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HERRING ASSESSMENT WORKING GROUP FOR THE AREA SOUTH OF 62°N

1. INTRODUCTION

1.1 Participants

•

R S llailey
G lliais
A II llowers
AC llurd
A Corten
R Grainger
o Hagström
T D Ues
J Jakobsson
P H King
A Maucorps
J Molloy
K Popp Madsen
N A Nielsen
A Saville
A Schumacher
F M Serchuk
B Sjöstrand
o Ulltang (Chairman)
R J Wood
o J 0stvedt

Uni ted Kingdom (Scotland)
France
United Kingdom (Isle of Man)
Uni ted Kingdom (England)
Netherlands
Ireland
Sweden
Canada
Iceland
Uni ted Kingdom (N.lreland)
France
Ireland
Denmark
Denmark
Uni ted Kingdom (Scotland)
Federal Republic of Germany
USA
Sweden
Norway
Uni ted Kingdom (England)
Norway

•

Mr Kjartan Hoydal attended as ICES Statistician.

1.2 Terms of Reference

The Herring Assessment Working Group for the Area South of 62°N
met at ICES headQuarters from 9 to 18 March 1983. in accordance with
C.Res.1982/21516 I

"It was decided that the Herring Assessment Working Group for
the Area South of 62°N (Chairman. Mr 0 Ulltang) should meet
at ICES headquarters from 9 to 18 March 1983 tOt

(i) assess the state of the herring stocks in Division
lIla, Sub-area IV, Divisions Va and VIa and Sub-area
VII, and to provide management options for 1983 inside
safe biological limits,

(ii) evaluate any new data available on stock components
in Division lIla herring,

(iii) review which data are available in the Working Group
files for evaluating density dependence in the para
meters of the models used in fish stock assessment,

(iv) specify deficiencies in data required for assessments.

2. NORTH SEA HERRING
2.1 The Fishery
2.1.1 Catch data

In 1982, a ban on directed herring fishing was in principle in force
in the northern and central North Sea (Divisions IVa and IVb). Legal
fishing for herring was restricted to the southern North Sea and was
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regulated by TAO and seasonal closure. A TAO of 72 000 tonnes was set
for the per iod 1 October 1982 - 25 February 1983, whereas AOFM suggested
that the fishing mortality should not increase above the FO.l level,
which would have resulted in an overall catch of 60 000 tonnes.

The landing figures as reported by Working Group members include legal
directed catches in Divisions IVc - VIId, estimated by-catches, catches
taken in excess of national quotas, and substantial catches taken
illegally in Divisions IVa and IVb including some misreported as being
taken in Division IVc. Due to this confusion and the difficulties in
volved in presenting the catch figures on a national basis, it waS
agreed to modify the lay-out of the catch tables. Thus, after the
standard table giving herring catches for the last 10 years for Sub
area IV and Division VIId (Table 2.1), reported catches by country
are presented for each area, with an overall estimate, supplied by
Werking Group members, of unreported catches representing the sum of
illegal catches and/or those reported for the incorrect area.

In these oircumstances, the total North Sea catch in 1982 is estimated ~
at 171 481 tonnes, of which about 55 000 tonnes were not officially
reported (Table 2.1). The Working Group reiterates its warning on the
vital need to have accurate catch statistics for meaningful analysis
of the situation and for assessments of the various stocks.

The estimated catches by area are given in Tables 2.2.1 to 2.2.4.

In Division IVa, the overall catch seems to have decreased mainly owing
to a reduction of fishing in the western .area (west of 2°E), where
catches fell from 19 700 tonnes in 1981 to 4 330 tonnes in 1982, whereas
in the sastern area catches remained of the same order (ab out 1 000
tonnes) during the last 2 years.

In Division IVb, catches of adult herring were about 5 000 tonnes,
resulting mainly from illegal directed fishing. The main event in
this Division concerns the dramatic increase in juvenile catches
which reached over 89 000 tonnes in the first three quarters of the year.
This drastic increase must be considered in relation to previous yearsl
about 15 000 tonnes in 1979 and 1980 and 78 000 tonnes (revised
figure) for 1981. As mentioned in the report of the Industrial
Fisheries Working Group (Doc. O.M.1983/AssessI7), catches at the level
of the last two years (1981 and 1982) can hardly be considered as
by-catches in asprat fishery but rather as a result of a directed
fisher: on O-grOUP herring.

In Divisions IVc and VIId, the overall estimated catch is 71 596 tannes
which represents an increase of about 40% compared to 1981. The
apparent coincidence between this catch and the agreed TAO for the season
1982-83 (72 000 tonnes) must nevertheless be considered with caution
and certainly does not reflect the effectiveness of fleet monitoring _
and landing control. It results, in fact, from the summation of some
catches far in excess of the national allowed quotas and of others far
below. In addition, re-opening the fishery in that area gave the
opportunity to misreport catches taken in other areas (Divisions IVa
and IVb). It must be pointed out that in 1982 about a quarter of
the catch in this area (mainly Division IVc) was taken during the first
quarter of the year, indicating the revival of the traditional fishery
for spent herring off the Belgian and Dutch coasts.

Catch in numbers
Numbers of herring caught by age and area are given in Tables 2.3 and
2~4 and are summarized in the following text table for the past 5 years
(with the revised figures for 1981)1
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Millions of herring eaught by age group
(winter rings)

Year 0 1 2 3 4 5 and Total
older

1978 130 169 5 6 5 1 316
1979 542 159 34 10 10 4 759
1980 792 161 108 92 32 26 1 211
1981 7 889 447 264 57 40 77 8 774
1982X) 8 269 403 216 275 44 34 9 241

x) Preliminary

In 1978, the lowest eatch in number of juvenile fish was reeorded sinee
the beginning of industrial fishing for herring. Sinee then, there has
been a rapid escalation of these catches, which reached 7 900 end 8 300
million of O-ringed fish in 1981 end 1982, respectively, the latter value
corresponding to the eatch of only the first three quarters of the year.
The 1981 juvenile catch figures have been comprehensively revised. In
last year1s Working Group, a regression was used to evaluate 0- and
I-ring herring from the eorrelation between the IYFS index and the
corresponding catch in number of each year class as 0- and I-ringer in
Division IVb. Results of a very limited sampling were at that time
disregarded because they were very different from any other
value observed in the past (about 6 times the 1961 value). The improved
sampling carried out in 1982, which confirmed the dramatic increase of
of O-group catches, gave some support to the 1981 figure, which never
theless must be considered with caution.

The centribution of 0- and l-ringed fish as a peroentage of the total
reached the extreme levels of 92% and 94% for the last two yeers in
the overall catch of.North Sea herring. Considering catches in Division
IVb, these catches of 0- end l-ringed fish eonstitute praoticelly
100% of the herring catch.

2.2 Age Composition

Age composition data were available from various sources and derived from
an increase in sampling effort eovering both the acoustic surveys
earried out in the various areas and the commercial landings. The main
results are summarized in the text table below.

In Division IVa, sampling of directed eommercial eatehes eovered only
the first two months of the year, although the by-catches originating
from this area were spread over the whole year. The most abundant year
classes are those of 1974, 1973 and 1976. The recruiting 1979 year class
was represented in the sampies from the acoustic survey earried out in
July 1982 (see Section 2.4~1) and represents 53% of the total, the 1976
and 1973 year classes amounting to almost 10% each.
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Year Division IVa/W

c1ass W.R. Ja~-Feb July
C R

Division IVb

August December
R C

Divisions IVo + VIId
1st Quarter 4th Quarter

VIId!IVc 4c North IV+VUd

~__ C _~__.. _ <::..

