a fish stock exploited by 
several types of fleets, say a 16mm fishery on juveniles and a 
32mm on adult herring, the exploitation pattern of each of the 
fleets should be estimated and the yield from the stock calcula
ted for various levels of fishing mortality for each of the fi
shing fleets. 

The 16mm fleet exploits mainly 0 and 1-groups whereas the 32mm 
fleet exploits the 1-group and older. The exploitation pattern 
by fleet is not available at present and a full analysis of the 
effect on total yield is not possible at present. 

The calculations presented in the 1984 Herring Harking Group Re
port (C.H.1984/Assess:12) and in the ACFN report (Hay 1985) both 
consider exploitation of age groups1 i.e. 0-group versus adult her
ring) and must therefore be considered as an approximation to 
the effects of fishing juvenile herring using small-meshed trawls. 

As stated above, the applied estimate of natural mortality has 
strong impact of the estimated yield from the stock when cat
ching juvenile herring. In the most recent years,new estimates 
from multispecies approaches have become available. 

In Annex II, the effect of using alternative estimates of H is 
considered. Comparing the estimate used by the Herring Working 
Group 1984 and ACFN 1985 respectively with estimates derived from 
improvement of the multispecies model, the effect of catching 
juvenile herring is drastically changed. 

The Study Group was not able to evaluate the basis for the new 
estimate of natural mortality and concluded that no precise esti
mate of the effect of catching juvenile herring could be given. 

The Study Group agreed in view of the uncertainty that possible 
changes in both the biological basis for management policy as 
well as the policy itself have to be made gradually. 

Based on the values of natural mortality presently considered likely, 
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the fishery on juvenile herring leads to a disproportionate loss 
in the adult herring fishery, but quantitative effects are diffi
cult to give at present. 

Further studies have to be carried out in respect to multispecies 
models and predation mortality. Furthe~ it is important to 
investigate whether predation estimates from the North Sea can 
be applied in the Division Ilia. 

6. Review of previously agreed Management Measures 

6. 1 Background 

The Danish industrial fisheries in Division Ilia have a long 
standing story. Up to the seventies, young herring with varying 
bycatch of sprat was the main target of the small-meshed fishe
ries (14mm meshes). The decline of the North Sea herring stocks 
in the early seventies was concomitant with an increase in the 
sprat population,and sprat took the place of the declining imma
ture herring from the North Sea as the target species of the 
small-meshed fisheries. 

In order to protect and hopefully initiate a recovery of recruit
ment to the North Sea herring stocks, strict regulations were 
imposed upon the herring fisheries not only in the North Sea but 
also in Division Ilia. The present problems derive from the fact 
that since 1980 a substantial increase in recruitment to the 
North Sea autumn spawned herring has occurred at the same time as 
a decline in the sprat stock in Division Ilia. The consequent 
increase in the influx of North Sea 0-group herring into Division 
Ilia has thus reversed the situation to that prior to the seven
ties and made the measures introduced during that decade prohibi
tive to small-meshed fisheries on clupeoids. In the sections 
below, the four main restrictive measures recommended and agreed 
upon, are briefly commented on, especially with reference to the 
present situation in Division Ilia. 

6.2 By-catch limits 

That by-catch of herring when fishing for sprat with a minimum 
mesh size of 16mm must not exceed 10% of the individual landing, 
was one of the first measures to be introduced. With the present 
ratio between sprat and herring 1 the 10% by-catch limit is mea
ningless unless the aim is to bring the industrial fishery to a 
complete stop. To increase the limit is not a feasible way ei
ther. If it is set too high, it will give no protection for young 
herring. If set too low,it will stop the fishery altogether and 
probably not be enforcable. To set a maximum percentage at a 
reasonable level will .demand prognoses of future sprat-herring 
ratios which cannot be made. For these reasons,a by-catch limit 
is not a usable tool for a gradual reduction of juvenile herring 
catches. Last - but not least - by-catch limits are far more 
difficult to control in an area as Division Ilia where the fishe
ry is carried out by many small vessels landing in many small 
ports as compared to the North Sea. 
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6.3 Ban on directed herring fishery for industrial purposes. 

There is no strict biological ground for a ban on fishing her
ring for industrial purposes. This measure was introduced to 
reduce the total catch of herring at a time when TAC's were not 
effective. 

This measure is economically not very logical at a time when hu
man consumption markets apparently are saturated and prices are 
low. The most likely result of such a ban is that only the large 
herring are landed and the non-marketable size categories are 
discarded. Apart from being an economic waste, discards at sea 
introduce a serious uncertainty about the actual catches. It 
should be noted that such a ban is not adopted by one of the 
three parties engaged in Div.IIIa fisheries. It should also be 
noted that the suspension of the ban will not benefit the small
meshed fisheries directly as long as other measures like minimum 
mesh size, minimum landing size and by-catch limits are in force. 

6.4 Minimum legal landing size. 

The introduction of 18 cm as minimum legal landing size in Divi
sion IIIa has not proved very successful. Rigorous enforcement 
is very difficult and could lead - if practicable - to discarding 
of unrecorded quantities, especially when abundance of juvenile 
herring is high. To the small-meshed clupeoid fisheries,the 
enforcement of a minimum legal landing size equals a total ban at 
present. 

6.5 Minimum legal mesh size. 

The presently agreed 32mm minimum mesh size to be used in directed 
herring fisheries with trawls, appears from Swedish trials to 
be the largest mesh size that can be applied generally. In pela
gic trawls, larger mesh sizes seem to create serious meshing 
problems, while larger meshes are actually in use in bottomtraw
ling for herring in the southern Kattegat. 

The 32mm mesh cannot be used in fishing for sprat and it appears 
to reduce the by-catch (catch) of 0-group herring so effectively 
that in major parts of the Division IIIa it almost equals a ban 
on fisheries with these targets. 

Mesh-size regulations have an advantage on the other measures 
mentioned, in that it is the most easily enforced, apart from 
total bans. It can be controlled at sea as well as on shore 
and especially so, if a vessel were only allowed to carry gear 
in accordance with one particular mesh regulation on a particular 
voyage. 

7. Alternative Management Measures. 

7. l.As mentioned in previous sections, the problem for the small-me
shed industrial fisheries is the spectacular increase in the 
recruitment to some herring stocks particular in the North Sea. 
Thus the ra~o between young herring (0- and I-groups) and sprat 
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has been reversed over a few years and regulations introduced 
when sprat was the dominant species would effectively put a stop 
to these fisheries if strictly enforced. 

ACFll (Hay 1985) advised a policy of gradually reducing catches of 
juvenile herring in the small-meshed trawl fishery. Regulatory 
measures should be introduced which would enable such a gradual 
reduction of juvenile herring catches. As discussed in section 
6, the regulatory measures presently in force are not adequate 
to achieve this policy of gradual reduction. In the following 
paragraphs, three new measures will be considered which hitherto 
have not been applied or agreed in Div. IIIa. 

7. 2. Closed areas. 

In this paragraph, the possibility of closing certain areas within 
Div. IIIa for a certain part of the year is considered. 

Introduction of closed areas as boxes has been applied in seve
ral cases in order to protect juvenile fish. Examples are the 
Norway pout box in the northeastern North Sea, the sprat box 
along the west coast of Denmark and the mackerel box around Lands 
End. In case of Division IIIa, however, it is not possible on the 
basis of the available catch statistics to define smaller areas 
or periods that contain a relative high proportion of juvenile 
herring, and a low proportion of sprat. It has to be assumed 
that the distributions of sprat and juvenile herring nearly comp
letely overlap in time and space, and that it is not possible to 
direct the trawl fishery for small clupeoids specifically towards 
sprat. 

A closed area would have to virtually include the whole of Div. 
IIIa and extend at least during the 3rd quarter, and preferably 
also the 4th. Some sectors of the industry would be severely 
disrupted, as they have no possibilities to fish outside Div.IIIa. 

Because of the difficulties in defining smaller areas as poten
tial boxes and especially of evaluating their effect, the Study 
Group did not find basis for further consideration of this possi
bility. 

7.3. TAC on Immature Herring. 

The existence of a 10 % by-catch regulation and a 32 mm minimum 
mesh size de facto turns Div. IIIa into a closed area for small
meshed trawl fisheries on clupoids. A derogation necessitated 
by e.g. socio-economic reasons could be in the form of a special 
TAC for immature herring. A serious difficulty in this connection 
is the control of landings and the hecessity of an elaborate 
sampling scheme considering the large number of boats and small 
landing places along the coasts of Div. IIIa. 

Another problem in setting a TAC specifically for juvenile her
ring is that no prediction can be made of the biological effect 
of such a TAC. The strength of the incoming herring year-class 
is unknown, and it is not possible to state the fishing mortali
ty which will be gener~ted by a certain catch of juvenile herring. 
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7. 4. Combined TAC for clupeoids taken by the small-meshed trawl fi
shery. 

A more feasible approach - which indeed has been tried by EEC 
in 1985 - is the combination of a licensing system and a combi
ned TAC for clupeoids caught with small-meshed trawls.When a 
licensed vessel lands her catch, the total landing is counted 
against the quota irrespective of the species composition. 
This makes a sampling system for enforcement purposes super
fluous and the quotacontrol can be moved from the many boats to 
the few buyers of industrial fish. 