0.2o •
+
+

3
33
52

8

2

1

1

1.9

39.5
50.9

5.9
1.6

0.1

3.4

)

0.4

65.6

24.0

5.9
0.9

1.0

0.5

1.3
0.2

.0.2

62.2

18;6

6.9

2.6

1.5

5.3

1.3

1.6

2.0

52.6
15.9

4.4

9.9
2.5

4.0

8.2

0.5

3.9
4.8

22.6

12.8

29.1

23.9

2.9

o
1

2

3
4

5
6

7
8

8+

1981

1980

1979

1978

1977

1976

1975
1974

1973

R: from acoustic survey
C: from cOI:Jmercia.1 catches

In Division IVb, the 1979 year c1ass constituted the major part of the
spawning stock in the sampIes obtained during the acoustic survey (62.2%).
This fits with'the dominant year c1ass in the adult oomponent of purse
seine catches taken in December. In the overall age composition of these
catches, the 1980 year class, which will recruit to the adult stock in
1983, constituted over 65% indicating the possibi1ity of continued
improvement of recruitment in 1983, at least in the central North Sea.

In Divisions IVc and VIId, the 1978 year class still contributed over
50% to the catches. The recruiting year c1ass accounted for 33% in
the catches made on the spawning grounds in the last quarter of 1982.
The differences between the two age compositions obtained during the first
quarter are due to the different location of the fisheries. The highest
percentage of the 1979 year class (39.5%) originated from sampIes taken
in catches made off the Dutch coast in the northern part of Division IVc,
the lowest value (9.7%) from catches from the Southern Bight.

Recruitrnent
Length freguency distributions for International Young Fish Surveys

Length frequency distributions have now been computed for all International
Young Fish Surveys up to 1982. The distributions, representing total
numbers of l-group herring caught in the North Sea, excluding those
in the Moray Firth, are presented in Figure 2.1 for the year classes
1969-80.
It is seen that the mean 1ength over the who1e period is somewhere around
16.0 cm. In some years there is a very marked component of sma11 fish,
with a mode between 10.0 and 14.0 cm. This occurred in year c1ass 1969,
and more recently, in year c1asses 1978 and 1980. It is 1ikely that these
small fish represent mainly Downs recruits.
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Year elass 1979
From the data on eatehes per age group in Divisions IVe, VIId (Table 2.3),
it appears that year elass 1979 has reeruited in smaller numbers to the
Downs stock than its predeeessor. In the eentral and northern North Sea,
on the other hand, reeruitment of year elass 1979 was better than in the
six preeeding years (Sections 2.6.1 and 2.6.2).
In the previous re port of this Working Group, the opinion was expressed
that year elass 1979 would contain a high proportion of Downs herring.
This expectation was based on a limited study of otolith charaeteristies
of l-group herring, abundanee of pre-metamorphosis larvae in Duteh
eoastal waters, and a high component of the 1919 year elass in Duteh
catehes in the southern North Sea in early 1982.
It is now clear that the previous predietion was ineorreet, and that the
eriteria on whieh this predietion was based were of limited value in
assigning juvenile herring to speeifie sub-populations.

The length distribution of the 1919 year elass as l-group fish, whieh
only now has beeome available, would have been far more useful in pre
dicting the raeial eomposition of the year elass. It is obvious from
Figure 2.1, that the year elass eontained relatively few small fish, and
a high eomponent of Downs fish was, therefore, not to be expeeted.

It is interesting to note that the 1979 year elass was the first one
that showed up in reasonable numbers as big larvae in the eastern North
Sea during the IKMT Survey (Seetion 2.3.4). Now that this year elass
has also been the first one in several years to reeruit in reasonable
numbers to the northern and eentral North Sea, it seems possible that
the abundanee and distribution of the larvae during the IKMT Survey may
indeed be related to the final strength of the year elass on the spawning
grounds in eentral and northern North Sea.

Year cl ass 1980

The final abundanee of this year elass from the 1982 International Young
Fish Survey was 1 293 fish per hour. At the previous meeting of the
Working Group, a provisional index of 1 314 fish/hour was used. Sub
stituting the final index of 1 293 into the usual formula

Y - 0.0031 x - 0.21
results in a year elass strength of 3.80 x 109 instead of 3.86 x 109
as used previously.

From eateh at age data in the industrial fishery in Division IVb, it
appears that 7.9 x 109 individuals of this year elass had already been
eaught as O-group in the summer of 19B1. Starting from the IYFS value of
3.80 x 109 in February 1982, and taking into aeeount a eateh of 7.9 x 109
in the summer of 1981, the original strength of the year elass is eal
eulated at 12.4 x 109 as O-group, whieh is about 150% of the mean for
the year elasses 1951-70. These ealeulations are based on a natural
mortality of 0.1 on the O-group. If the natural mortality on O-group is
higher, the estimated relative strength of the 1980 year elass eompared to
year elasses 1954-70 would be somewhat lower.

The length eomposition of the fish sampled in February 1982 shows a
pronouneed component of small fish with a modal length of 13.0 em
(Figure 2.1). This suggests that a high proportion of this year elass
will reeruit to the southern North Sea. At the same time, it must be
born in mind that large numbers of this year elass were eaught in the
German Bight and Skagerrak during the IKMT Survey. This eould mean that
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surviva1 of 1arvae from the northern North Sea had been good up to the
age of ~ year. If sufficient numbers of these fish have survived. the
subsequent attack by the industria1 fishery, there eou1d again be a
reasonable reeruitment to the northern population in 1983.

2.3.4 Year elass 1981

From the IYFS in February 1983, a pre1iminary index of 1 910 fish per
hour was obtained for the herring standard area. Substituting this index
in the formu1a mentioned in the previous section, the strength of the
year e1ass as I-ringers is estimated at 5.71 x 109. This year e1ass
is, therefore, the strongest one sampled in the IYFS sinee year e1ass 1969.

Abundance Year e1ass stren~th as I Year e1ass stren~th as
Year index I-ringers (x 10- ) I-ringers (x 10- )
class IITS estimated from YPA predicted from regression

formu1a

! 1968 822 3.35
1969 2 647 7.35
1970 1 629 5.79
1971 827 3.82
1972 1 195 1.75
1973 1 592 4.39
1974 452 0.73
1975 342 - 0.85
1976 575 - 1.57 )
1977 139 - 0.43 x

1978 535 - 1.45
1979 551 - 1.50
1980 1 293 - 3.80
1981 1 910 - 5·71

x) Ignoring eonstant in regression formula.

Cateh at age data in the industrial fishery in Division IVb show that
8.3 x 109 individua1s of this year elass had already been eaught as
O-group in the s~mer of 1982. Starting from the IYFS value of 5.7 x 109
in February 1983, and taking into aeeount a eateh of 8.3 x 109
individuals in the summer of 1982, the original strength of the year
elass is ea1culated at 14.9 x 109 as O-greup, which is about 18aß of the
mean for year c1asses 1951-70. The same reservations app1y to these ~

ea1eu1ations as expressed in Seetion 2.3.3. ~

The distribution of I-ringers during the 1983 IYFS is shown in Figure 2.2.
The fish showed a more offshore distribution than in the previous year;
re1atively high catches were made in the centra1 and northern parts of
the survey area. Also in the western part of the North Sea some very
high eatehes were made.
At the time of the Working Group meeting, few 1ength distributions had yet
been exchanged, but the data availab1e indicated a mean length above that
of the preceding year elass.

Both the spatia1 distribution of I-ringers and their mean length indicate
a predominanee of eentral and/or northern North Sea reeruits in the 1981
year elass.
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2.3.5 Year class 1982

~~~~!!_~!_!~_~~~E!!~~_~~E!~~_!!!~

Figure 2.2 in last year's re port showe the distribution of larvae in
each of the years 1977-82. The Figure shows a very low abundance of
larvae in the years 1977-79. The year 1980-82 all show large abundances
of herring larvae, although the area distributions are different each
year. In 1980, large ooncentrations exist in the northeastern part of
the North Sea, while herring larvae in 1981 were abundant in a band from
the German Bight to Skagerrak. In 1982, the larvae were mainly distributed
in the central North Sea. In broad terms, the distribution pattern in
1983 (Figure 2.3) could be described as the sum of the distribution in
1981 and 1982. Herring larvae are abundant in the central North Sea,
the German Bight, and in the Skagerrak and Kattegat. Figure 2.2 is based
on preliminary data available at the Working Group meeting. Moreover,
it should be noted that the northwestern part of the North Sea was not
sampled by IKMT hauls in the IYFS 1983. Herring larvae in significant
quantities have earlier (1980) been found in this area, and, thus, the
1983 survey may underestimate the overall distribution.

Acoustic Surveys

The 1982 acoustic survey in the Orkney-Shetland area

Areport on the ICES-coordinated survey in the Orkney-Shetland area was
presented at the 1982 Statutory Meeting (Doc. C.M.1982/H:47), and an
evaluation of it was carried out at a meeting of the Acoustic Survey
Planning Group held in Aberdeen, Uni ted Kingdom, from 14-17 February 1983.

To convert echo-integration values to biomass, the target strength values
given in the last report of the Working Group were used (see also Doo.
C.M.1982/H:4). Using the resulte of trawl haule to identify echo-traces
in each area, two estimates of herring biomass were obtained:

No. of quarter statistical Estimated
Ship Dates rectangles surveyed herring biomass

(tonnes)

a "G 0 Sars" 9-18 July 32 166 800

b "G 0 Sars" 9-18 July Raised to 59 rectanglesx ) 215 900
c "Scotia" 7-26 July 59 233 000

x) Raised by proportion of stock in
additional area on "Scotia" survey.

Mean of band. c: 224 450

To compare the biomass estimates in 1981 and 1982, the Norwegian estimate
of biomass in July 1981 was corrected to take account of a revision in
calibration procedures. This correction resulted in a 29% increase
compared with estimates given in the 1982 report of the Working Group.
The corrected biomass in July 1981 is 140 000 tonnes, which consisted
mainly of large herring. At the same time, the Dutch research vessel
"Tridens" reoorded herring eoho-traces in the Moray Firth and these were
again reeorded by "Seotia" during August. An estimate of biomass of
these herring, which oonsisted primarily of 2-ringers, was 57 000 tonnes,
so the estimate of the total biomass in 1981 is 197 000 tonnes. In view
of the likely error in the two years' estimate, the Working Group concluded
that there was no evidenee of a signifieant ohange in biomase between
1981 and 1982 from the aooustio survey results. More doubt was cast on
the absolute level of the estimates beeause of oonflieting evidence on the
target strength of herring.
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From the results of the trawl sampling, the herring biomass estimates
obtained in both 1981 and 1982 have been allocated to their respective age
distributions (Table 2.5). In 1981, the overall age composition showed
a strong contribution of 2-, 4- and 7-ringers. In 1982, 2-ringers were
predominant (5~%), indicating increased recruitment from the 1979 year
class compared to the immediately preceding year classes. Within the
older age groups, the relative proportions of year classes corresponded
closely to that in 1981, with the exception of the 197~ and 1974 year
classes. However, comparison of age compositions obtained on the Scottish
and Norwegian surveys indicates a probable discrepancy in age determination
of these older herring. On the assumption that the Norwegian age readings
are correct, the relative proportions of these age groups have been
changed in Table 2.5 accordingly.

Division IVb stock (Bank)

An echo survey was carried out during the first half of July 1982 by the •
Netherlands. Concentrations of herring were located off the northeast ;
coasts of England and Scotland, and the overall age composition of adult
herring taken in sampIe trawl hauls contained a high proportion (46%) of
the recruiting 1979 year class. This year class included ~9% full herring
in maturity stages IV and V, which were considered to be central North Sea
spawners. The percentage of full herring in all adult year classes
combined was ~6%.

An acoustic survey was made by England during the second half of August
between the Farne Islands and Flamborough Head. Two concentrations of
herring, which were spawning, were located and acoustic biomass estimates
obtained for each one: 26 000 tonnes for the first to the east of the Farne
Islands and ~2 000 tonnes for the second off the Yorkshire coast.
These estimates were based on the target strength values, which were
recommended by the 1982 Planning Group on lCES Coordinated Herring and
Sprat Acoustic Surveys. In addition to the above estimates, a further
estimated 5 000 tonnes was obtained for herring in maturity stage V off
Whitby and 11 000 tonnes for unidentified pelagic fish off Flamborough
Head, which were considered likely to be later central North Sea.spawners·
(a larval survey in October indicated that a substantial spawning occurred
off the Yorkshire coast in mid-September). The total acoustic biomass
estimate for all these concentrations combined was therefore 74 000 tonnes.
This must be considered to be anunderestimate of the whole of the adult
spawning stock in Division IVb in 1982, as the substantial larval
production which occurred off the Scottish coast within this Division
indicated that an important component of the stock had spawned in August
outside the area, which was surveyed acoustically. .

Divisions IVc and VITd (Downs)

Three acoustic surveys were carried out by England during 1982. The ~
first in early February concerned a substantial part of the spent herring
population then in the Southern Bight, and the distribution of these was
ideal for echo-integration. A combined echo- and larval survey ~ade a
few days earlier indicated that some herring were also distributed over a
total 4 }OO km2 outside the acoust1c survey area. A correction was made
for this area by applying the mean biomass value per km2 from the acoustic
survey. A further adjustment was also made for a component of immature
herring. A total acoustic biomass estimate of l4~ 000 tonnes was then
derived for adult herring, which at that time were virtually all in a
spent condition.

A second acoustic survey was carried out in late November, but this was
seriously restricted by the severe weather conditions, which prevailed at
that time. A biomass estimate of 46 000 tonnes was, however, obtained
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from an area in the Eastern Channel, where emaIl herring la~ae were
very abundant 2-} weeks afterwards. A biomass estimate of 70 000 tonnes
was also obtained from a restricted area of 4 049 km2 within the
Southern Bight.

The final survey was conduoted early in December. Weather conditions were
reasonable, and a good coverage was achieved both within the Southern
Bight and Eastern Channel. A total acoustic biomass estimate of
145 000 tonnes was obtained for adult herring from the area which was
surveyed. Herring were, however, reported to have been present in coastal
areas, which were not covered by the survey. It is, therefore, possible
that the acoustic biomass estimate is an underestimate of the total
spawning stock, but there is no objective method to correct for this.

During the two surveys in November and December 1982, herring were
generally very widely dispersed, and no dense concentrations were
encountered. The only substantial spawning concentration to be surveyed
(northeast of Dieppe on 2 December) produced a biomass estimate of only
9 064 tonnes.

The results of the acoustic surveys indicate that the size of the
spawning stock during the winters 1981/82 and 1982/8}"were substantially
the same.

Rerrin!\, Larval Surveys

In general, as in 1981,the data available were satisfactory in 1982 in
all areas in terms of sampling intensity and distribution over the
hatching period. There was only one minor excepticn to this, i.e.
in Division !Vb, where some interpolation was required. This is
discussed in Section 2.5.2.

Division IVa

Surveys in this area were carried out by the Netherlands and the Federal
Republic of Germany in early September and by Denmark and Scotland in
late September. The coverage in both periods was satisfactory.

The indices of abundance of larvae less than 10 mm long are: 1st half
of September: 2 885; 2nd half of September: 967. The index for the
first half of September ie considerably lover than in 1981, but that
for the second half is very much higher. The resulting mean for 1982
of 1 926 is, however, slightly lower than in 1981, and inserted on the
regressicn equation given in last year's report gives a spawning stock
biomass estimate for 1982 of 202 000 tonnes. In the light of the likely
confidence limits of these estimates, this would suggest that the spawning
stock biomass in this area has remained stable over the period 1980-82.

In the text table below, the larval indices and the resulting estimates
of spawning stock biomass are given for 1979-82.

Larval index

SSB (tonnes)

.!2I2
} }25

314 000

1980

2 074

214 000

1981

2 341

2}6 000

1982

1 926

202 000

2.5.2 Division IVb

In the Buchan area one survey was carried out by Scotland in early
September and one by Denmark in late September. They gave estimates
of abundance of early larvae of 248 and 216 x 109, respectively. These
are very much higher than corresponding values in this area in recent
years.
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In the central North Sea, surveys were done by the Netherlands in early
and late September and by England in early October. Unfortunately, due to
the late withdraw~l of the country which in recent years has surveyed
this area in late October, no survey was done at this time, which
necessitated some interpolation. The Dutch surveys in early and late
September gave estimates of abundance of early larvae of 96.77 and
73.98 x 10~, respectively; these are low compared with those of 1981
at these times. The English 8urvey in early October, however, gave an