If the licensed vessel changes to other fisheries, e. g. blue whiting 
and Norway pout, it must report the landings in advance to the 
fishing control officers in order to avoid that they are counted 
against the clupeoid quota. 

Small-meshed fisheries directed at other species do not require a 
special licence, and their catches are regulated by the existing 
by-catch rule. The experience in Denmark in 1985 has shown that 
it is feasible in practise to record catches taken by these 
fisheries separately, and to stop these fisheries from engaging 
in the fishery for clupeoids. 

The blue whiting/Norway pout fishery is difficult to define 
by the gear used as is the case in most trawl fisheries. It is, 
however, controlled by by-catch percentages both for Annex V 
species and for herring. 

In case of the sandeel fisher~ there should be no special pro
blems. The fishery is well defined by the use of very small 
meshes and subject to a 5 % maximum by-catch rule. The small 
mesh size also makes the gear less suitable for capture of other 
species. 

Fig. 7.1 shows the 1985 regulation in Division IIIa. 

In fixing a combined TAC for small-meshed clupoid fisheries, 
it should be kept in mind that the extreme consequences to the 
herring fisheries is the - perhaps less likely -situation where 
the landings consist of lOO% herring. As to the biological con
sequences of any level of fishing young herring,reference is 
made to section 5, while the possible magnitudes of derogations 
may be deducted from Tables 2. l and 2.2. 



- 1 7 -

8. Conclusions. 

Catches of juvenile herring in Div. Ilia probably result in a 
reduction of adult catches in the North Sea and Div. Ilia. If the 
rnana;·~cr.·.--J,'· n:<ective :'.s to ma:dmise the total catch of herring in 
these various areas, the catches of juvenile herring should be 
restricted as far as possible, ideally to zero. 

From a management point of view, there may be some reasons for 
allowing a certain amount of juvenile herring to be taken by the 
small-meshed fishery and accepting the subsequent reduction in the 
catch of adult herring. One reason is that without taking some 
juvenile herring, it is impossible to exploit the sprat resource 
in the area. Another reason is that a sudden ban on catches of 
juvenile herring would create socio-economic problems for cer
tain sectors of the fleet. 

Under present circumstances, the first reason is not valid. Becau
se juvenile herring make up about 80 % of the small-mesh clupeoid 
catch, the reduction in catch of adult herring is likely to be 
greater than the combined catch of sprat and juvenile herring. The 
maximum catch of clupeoids would therefore be obtained after a 
complete closure of the small-meshed fishery for these species. 
This leaves the socio-economic argument as the only justifica
tion for taking a certain amount of juvenile herring. 

It should be stressed that from a biological point of view, it is 
impossible to advise on the quantity of juvenile herring that 
has to be set aside for this purpose. Until now, the policy advi
Sed by ACFM has been to maximise the total catch of herring, and 
consequently to minimise the catch of juvenile herring. The regu
latory measures currently in force (32 mm minimum mesh size, 18 cm 
minimum landing size, ban on fishing herring for reduction purpo
ses, and 10 % by-catch limitation) are all based on the policy to 
protect juvenile herring. 

If for socio-economic reasons, it is necessary to allow some quan
tity of juvenile herring to be taken by a certain sector of the 
industry, the decision on this amount will be a purely political 
one. The consequences of taking a certain amount of juvenile her
ring have been discussed in this report, and it is up to the mana
gement authorities to decide what loss in the adult herring fishe
ries they are willing to accept in order to solve socio-economic 
problems in certain sectors of the small-meshed trawl fishery. 
If the existing management policy is maintained, that is to aim 
for a maximum catch of adult herring, steps should be taken to 
gradually reduce the amount of juvenile herring that is taken 
by the small-meshed fisheries. 

The assessment of the negative effects of catches of 0-group her
ring is critically dependent upon estimates of natural mortality, 
both in juvenile and adult herring. The estimates presently avai
lable were derived from the international stomach sampling pro
gramme in the North Sea, and it has been assumed that these esti
mates also apply to Div. Ilia. For a more precise estimate of 
natural mortality in Div. Ilia, however, it will be necessary 
to collect specific information on consumption of herring by va-
rious predators in this area. · 

In Div. Ilia, a maximum by-catch rule is not the best method to 
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reduce catches of juvenile herring. The fishermen cannot direct 
their fishing activities specifically towards sprat, and the by
catch percentage will be governed entirely by the ratio between 
herring and sprat in the area. If the by-catch percentage is set 
too high, there is little restriction on the catch of juvenile 
herring. If it is set too low, the fishery has to be stopped comp
letely. A maximum by-catch percentage therefore cannot be used to 
gradually reduce the catch of juvenile herring. 

Other methods were considered by the Study Group, including a clo
sed area for small-meshed fisheries, and a mixed clupeoid quota 
for the small-meshed fisheries. 