estimate of 1 038 x 109, which is extremely high compared with the
corresponding estimate in 1981. Because the area was not surveyed in
late October, it was necessary to interpolate a value for this period.
This was done by taking the mean ratio of late to early October surveys
in previous years, when the area was adequately sampled in both periods.
This gave a mean value of 0.32 by which the abundance from the English
survey was multiplied to give an abundance for late October.

The resulting index for Division IVb, estimated in the same way as in _
previous years, is 617.1 x 109. Inserting this value into the spawning .
stock biomass-larval index regression given in last year's report gives
an estimate of spawning stock biomass in 1982 of 72 000 tonnes. It should
be noted, however, that the larval index for 1982 is somewhat higher than
the highest value used in calculating the regression •.

1.2ll
Larval abundance x 10-11 2.26

SSB (tonnes) 32 000

1980

0·59

15 000

1981

3.44

43 000

1982

6.17

72 000

Acoustic surveys at spawning time in this area in 1981 and 1982 have
indicated that although possibly half of the Downs stock has spawned in
the Eastern Channel during these years, a major proportion of all small
larvae taken in larval surveys in Divisions IVc and VIId have, in fact,
hatched in the Eastern Channel in December. This could affect the
relationship between spawning stock biomass and larval abundance compared
with earlier years.

2.5.3 Divisions!Vc snd VITd

Surveys were carried out by the Netherlands, England, the Federal Republic
of Germany, and France. The coverage of both the distributional area of
the larvae, and their distribution in time, in 1982-83 was satisfactory.
The resulting values of abundance of all size groups of larvae were:
2 361 x 109 tor early December, 581 x 109 for late December, 756 x 109 for
early January, and 260 x 109 for late January, giving an overall mean of
990 x 109. This value is somewhat lower than that of 1981-82, but i8
still weIl beyond the range used in calculating the regression previously
used tor this area. Accordingly, as in 1981, these larval data cannot
be used in estimating the absolute size of the spawning stock in this
area. They are, however, still useful in a non-quantitative way in
giving a relative index of changes in spawning stock size from year to
year.

Larval index

~

147.3

1981/82

1531.0

~

990 •
2.6 State of the Stocks

2.6.1 Division IVa

Estimates of spawning stock size in Division IVa are available from
acoustic and larval surveys. The estimates from acoustic surveys given
in Section 2.4.1 are 81ightly inflated by the existence of a component
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of immature fish in the total biomass estimate. In 1981 and 1982, the
proportion of 2-ringers that were immature was estimated to be 16% and
25%, respectively.

Estimates of spawning stock size in Division IVa in 1981 and 1982 from
larval surveys, using the equation referred to in Section 2.5.1, and
acoustic surveys, are as followsl

Larval Acoustic survey Adjusted to exclude
survey ~ immature 2-ringers

(tannes) (tonnes) (tannes)

1981 236 000 197 000 191 000

1982 202 000 224 000 202 000

Taking into account the likely confidence limits of these estimates,
there is no evidence of a change in spawning stock size between the two
years from either of the surveys. Trawl samples taken during the
acoustio survey indicate a strong oontribution by the recruiting 1979
year class in 1982, which is difficult to reconcile with the apparent
laok of increase in spawning stock size. If these estimates of relative
stock size and age composition are oorrect, then one inference is that
there must have been a considerable mortality or loss of 2-ringers and
older between July 1981 and July 1982. Taking the acoustic survey results
at face value, the estimate of Z for these age groups is 0.45, which is
equivalent to a total lass of 71 000 tonnes of herring, and, assuming a
natural mortality coefficient of 0.1, a catch of 55 000 tannes. Even if
the total catches in Division IVa in 1981 and 1982 combined were taken in
the relevant period (July 1981 - JUly 1982), the total recorded catch
does not amount to more than 25 000 tannes.

This discrepancy could be explained in several waysl

a) the age oomposition recorded on the acoustic surveys was
biassed (i.e., the real percentage of 2-ringers in 1982 was
much lower);

b) the results of both the larval and acoustic surveys in one or
both years are incorrect;

0) catches in Division IVa have been underestimated;

d) there wae an emigration of fis~ or a higher natural mortality
between the two years •

The Working Group was not able to determine the most probable explanation
or combination of explanations.

Although it was appreciated that running a VPA would not resolve the
problem referred to earlier regarding the oonflict between stable stock
sizes in 1981 and 1982 taken in oonjunction with a considerable
recruitment in the latter year, it was decided to run a VPA for Division
IVa to illustrate the problems this raises in assessing the current
state of this stock.

This was done using the catch in numbers per age group given in
in Table 2.4 for Division IVa Wand IVa E combined, for age groups
2-ringers and older in the years 1972-82. The input Fs for each age
group in 1982 were estimated from the catch of that age group in that
year, and the estimate of the numbers of that age group in the stock
derived from the acoustic survey. The outputs are given in Tables
2.6-2.8. There are features cf thls VPA, whioh requlre some comments:
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a) The output spawning stock biomass in 1982 is somewhat smaller
than the estimate of 202 000 tonnes given by the acoustic survey.
This is due to the fact that the latter value is based on the mean
weight at aga found in the sampIes taken during that survey. In the
YPA estimate, the same mean weights at age have been used throughout
the entire period, based on those used by the Working Group in the
past for this stock.

b) The output spawning stock biomass in 1981 is only 64~ of that for
1982. This is compatible with the increment to stock in 1982
provided by the strenger 1979 year class, but is not compatible
with the acoustic survey results in that year, which gave an almost
identical estimate to that of 1982.

0) The outputs of spawning stock biomass, derived from this VPA, are
not compatible with the indices of larval abundance, which have been
used in the past for predicting spawning stock size in this area.
The larval indices are plotted against the spawning stock biomasses •
from this VPA in Figure 2.4. It is apparent that there is no
linear relationship between these data, and, if one accepts the
outputs of this VPA, larval abundance cannot be used to predict
spawning stock biomass in this area. It should be noted. however,
that the output spawning stock biomasses of this VPA are extremely
sensitive to rather small changes in assumed stock size in 1982 and
its age composition, even back to 1975. In an alternative VPA run
with relatively minor changes in input Fs, the spawning stock biomass
in 1975 was over 40~ higher than that given in Table 2.8. This is in
part due to the lack of any appreoiable convergence in this VPA in
the years 1977 to 1981, when catches were extremely small.

From these analyses of the available data it is clear that there are major
inconsistencies between the various souroes of information on the current
state of this stock. These may be due to one or more of the factors
a) to d) mentioned earlier in this section (p.ll). The result ofthese
inconsistencies, however, is that there is currently no firm basis on
which to make an assessment of the present state of this stock or any
prediction of catches in 1983.

2.6.2 Division IVb (Bank stock)

Two estimates of spawning stock size in Division IVb in 1982 are available.

Larval survey Acoustio survey

1982 72 000 tonnes 74 000 tonnes

Both of these are likely to be underestimates. The acoustic survey
estimate for the reason discussed in Section 2.4.2, and the larval
survey estimate because few, if any, larvae were derived from the August ~
spawning. which took place off the Yorkshire coast. This was most ,..,
unusual. because this particular spawning concentration has now been
surveyed acoustically each year since 1979. and previously considerab1e
numbers of small 1arvae have always been taken in the same locality some
3 weeks later. The possible explanation might lie in the fact that as
many of the spawning shoals in 1982 were exceptionally dense, the egg
layer deposited on the sea-bed was abnormally thick, and this resulted
in a high egg mortality.

The estimated aize cf the spawning stock in Division IVb in 1981 was
43 000 tonnes (from larval survey data). so it is quite clear that a
substantial recovery of this stock took place in 1982, as a result
of comparatively strong recruitment by the 1979 year class. This can be
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seen from the following age distributions (a) from research vessel catches
of spawning herring in August and (b) from commercial purse-seine catches
of spent herring in December.

Rings 2 3 4 5 6 7 8 9 10 11

Year 1979 1978 1977 1976 1975 1974 1973 1972 1971 1970class

% (a) 62.2 18.6 6.9 2.6 1.5 5.3 1.3 0.9 0.6 0.1

% (b) 65.9 20.0 3.1 3.4 1·7 4.3 0.6 0.6 0.4 -
A further indication of the change in spawning stock size in 1982 may be made
from the series of acoustic survey estimates of herring spawning biomass in
the concentration off the Yorkshire coast during late August 1979, 1981 and
1982 (the 1980 survey was not carried out at the correct time to obtain
a valid estimate).

25-28 August 1979

22-23 August 1981

26-27 August 1982

Acoustic biomass estimate 12 000 tonnes

10 000 tonnes

32 000 tonnes

These values suggest a substantial increase in the spawning stock biomass
in 1982. It was decided that the acoustic estimate of 74 000 tonnes for
the spawning area off the northeast English coast should be accepted as
the best available estimate for that area. No acoustic survey, however,
was made in the spawning area in Division IVb off the east coast of
Scotland, where a substantial larval production took place in 1982 (see
Section 2.5.2).

The increment to the total Division IVb larval index provided by the
Buchan area can be converted to a biomass estimate. This was used to
raise the 74 000 tonnes from the acoustic survey to the total area of
larval production. This would give a total estimate of spawning stock
biomass of 117 000 tonnes. In view of some of the uneertainties
surrounding this estimate, however, it seemed reasonable for assessment
purposes to take a value of about 100 000 tonnes.