If a closed area regulation is to be effective, it would have to 
encompass all the shallow waters of Div. IIIa. There are no biolo
gical data available to delimit smaller areas for closures; besi
des, enforcement of restricted closed areas would be extremely dif
ficult and costly. The closure would have to apply at least to the 
3rd quarter of the year, the season which is also the main fishing 
period for sprat. Adoption of this method would therefore create 
considerable disruption of the industry, particularly among the 
smaller boats that cannot fish outside Div. IIIa. 

The last method involves setting a mixed clupeoid quota for the 
small-meshed trawl fishery. This method has the potential advanta
ge of allocating the quota specifically to that sector of the 
industry that has no alternative employment. It also sets a cei
ling on the maximum amount of juvenile herring that can be taken, 
and it offers the possibility of a gradual reduction of this 
catch, for instance by a certain percentage each year. A disadvan
tage of the method is that all attempts to direct the fishery to
wards sprat are abandoned. Under present circumstances, the catch 
taken under a mixed quota will consist of about 80 % of juvenile 
herring. The size of the mixed quota will therefore be determined 
mainly by the need to preserve juvenile herring, and not by the 
availability of sprat. 

The first trials with a mixed clupeoid quota in Denmark in 1985 have 
shown that methods can be designed to exclude catches of other spe
cies, taken by small-meshed trawl, from the mixed clupeoid quota. 

If directed sprat fisheries, such as the purse seine fishery, are 
also included in this mixed quota, the problem arises that these 
fisheries will be unnecessarily restricted by the gradual reduc
tion of the mixed quota. It would be advisable, therefore, to 
maintain,in addition to the mixed clupeoid quota, a quota for di
rected sprat catches, governed by an appropriate by-catch percen
tage. The size of this sprat quota would depend on the abundance 
of sprat in this area. 
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ANNEX I. 

As the length distributions are supposed to be the result of a mixing 
of two or three normal distributions, the length frequencies fr(l) can 
be expressed approximately in this way: 

fr(l)= 
(N1*exp(-(l-ml)**2/2/sl**2)/sqrt(2*pi)/sl + 
N2*exp(-(l-m2)**2/2s2**2)/sqrt(2*pi)/s2+ (1) 
N3*exp(-(l-m3)**2/2/s3**2)/sqrt(2*pi)/s3))*de1ta-l 
+ep si Ion (1) 

where Ni is the number, mi the mean length, and si the standard de
viation of the i's distribution,respectively. Delta-1 is the length 
of the grouping interval and the epsilons are random components. If 
the samples are random samples from a distribution composed of two 
(three) normal distributions, the epsilons are approximately indepen
dently normally distributed with mean zero and variances equal to 
fr (1). 

The N's, m's, and s's can therefore be taken as regression coeffi
cients in the non-linear regression (1), and estimated by least squa
res. The standard methods for solving non-linear regressions also 
give an appoximate covariance matrix for the regression coefficients 
and the residual variance. As the least square method only demands 
relative variances of the observations fr(l), and the residual va
riance is an estimate of the proportionality factor, it can be used 
for a rough test of the validity of the model. 

ANNEX I I 

In order to evaluate the importance of a reliable estimate of natural 
mortality, the effect of catching juvenile herring has been calculated 
for three different levels of natural mortality. 

Three different arrays of natural mortality were used: 

age 

A 
B 
c 

0 

1.0 
1.0 
1. 4 

0.45 
0.8 
1.0 

2 

o. 3 0 
o. 1 
o. 6 

3 

o. 25 
o. 1 
o. 2 

4 

o. 1 
o. 1 
o. 2 

5 

o. 1 
o. 1 
o. 2 

6 

o. 1 
o. 1 
0.2 

7 

0. 1 
o. 1 
o. 2 

8 

o. 1 
0. 1 
o. 2 

9+ 

o. 1 
o. 1 
o. 2 

where A is from the Multispecies WC (C.M.1984/Assess:20), B is that 
used by the Herring WG in 1984, and C is (for age group 0, 1 and 2) 
the array from a revised version of the MSVPA computer programme, 
which will be presented at the MSVPA WG meeting in November 1985. 
The most important improvement from the former programme is the 
incorporation of prey weight at age as actually found in the stomachs 
of the predators instead of the mean weight in the sea. For age group 
3 and olde~M=0.2 were chosen. 



- 20 -

Within the range of estimates which presently seems likely, option 
C represents the high values. 

In order to assess the biological effect of fishing juvenile herring, 
yield per recruit simulations were done using the following assump
tions: 

I. Weight at age: 9g, 50g, 126g, 176g, 211g, 243g, 251g, 267g, 
27lg, and 271 g for the age groups 0 to 9+ which is equal' to 
that used by the Herring WG in 1984. 