~~~~!!~_!!~~-~~!
A VPA was run for 2-9+ ringers, using F values in 1982 as given for
Division IVb in Seetion 2.7. The catch in number data are given in Table
2.9 and were derived by subtracting the estimated eatches from the
Downs stock (Table 2.12) and catches in Division IVa from the totals for
the North Sea (Table 2.4). The mean weights used were catch weights at
age given in the 1978 Working Group report (Seetion 2.5). For all years,
100% of fish in all age groups were assumed to be mature exeept for
2-ringers in 1982, of which only 81% were taken as mature refleeting the
cateh sample data for that year.

Because of the very low eatches in recent years, the results (Tables 2.9
to 2.11 and Figure 2.5) should be treated,with caution, though the
trends are probably realistie. Fishing mortality of 2-7 ringers dropped
from very high values of 1-2 between 1972 and 1976 to 0.2 or less sinee 1978.
The decline in reeruitment (as 2-ringers) from year classes 1972-75 was
reversed with the 1978 year class. Recruitment from,the 1979 year elass was
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appreciably stronger than recruitment from the immediate preceding
6 year classes. Spawning stock biomass fell from a peak of about
70 000 tonnes in 1974 to remain at about 20 000 tonnes between 1976
and 1980. Improved recruitment subsequently brought about a rapid
increase. The spawning stock biomasses in the recent past compare closely
with the estimates made by previous Working Groups.

2.6.3 Divisions IVc and VITd (Downs stock)

!~~_!!~~~E~_!~_!2~~

I/5th of the 1982 catch of 72 000 tonnes was taken in January and February
as spents in the continental coastal areas and as spents and immature
2-ringers off the Dutch coast. In the 1982 IYFS, the highest density
of 2-ringers in the North Sea occurred in that area at a level of 22 times
the mean density (Figure 2.6), which is where the Dutch fishery took place.

During the main seasonal fishery in October to December, a major part of
the catch was taken in coastal grounds off the Netherlands, Belgium and •
France.

~~!!~~!~~_~!_~E~~!~~_~!~~~

Though larval abundance indices are available for recent years, they
cannot be used to derive spawning stock biomass values by' the reasons
explained in the 1982 report (Section 2.5.3). The 1982/83 larval index
for this stock of 990 x 109 was based, as normally, on four separate
surveys, these being in the two ha1ves of the months of December and
January. The 1981/82 index of 1 531 x 109 was only derived from two
surveys due to inadequate coverage. The comparable larval index from
1982/83 to that of 1981/82 is 1 260 x 109 • This is about four times
the 1980/01 index and about eight times the 1979/80 index.

The results from the larval surveys indicate that one major spawning
took place about mid-November in the Eastern English Channel, with some
spawning also in the Southern Bight. Further spawning took place in
the Southern Bight early in December.

Biomass estimates from Eng1ish acoustic surveys are available for
December 1981, and February, November and December 1982. (See Section
2.4.3.)

The Working Group accepted 'the February 1982 survey as the best estimate
of spawning stock for the reasons given in Section 2.4.3

Recruit~ent indices-------------------
To make a projection for 1983, some estimate of the Downs contribution
is required. Two methods have been employed. The length frequency
distribution obtained from the IYFS in 1982 in Sub-area IV was made i~

available to the Working Group. The total distribution was split into a ~
number of normal frequency distributions, using a method (and a computer
program) by MacDona1d (MacDona1d and Pitcher, 1979). The 1ength com-
ponents with a mean 1ength 1ess than 14 cm was regarded as Downs herring.
They made up about 60% of the total number of fish.

A second method, using the distribution of mean length per statistical
area in the IYFS, was derived. Centres of abundance characterized
by fish with mean lengths of 12.1 cm, 14.4 cm and 18.2 cm were identified
and were used to proportion the catches 1n other areas to these
populations. The results gave a simi1ar estimate to that derived above.