2. Fishing mortality on 0 and 1-groups set at half the value of F in 
the older age groups. 

3. F0.1 was used as fishing mortality level and steady state 
situations were assumed. 

Results 

Using natural mortalities from option A, a catch of 0-group of 1 tonne 
would reduce the catch of 1-group and older with 4.7 tonnes. Using 
natural mortalities from option B1 a catch of 0-group of 1 tonne would 
reduce the catch of 1-group and older with 3. 9 tonnes. With the C 
array, a catch of 0-group of 1 tonne would give a loss of 1.1 tonnes 
of 1-group and older. 

With respect to the fishery of 1-group herring,a catch of 1 tonne 1-
group under assumption A would reduce the catch of 2-group and older 
with 0.7 tonnes. Under assumption B with 1.8 tonnes and under assump
tion C with 0.4 tonnes. 
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Table 2.1 Total Danish industrial catch from Div.IIIA 1984 (Tonnes). 

Quarter I 

GRT : 3 4 : TOTAL 
---------+----------------------------~--------

5-19. 99: 7894 9210 24027 7554: 48685 
I I 
I I 

20-29.99: 819 1454 2887 1376: 6536 
I I 

30-39.99: 5835 5311 22313 6520: 39979 
I I 

40- : 11535 24043 65135 39323: 140036 
---------~----------------------------~--------1 I 

total I 26083 40018 114362 54773 I 235236 
I I 

Table 2.2 Total Danish industrial catch of Herring and Sprat 1984 
from Div. IIIA (Tonnes). 

Tentative breakdown by vessel group and quarter. 

l Quarter 
GRT I 2 3 4 Total 

I I --------r---------------------------;---------
5-19. 99: 4572 5335 13917 4376: 28200 

I I 

20-29.99: 474 842 1672 797: 3785 
I I 
I I 

30-39.99: 3380 3076 12924 3777: 23157 
I I 

40- : 6681 13927 37728 22777: 81113 
---------~---------------------------+---------
total l 15107 23180 66241 31727l 136255 



Table 3.1. (Part 1). 

Division IIIa Annual Landings (Tonnes x lo-3). For Reduction Purposes. 

Norway Pout 

Denmark Norway Sweden 

1974 10.7 0.1 2) (2 .1) 

75 15.7 0.9 2) (2 .3) 

76 40.1 0 2.3 

77 20.6 0.1 0.3 

78 23.9 0.4 0.6 

79 24.0 1.2 0 
1980 26.2 0.1 0 

81 29.3 0.8 0.1 

82 43.0 1.3 0.1 

83 1)29.1 1.0 0 
1) 84 45.5 0.1 0 

Period 
Means 28.0 0.5 0.7 

1) Provisional 
2) Also includes some N.Sea catch 
0 <O.l 
N/A No Data available. 

Total 

12.9 

18.9 

42.4 

21.0 

24.9 

25.2 

26.3 

30.2 

44.4 

30.1 

45.6 

29.2 

----

Sand eel Blue Whiting 
Denmark Sweden Total Denmark Norway 

7.9 2) ( 0. 2) 8.1 N/A N/A 

16.4 0.1 16.5 N/A N/A 

21.4 0.1 21.5 N/A N/A 
6.1 0.4 6.5 N/A N/A 

21.7 2) ( 1.1) 22.8 N/A N/A 

33.3 0 33.3 6.0 N/A 

39.4 0 39.4 13.7 N/A 

59.4 0 59.4 N/A 0 
18.0 0 18.0 4.5 0.5 

1)28.1 0 28.1 1)16.1 0.1 
1)18.8 - 18.8 1)15.3 0.1 

24.6 0.2 24.8 - -

Total 

-
-
-
-
-

6.0 

13.7 

-
5.0 

16.2 

15.4 

-

I 

1\) 
1\) 



Table 3.1 (Part2). 

Division IIIa Annual Landings (Tonnes x lo-3) .. For Reduction Purposes. 

Sprat 

l)Denmark 2 )sweden 2 )Norway 

1974 48.9 20.6 1.2 

75 75.7 23.0 1.9 
76 40.7 16.1 2.0 
77 54.3 12.0 1.2 

78 63.6 11.6 2.7 
79 79.3 14.5 1.8 

1980 67.4 20.1 3.4 
81 49.4 29.2 4.6 
82 31.9 11.5 1.8 
83 12.54) 19.9 1.5 
84 24.o4l 10.6 1.7 

Period 
49.8 17.2 2.2 Means 

1) Danish Data supplied to this W.G. 
2) Data from ICES Doe. C.M. 1985/Assess:8 
3) Includes catches from 32rnrn mesh Fishery 

[
A major part of the Swedish and Norwegian J 
sprat catch is landed for human consumption 

4) Provisional 

Herring 

Total 3 )oenmark 

70.7 76.1 

100.6 57.4 

58.8 37.5 

67.5 32.0 

77.9 16.2 

95.6 12.7 

90.9 24.7 

83.2 62.6 

45.2 54.1 

33.9 89.14) 

36.3 112.24) 

69.2 52.2 

1\) 

\>I 



Table 3.2. 

Division IIIa Period Mean Annual Landings by Species. For Reduction Purposes. 

(Tonnes x lo-3) 
Percentage composition 
Four important species 

Species 1974-81 1982-84 1974-81 1982-84 

Sprat 80.7 38.5 47.0 20.8 
Herring 39.9 85.1 23.2 46.0 
Norway Pout 25.2 40.0 14.7 21.6 
Sandeel 25.9 21.6 15.1 11.7 
Blue whiting N/A 12.2 - -

I 

Total 171.7 185.2 100.0 100=0 
---- ·-

1) Exclusive Blue whiting 

1\) 

+>-
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Table 3. 3. Total Industrial Fish and Herring Catch Component (Tonnes). 
DENMARK. 

By Quarters and Year, 1974-1984. 

KATTEGAT 

Year 2 3 4 Total 
Herring 

% -------------------------------------------------------------------------------
1974 a 24,022 22,844 32,962 19,542 99,370 47.2 

b 9,547 11,753 12,356 13,282 46,938 

1975 a 18,428 17,413 70,528 23,966 130,335 31.0 
b 10.223 6' 63 0 15,88lf 7' 619 40, 356 

1976 a 20,064 15,242 29,072 26,014 90,392 3 9. 4 
b 10.462 10.393 9' 3 03 5,429 35,584 

1977 a 21,290 19,454 38,125 31,341 110,210 2 6. 9 
b 8' 4 93 1' 92 8 6' 53 0 12,734 29,685 

197 8 a 21.501 10,585 35,162 24,728 91' 97 6 15. 2 
b 5. 6 32 1' 8 51 4,059 2,464 14,006 

197 9 a 17,367 10,466 29,326 17,497 74,656 11. 2 
b 1,481 1,444 4' 125 1,350 8,400 

1980 a 17,038 17,625 30,802 16,779 82,244 5. 7 
b 1, 4 77 898 1' 212 1, 119 4,708 

1981 a 22,648 9,726 24,691 25,960 83,025 4 o. 4 
b 5' 0 69 1,433 11,188 15,837 33,527 

i9G2 a ::-~3, 737 11,370 28,691 25,972 89,770 32. 6 
7' 8 9 ·~ ·~' 7 91 ri, 7 ~ -c l1' 83 3 29,240 

1983 a 2 0' 7 24 10,455 29,309 21,164 81,652 62. 5 
b 13,929 5,463 21,028 10,584 51,007 

19134 a 21,337 11,140 35,869 16,690 85,536 71. 4 
b 16,058 7,566 2 9' l 7 0 8,310 61,104 ------------------------------------------------------------------------------

Period a 20,787 14,211 34' 982 22,696 92,676 34. 8 
means b 8,206 4,741 11,052 8,233 32,232 ------------------------------------------------------------------------------

a - Total Cal; eh landed for Industrial Purposes (include all Species and 
He sl1 Sizes 

b - Herrtng only 



Table 3. 3. (continued). 

Year 

1974 

1975 

1976 

1977 

1978 

197 9 

1980 

1981 

19·'32 

1983 

1984 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

Period a 
means b 

DENMARK. 

SKAGERRAK 

8, 2 84 
1' 3 87 

11,914 
3' 9 87 

7,050 
165 

6,530 
1' 0 98 

5,375 
304 

3,601 
194 

8,630 
463 

14,690 
2,207 

7,8.57 
1,390 

12,125 
4,985 

10,927 
7' 6 58 

8,817 
2' 16 7 

- 26.-

By quarters and year, 1974-1984. 