The Working Group decided to reduce this proportion and assign 50~

of the IYFS recruitment estimate to the Downs stock in view of the known
occurrence of North Sea herring 1n the Skagerrak.
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The results of the VPA are given in Tables 2.12-2.14 and are su~arised

in Figure 2.7.A and 2.7.B.

In this section, which describes past development of the fishing
mortality, average fishing mortality refers to mean F over the age
groups 2-8 weighted by numbers at age in the stock. However, these
weighted means cannot be directly related to the fishing mortality used
in the catch projection and in the calculation of the Y/R curve. For
this purpose, fishing mortality has to be expressed as unweighted mean
and, therefore, these values are also given in the VPA table of fishing
mortality.

Fishing mortality fluctuated around a level of about 1.0 up to 1975.
After an increase to a level of abcut 2.4 in 1976, it decreased con
siderably by 1977 and remained at comparatively low .levels up to 1979
as a result of the ban cn directed herring fishery in the North Sea.
As a consequence of fishing in 1980, when the fishery was not officially •
re-opened, fishing mortality increased to 0.4. With the progressing
recovery of the Downs stock and about the same amount of catch as in
1980, the fishing mortality decreased somewhat to a level cf 0.2 in
1981 and reached again 0.4 in 1982 due to a higher catch level in that
year.

The spawning stock biomass at spawning time (i.e., the end of the year)
increased continuously from the very low level in 1976 of about
3 000 tonnes to 61 000 tonnes in 1980. A further increase to about
150 000 tonnes in 1981 took place as a result of the contribution to
the spawning stock biomass by the strong 1978 year class, which
recruited predominantly yo the Downs stock. Since the Downs component
of the 1979 year class was relatively small, no further increase in
spawning stock biomass was observed by the end of 1982.

The positive development of the spawning stock since 1978 must
obviously have resulted from the protection of the Downs herring in
the years 1977-79. The quick reaction of the Downs stock to the ban on
direoted herring fishing compared to the central and northern North Sea
may be explained by a lower~vel of exploitation of juvenile herring
of this stock in the mixed fisheries.

E!~i=~!!~~_~!_~~!~~_~~~_~E~~~!~~_:!!~~~_:!!~=_!~!_!2~~

Catches and the corresponding spawning stock biomass for different
levels of fishing mortality in 1983 have been calculated, using the
data given in Table 2.15.

Recruitment at age 2 in 1983 (year class 1980) was derived from IYFS
results, indicating a very strong year class. Based on an analysis
of the length composition of IYFS catches, the Downs component was
estimated to be about 50% of that year class, i.e., about 1 900 million
I-ringers in 1982. To estimate the number of 2-ringers, 50% of the
total catch of l-ringed fish in 1982 was assumed to be Downs herring.
These catches and natural mortality (M = 0.1) were applied resulting
in 1 528 million recruits at the beginning of 1983.
The fishery in 1982 was concentrated mainly on the three youngest age
groups in the population, and this fishing pattern is expected to con
tinue in 1983. Therefore, the exploitation pattern of 1982 was used
in the catch projection.

The detailed results of the catch projeotion are given in Figure 2.7.D,
and some seleoted management options in the following text table.
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leES Divs. IVc and Vlld

1982 Management 1983
option for

Stock Catch Spawn. 1983 Stock Spawn.
biom. F(2_8) stock biom. F(2_8) Catch stock
(2+) biom. (2+) biom.

(2+) (2+)

237 .271 72 146 FO•1 360 .125 55 ' 273

F83=F82 .271 107 224

Weights in thousand tonnes.
Stock biomass refers to the beginning of the year.e SpaWning stock biomass refers to spawning time (end of the year).
Fishing morta1ity refers to the average F on age groups 2-8 not weighted
by stock numbers.

In the 1982 Working Group report it was suggested that the catches
shou1d be taken sole1y in Divisions IVc andVlld in the period 1 October
to 28 February the fo11owing year, as it is on1y in that area, and during
that time period, that one can be sure of catching on1y the Downs
population.

This suggestion was made with reference to the expected ccntinuation of
the ban on directed herring fishing on the central and northern North Sea
herring stock and was subse~uently submitted by ACFM to the managers
as a recommendation.

If the herring fishery will not be re-opened~on the centra1 and northern
North Sea stocks in 1983, then the considerations given in last year's
Working Group report still app1y.

2.7 VPA - Total North Sea

Estimates of the spawning stock biomass of the components of the North
Sea herring are available from acoustic surveys or larval surveys. The
estimates are summarized in the text table below:

~ Spawning stock ~ ~

Div. IVa 200 000 tonnes 1.8.1982 LarvaljAcoustic

• .Div. IVb 100 000 tonnes 1.9.1982 Larval/Acoustic
Divs. IVc+VIId 146 000 tonnes 31.12.1982 Acoustic

Using the catch numbers for 1982, the input Fs to the VPA were ca1cu1ated
to give a spawning stock size as estimated above. However, because of
different age distributions and different spawning times, it is necessary
to calculate the spawning stock in numbers for each component at spawning
time. Taking account of the catch of the component in the period from
1 January 1982 up to spawning time, the spawning stock of each component
is back-traced to 1 January 1982. Adding each component, we get an
estimate of the total North Sea stock in numbers of herring at 1 January
1982.
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Division IVa

Winter Rings Stock 1.8.82 Catch 1982 Stock 1.1.82 F

2 589.2 10.2 630.8 0.017
3 178.1 1.5 189.7 0.008
4 49.0 0.9 52.5 0.018
5 111.1 3.9 120.2 0.035
6 27.5 2.2 30.5 0.079
7 44.2 4.2 49.5 0.093
8 92.0 3.0 99.4 0.032
8+ 6.0 0.9 6.9 0.147

The age distribution of the spawning stock is based on trawl sampIes

made during the acoustic survey.

Division IVb •
I Aga Distribution Average *)

W R Mature Fish % Weight Cg) Stock 1.9.82 Catch 1982 Stock 1.1.82 F

2 65.9 126 530.7 39.1 595.2
3 20.0 176 130.2 5.3 142.9
4 3.0 211 19.6 0.5 21.3
5 3.4 243 22.4 0.5 24.3
6 1.7 251 11.2 0.2 12.1
7 4.3 267 28.0 0.5 30.3
8 0.6 271 4.2 0.1 4.6
8+ 1.1 271 7.0 0.1 7.6

0.072
0.040
0.025
0.022
0.017
0.017
0.022
0.014

*) The- number of 2-ringers has been adjusted upwards, because the sampIes showed
19% immature 2-ringers.

The calculations are based on sampIes from commercial catches of spent herring.

Spawning stock 1.1.82 - Total North Sea

Division IVa IVb IVc + VIId*) TotalwjR

2 630.8 595.2 475.7 1 701.7
3 189.7 142.9 767.7 1 100.3
4 52.5 21.3 166.5 240.3
5 120.2 24.3 74.9 219.4
6 30.5 12.1 58.2 100.8
7 49.5 30.3 13.7 93.5
8 99.4 4.6 3.1 107.1
8+ 6.9 7.6 14.5

*) The basis of these calculations are described in Section 2.6.,.

'.
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As the first step, the stock in numbers at spawning time is calculated.
Secondly, the fishing mortalities on each stock are calculated to meet
two requirements.

a) The catch of the age group should be the value of the catch in
the relevant area.

b) The stock in number of the age group at spawning time should
match the value of the age group in the estimated spawning
stock.