2 

19,788 
2, 577 

24,474 
6' 95 3 

1 2' 5 44 
140 

14,856 
93 

18,955 
95 

10,772 
274 

2 9, 5iHl 
731 

27,137 
835 

17,807 
1,600 

25,837 
2,735 

2 9' 105 
2,965 

20,988 
1,727 

3 

50,715 
18,541 

45,401 
4,937 

72,498 
52 7 

21,691 
362 

50,527 
1,245 

.'12,738 
1,480 

62,735 
16,177 

86,575 
21. 886 

68,199 
16,713 

74,266 
18,266 

83,751 
32,358 

60,827 
12,045 

4 

15,590 
6' 6 69 

16,028 
1' 156 

28,146 
1' 116 

12,984 
789 

18,814 
53 7 

35,395 
2,375 

23,910 
2,655 

24,015 
4,162 

35,072 
5, 203 

27,015 
12,075 

25,91fl 
8' 145 

23,898 
4,080 

Total 

94,377 
29,174 

97,817 
17,033 

120,238 
1' 94 8 

56,061 
2,342 

93, 671 
2' 181 

102,506 
4,323 

124,863 
20,026 

152,417 
29,090 

128,935 
24,906 

139,243 
38,061 

149,697 
51,126 

114,530 
20,019 

Herring 
% 

3 o. 9 

17. 4 

1.6 

4,2 

2.3 

4. 2 

1 6. 0 

1 9. 1 

19. 3 

27.3 

34,2 

17.5 

a -· Total Catch Landed for Ind•1strial Purposes (Includes all Species and 
Mesh Sizes) 

b - Herring only 
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Table 3.4. Denmark. No (xlo-6) of herring taken in the industrial 
Fishery by age groups and quarters. 

(i) Kattegat 
(Age Groups) 

X§~! Q~~!i§! ____ Q _______ 1-------~-------}~------

1982 I 270.3 3.5 3.5 

II 82.9 1.6 1.6 

III 342.1 47.8 0.4 

IV 560.8 10.3 0.6 

1983 I 990.0 30.9 1.9 

II 172.0 193.6 23.9 1.5 

III 1740.8 128.1 4.1 

IV 738.8 72.2 4.9 0.2 

1984 I 1233.3 61.1 4.2 

II 8.1 197.6 63.3 9.3 

III 4144.9 221.1 4.2 

IV 270.2 51.6 10.1 

(ii) Skagerrak 

1982 I 48.2 2.0 0.2 

II 30.4 3.6 2.1 

III 2224.8 26.8 2.5 0.2 

IV 232.2 2.4 0.2 

1983 I 114.9 20.0 7.5 

II 79.0 2.4 0.6 

III 1313.7 66.9 14.5 4.1 

IV 590.5 21.5 2.6 0.3 

1984 I 404.6 11.8 2.2 

II 111.0 13.7 1.7 

III 29.2 397.5 95.5 4.8 

IV 594.2 12.2 1.7 

1982-84 Means (Annual Catch) 

Katt. 2659.2 1166.3 69.5 7.4 
% 68.1 29.9 1.8 0.2 

Skag. 1661.5 438.5 56.8 7.9 
% 76.8 20.3 2.6 0.3 
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Table 3.4. (cont.) Denmark. Tonnes of Herring taken in the industrial 
Fishery by Age Groups and Quarters. 

(i) Kattegat 
(Age Groups) 

y~~E Q~~E!~E _____ Q ________ ! ________ ~---------~~-- __ !Q!:~L-

1982 I 6627 248 238 7113 

II 2542 94 153 2789 
III 5118 2120 26 7264 

IV 11491 609 66 12166 

1983 I 12514 1285 131 13930 

II 843 3952 1187 146 6128 

III 11002 3140 236 14378 

IV 8127 3222 350 30 11729 

1984 I 13332 2383 399 16114 
II 40 4182 3287 756 8265 

III 24911 7249 232 32392 

IV 5319 2255 797 8371 

(ii) Skagerrak 

1982 I 1268 108 13 1389 
II 1153 260 216 1629 

III 16819 1091 306 33 18249 
IV 5101 107 12 5220 

1983 I 3048 1316 636 5000 
II 2273 152 71 2496 

III 12493 3882 1392 503 18270 
IV 10504 1249 222 29 12004 

1984 I 6830 707 167 7704 
II 2100 791 159 3050 

III 267 23713 7629 489 32098 
IV 7623 835 156 8614 

1982-84 Means (Annual Catch) 

Katt. 22284 20581 3397 618 46880 
% 47.5 43.9 7.3 1.3 

Skag. 17.602 15850 4350 772' 38574 
% 45.6 41.1 11.3 2.0 
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Table 3.5. Quarterly and Annual Catch (Tonnes) - Purse Seine. 
NORWAY. 
Skagerrak Coast. Sprat Fishery (including Oslo Fjord). 

Quarters 

Year I II III IV 
-------- -----------------------------

1981 a 72 2926 

b 15 178 

1982 a 180 1449 

b 20 174 

1983 a 267 1658 

b 10 336 

1984 a 38 1975 

b 2 365 

a Total Sprat + Herring 

b Herring only 

2469 

660 

689 

274 

465 

118 

188 

40 

Total % 
Annual Herring ------------------
5467 15.6 

853 

2318 20.2 

468 

2390 19.4 

464 

2201 18.5 

407 

Table 3.6. Estimated Age compositions of the Norwegian Herring 
By-Catch (Tonnes) 

Age Group 

~~~E __________ Q ________ ! ________ ~--------~-----

1981 

1982 

1983 

1984 

772.4 

396.8 

405.9 

378.8 

76.9 

70.0 

56.8 

27.7 

3.4 

2.2 

1.4 

0.5 

0.3 

Table 3.7. Quarterly and Annual Catch (Tonnes) in the Skagerrak 
Industrial Trawl Fishery. 
NORWAY. 

Quarters 
~~~E ______ ! _____ !! _____ !!! _____ !Y____ -~9~~! ___ _ 

1980 4 44 48 
1981 39 3 50 92 
1982 22 65 544 631 
1983 191 28 219 
1984 159 19 178 
---------

The Fishery exploits mainly Blue whiting and Norway Pout 



Table 3.8. 
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Small Mesh Clupeoid Fishery (Trawl) 
SWEDEN 
Quarterly and Annual Catch (Tonnes) 

Year : I II III IV : 
I I 

Total 
Annual ------·--------------------------------------,------------

1 I 
I I 
I I 

1982 I 433 276 372 324 I 1405 
I I 

1983 : 46 164 104 183 : 497 
I I 

1984 I 76 135 112 126 I 449 
I I 

(ii) e~~9~EE~~ 

1982 : 41 444 312 216 1013 
I 

1983 : 20 503 296 67 886 

1984 : 99 601 951 442 2093 
I 



Table 4. Separation of the Swedish catches of 1-group and 2-group herring in a spring (S) and autumn (A) spawned 
CXXTpenent in the years 198o-1984 

SK=Skagerrak; K=Kattegat. 

Nos. 10"6 

~ !-group 2-group 

1 2 3 4 Total 1 er s A s A s A s A s A s A 

1980 K 6.04 18.12 - 1.20 28.72 24.47 54.25 40.92 89.01 84.71 No data 
SK - - no data - - - - - -
I 

1981 K - 2.38 2.45 3.00 2.70 5.01 1.68 3.92 6.83 14.31 6.72 2.36 
SK - - - - 1.20 .83 - - 1.20 .83 
L 2.38 2.45 3.00 3.90 5.84 1.68 3.92 8.03 15.14 No data 

1982 K 50.49 98.01 8.46 10.77 33.50 11.77 112.93 19.93 205.38 140.48 65.94 20.83 
SK - 18.52 - - - 15.86 - - - 34.38 .48 5.52 
I 50.49 116.53 8.46 10.77 33.50 27.63 112.93 19.93 205.38 174.86 66.42 26.35 

1983 K 38.83 122.96 11.33 35.89 81.35 13.24 66.10 74.54 197.61 246.63 98.79 10.98 
SK 5.61 22.48 15.73 62.93 184.19 3.76 22.90 13.45 228.43 102.57 6.23 6.75 
I 44.44 145.39 27.06 98.82 265.54 17.00 89.00 87.99 426.04 349.20 105.02 17.73 

1984 K 16.20 108.39 1. 77 9.32 15.53 5.18 108.14 53.26 141.64 176.15 28.18 42.27 
SK - 1.88 - 14.79 - 166.50 3.91 39.51 3.91 222.68 132.86 33.22 
I 16.20 110.27 1. 77 24.11 15.53 171.68 112.05 92.77 145.55 398.83 161.04 75.49 

\..N 
1-' 
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FS F6 F7 F8 F9 GO G1 G2 G3 
~--~--~~--~----~--~----~---L----~60° 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 

36 

35 

!~~:-~:~·= Area of depth 
less than 40 m in Division 
Ilia. Approximate fishing 
area for the small-meshed 
clupeoid fishery. 
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FIG. 2.2 
lApproximate relation between GRT and length(m) of danish vessel~ 
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TRAWLERS 

INDUSTRIAL NON INDUSTRIAL, 

~ 32 mm MESH 

(Shrirnp2 30 mm) 
< 16 mm > 16 mm MESH 

MESH 

SAND EEL ® 
LICENCED HERRING OTHER 

FOR NO 

KATTEGAT CLUPEOIDS 
LICENCE 1 Mar-31 jul 15. Ju1-15. Sep1 

SKAGERRAK Week end prohibi-
tion 

1 Mar-31 Oct. 

'HERR. PADOID: GADOIDS Min. landing size SPRAT 18 cm 
~ 
0 

.,.; t:TI 
~ r:::: 
PI•,.; 

Ban on directed ro < 5 % t ~ Fishing for re-
~ 0.-l ducti on bycatch of Ill PI c: Q) 0 .,.; 

~~ < 10% undersized 
Annex V ~ l'(j herring m ~ 

0 < 5% species ro & Q) bycatc 
~ c: of her 
:1 ring + 0 
u sprat 

< 5 % and 
- . 10% of bycatch of < 10 % Annex 
herring Annex V V spe-

cies 

JNo mac 
tkerel 

® EEC ONLY 