The fishing mortalities are thus found solving the equation.

where Ns is the stock size at the date when the fraction s of the year
was gone, i.e., N

7
/ 12 is the number as at 1 August.

The input Fs for the last year in the VPA are now selected to give a
stock size at 1.1.1982 as given in the text table on p.18.

For age groups 0 and 1, the inputs F are chosen to produce stock sizes
as estimated in the IYFS in 1982 and 1983, respeotively.

The catch in numbers is given in Table 2.16, and the fishing mortalities
in Tab~e 2.17. The stock in numbers, together with the total biomass,
is shown in Table 2.18. It should be noted that the weights at age used
for this calculation are the stock weights in Doc. C.M.1978/H'3,
although different sets of weight at age have been used for the individual
components in the calculation of the spawning stock in numbers.

•
C

2.8 North Sea Herring - Management Considerations

In last year's report of this Working Group, it was conoluded that the
population spawning in Division IVo and Division VIId had shown a
very marked reoovery, while in Division IVa and Division IVb the
reoovery had been very small. It was further conoluded that Divisions
IVc+VIId spawning stock would increase further to· a level of
300 000 - 400 000 tonnes at the end of 1982, due to good recruitment
from the 1979 year class, the exact increase depending on the fishing
mortality and on what part of the 1979 year class would recruit to the
southern areas.

The present assessment shows that the expected further large increase
in Divisions IVo and VIld spawning stock did not occur. It seems clear
that a larger part than expected of the 1979 year class recruited to
the spawning stocks in Divisions IVb and IVa in 1982. This resulted
in a large increase in the spawning stock in Division IVb from about
40 000 tonnes in 1981 to about 100 000 tonnes in 1982.

The situation in the northern North Sea is more unclear. While neither
larval surveys nor acoustic surveys indicated a substantial increase
in spawning stock in Division IVa from 1981 to 1982, age compositions
collected during the acoustic surveys indicated a substantial relative
contribution to the spawning stock in 1982 from the recruiting 1979
year class. As discussed in Section 2.6.1, this discrepancy could
have several explanations. If estimates of present stock size are
correct, then either the spawning stock estimatesfrom the larval
surveys have overestimated the stock in the years 1978-81, and that
some increase ooourred in fact in 1982, or that non-reported and
unknown catches from the stock in 1981/82 have generated a significant
mortality on the age groups, which had already recruited to the
spawning stock in 1981.
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It has only been possible to carry out a stock projection for 1983 for
the stock in Divisions IVc and Vlld. Assuming 50% of the 1980 year class
will recruit to this stock, a further substantial increase in the
spawning stock is expected at the end of 1983.

If the part of the year class, which recruits to Divisions IVb and IVa
is not fished as 2-ringers prior to the spawning season, the year class
is expected to contribute approximately 200 000 tonnes to the spawning
stock in these areas in 1983. Thus, a further increase in the spawning
stock in Divisions IVb-IVa combined is expected in 1983, but it is not
possible to calculate how this increase will be divided between the two
Divisions.

Based on IYFS, year class 1981 seems to be even stronger than the 1980
year class as l-group. If not fished to any significant extent as
l-ringers and as 2-ringers before it recruits to the spawning stocks, this
year class could contribute approximately 600 000 tonnes to the total
North Sea spawning stock in 1984, if the IYFS estimate is correct. It ha~.
not been possible to make any estimate of how this oontribution would be
divided between the three stooks.

It is thus olear that a signifioant rebuilding is taking placs in the
total North Sea spawning stooks, although difficulties are
experienced in making projeotions on a stock basis. It is, however,
also olear that the rebuilding is being seriously delayed by illegal,
direoted'young herring fisheries.

At its 1982 meeting, the Working Group had to use indireot methods to
estimate the 0- and l-group oatch in 1982. Data, which have now been
presented to the Group, show that the catohes of O-ringers in Division
IVb in 1981 and in 1982 are the highest ever reoorded for this fishery.
They are, in faot, of the same order of magnitude as an average year olass
from the period 1954-70.

For several years the recruitment to the North Sea stook was at a low
level probably due to stock/recruitment failure. This is no longer
the case. The North Sea herring have recently (1980-81) produoed at
least two strong year olasses, which oould have brought the North Sea
herring stook to its former state of highly productive resouroe.

The O-group fishery, whioh took plaoe in Division IVb in 1981 and
1982, will, however, seriously delay a further reoovery of the total
stook. In this oontext it must also be noted that a large O-group
fishery also takes place in Division lIla. This fishery is mainly based
on O-group fish of North Sea origin. It is, therefore, oonoluded that
not only are the young herring industrial oatches in Divisions IVb and
lIla a serious threat to the reoruitment of the North Sea herring but
they are also oontrary to any rational exploitation of this potentially
largest fish resource in the North Sea.

Concerning the fishing of O-group herring along the Danish ooast, ~
ACFM at its April meeting in 1982 recommended a olosure of the sprat .
fishery in ICES statistical s~uares 41 F7 and 42 F7 from 1 July to
31 Ootober. The last two y~arsl fishing indicates, that this area
should be extended southwards and inolude ICES statistioal square 40 F7
as well as the fishery taking plaoe very olose to the shore. The
Working Group suggests that the area be defined aSI from the shoreline
to 1°E longitude, and between 55°30'N and 51°N latitude.

The Working Group is concerned about the failure to implement the
already existing regulations to prevent catches of young herring.
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At its 1980 meeting, the Working Group agreed that before re-opening
fisheries on the North Sea herring stock certain criteria should
be met, i.e., that there should be evidence that the spawning stock
would recover to about 800 000 tennes, even under a limited fishery,
and that there should also be evidence of improved recruitment. If
the 1980 year class will not be fished further before it recruits to
the spawning stock in 1983. the total North Sea herring stock will
probably reach the target of 800 000 tonnes that year.

~

As discussed above, there is firm evidence of improved recruitment.
It is concluded that the criteria will probably be met in 1983. if
one considers the total North Sea stock as one unit. However, it
should be kept in mind that three main components of the
stock have recovered at a different rate.

The Working Group would stress the need for continued protection of
the spawning stocks in Divisions IVa and IVb to ensure further
rebuilding in these areas. If a re-opening of the adult herring fishery
in the North Sea outside Divisions IVc-Vlld is considered, only .
very moderate fishing mortalities should be allowed on these stocks.

"Area TACs combined with closure during the spawning seasons would
probably be the safest method for preventing that a 1arge fishing
effort is concentrated on either Division IVa or Division IVb stocks.

Considering a fishery in Division IVb in early summer, when the Downs
and the Bank stocks are mixed in that area. the Working Group refers
to what was said in last year's report about the mixing of these
stocks.

DIVISION lIla HERRING

Stock Composition

In late January 1983, a Workshop on Stocks Components undertook a
trial of separating Division lIla herring into spring- and autumn
spawned components, using length distributions and meristic characters.
The Workshop found that more than three components could be separated
in Division lIla on the basis of length frequency distributions. Of
these, at least one could be referred to autumn spawners and one or
more to spring spawners. Kattegat spring spawners, Skagerrak spring
spawners, snd North Sea sutumn spawners have different pure stock
characteristics and can be identified by these means. The Workshop
was unable, however, to separate the Kattegat spring spawners from
those in the western Baltic and the Belt Seas.

The Workshop considered four different methods of separating length
distributions into components that are normally distributed. It
reached the conclusion, that be fore an attempt to estimate the
relative proportions of the length components can be made, an integrated'
method of analysing length frequencies must be applied to all
presently available and future data.

For the time being, the broad out1ines indicate that the major
proportion in the catches of O-groups in Ju1y-December and of 1-groups
in January-~~rch are referrab1eto North Sea autumn spawnere.
I-groupe in JuIy-Dece~ber eeem to be dominated by spring epawnere,
which are almoet the sole component amongte 2-ringers and older fieh.

The FiBhery
Catch d.sta

The landings of herring during the laet decade are given in Table 3.1.
Preliminary figuree for 1982, part1y based upon officia1 figures,
amounted to about 111 500 tonnes, which is slightly less than the
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revised figure for 1981. An increase of 6% in the Skagerrak was counter
balanced by an 11% decrease in the Kattegat.

In last year's report, Denmark was not able to produce reliable data
for the second half of 1981, and an indirect method was applied in order
to estimate the likely level of this part of the landings. At the
present meeting, figures'based on a restricted number of samples were
presented to the Working Group, and Table 3.1 was revised aecordingly.
The main change occurs in the unallocated landings, which increased
by 11 000 tonnes to 57 000 tonnes. In 1982, this part of the landings
declined to about 35 300 tonnes.

The total estimated landings thus show a decline from about 171 000 tonnes
in 1981 to about 147 000 tonnes in 1982.

Catch in numbers at age

Catch in numbers at age data were available for the major fisheries in
1982 and for those landings in 1981, for which no data were available •
in last year's report. The revised data for 1981 and new data for 1982 are
given in Table 3.2, together with the years 1974-80. It should be kept
in mind that the apparent exactitude with which the catch of immatures
are stated grossly exagerates the actual precision of these estimates.
In both 1981 and 1982, the figures indicate, however, the largest catches
of O-group herring on record in Division lIla and amount to over 60%
of the total cateh in number. Most of these would probably be of
North Sea origin (see Section 3.1).

3.3 Biomass Estimates from Acoustic Surveys

The yearly acoustie s~ey in August-September was earried out by the
Danish and Swedish research vessels "Dana" and "Argos". The preliminary
results were presented to the ACFM meeting in November 1982.

The 38-kHz equipment was calibrated against a standard copper sphere. The
recorded mm-deflections were corrected for deviation between measured
TVG-amplifieation and the theoretical values as weIl as for the actual
sound absorption and sound velocity.

The corrected mm-defleetions were converted to biomass, using the
following length-dependent target strength.

Mean target strength per individual for all species was converted to
corresponding target strength per kg by length and weight data from the
eatches. A total of 36 pelagie trawl hauls were used to split the
total fish biomass on speeies. The material was grouped by quarters of
ICES reetangles.

The estimated herring stock in number per age group and total biomass
at 1 September 1982 are presented in the text table be10w.

Age group Number x 10-6

o 6 171
1 2 349
2 989
3 221
4 31
5 8
6 1
7 +

•
Herring.

Gadoids.

~ 21.7 log L - 75.5 dB (Haldorsson and Reynisson, 1982)

21.8 log L - 37.3 dB (Dal~n and Smedstad, 1982)

Total
Biomass in tonnes

9 770
340 000
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Recruitment

The annual voung fish survey was earried out in Division lIla during
31 January - 18 February 1983. A total of 35 hauls, eovering 14
squares, were made with the GOV trawl.

The index of the l-group herring, ealeulated as the geometrie mean of
the arithmetie means of seven standard squares, was 3 255, whieh is
more than twiee the index of 1982 and the highest reeorded.

The l-group herring had a wider distribution over the surveyed area,
eompared with previous years, and high numbers were also eaught in
the eastern part of the Skagerrak.

It was not possible during the Working Group meeting to split the
index on loeal and North Sea components.

The abundanee indices for 1972-83 (year elasses 1970/71 - 1981/82)
are given in the text table below:

~

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Index of I-group

78
181
726
455

1 339
204
575

3
504
544

1 647
3 255

•

The IKMT sampling during the survey covered 13 squares and 52 hauls
were made. The abundance of autumn-spawned larvae was higher than
in the preeeding 5 years.

Virtual Population Analysis

A VPA was done on the basis of the 9 years' eatch at age data, which
are available up to now. When eonsidering the results, two points
should be kept in mind:

(i) a major part of the 0- and some of the l-group fish probably
belongs to the North Sea herring and eannot be regarded as
potential reeruits to Division lIla stocks,

(ii) part of the adolescent and adult stock (i.e., ~ 2-ringers)
probably belongs to the spring-spawning eommunities in the
Belt Seas and in the western Baltie. Fishing mortality
inflieted upon that component in these adjaeent areas will
be added to the fishing mortality generated in the Skagerrak
Kattegat.

The results of the VPA (Tables 3.3 and 3.4) are eonsequently of
restrieted value in respeet to the management of Division lIla stocks.
They Show, however, the trend of development in the late decade and
permit comparisons with results from acoustic surveys and trends
in other areas.

The input figures are partly the eateh in numbers at age, whieh have
already been commented upon in Section 3.2.2. They are shown in
Table 3.2. A knife-edge maturity ogive at 3 years of age (3-ringers)
was assumed. Input fishing mortalities were estimated from
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the aooustio stook in number estimate in September 1982, and the oatohes
in number for the period January-September 1982. By this means,
estimates of the fishing morta1ity of the O-group, l-group and the
group of 2 years and older fish were obtained.

Weight at age data were not ino1uded in the present VPA run , as the
stook in nu~bers was the main objeot of the exeroise. For the sake
of reoording they are, however, shown in the text tab1e be10w (in g).

WR. 0 1 2 3 4 5 6 7 8

In 1974-80 12 65 79 140 196 218 241 265 285
oatoh 1981-82 12 40 79 140 196 218 241 265 285

In - 26 60 116 175 205 225 255 275
stook

The stook in numbers, oa1ou1ated by the VPA and shown in Tab1e 3.4,
permits oomparisons with year olass f1uotuations in adjaoent areas. In
Figure 3.1 is shown the relation between the numbers of 2-groups
oa1ou1ated by the present VPA for Division lIla, and those oa1ou1ated
by VPA in Sub-divisions 22 and 24 (C.M.1982/Assess.16). The oorre1ation
between these two sets of figures is high1y signifioant.

In Figure 3.2, the oatoh of 3-ringers in Sub-divisions 22 and 24 is
plotted against the oatoh of 2-groups in Division lIla in the year
before. Again, a high corre1ation is found.

Another oomparison oan be made between the resu1ts of acoustio surveys
oarried out in Sub-divisions 22+24 in Ootober and in Division lIla in
August-September. The data are shown in the text tab1e be1ow, together
with catohes of 2-groups in Division lIla.

Aooustio surveys Catoh
Year-- olass Baltio Ba1Uo DivoIlla Div.llla

.- (O-gr.) (l-gr. ) (2-gr. ) (2-gr. )

1978 1 048 217 434 253

1979 5 846 663 1 260 656

1980 4 020 550 989 314

Even though the time-series is very restrioted, there is an apparent
oonformity between the three aooustio estimates of year olass strength.
The oatch in numbers of 2-groups in 1982 seems, however, to be some
what lower than wou1d be expeoted from the aooustio estimates.

Management Considerations

~

The diffiou1ties mentioned in the preoeding seotion and indeed in
severa1 ear1ier reports dea1ing with the Division lIla herring fisheries
have made it impossible to make an assessment from whioh a meaningfu1
prognosis can be obtained. The Working Group oonsiders, however, that
the attention of ACFM shou1d, in the first p1ace, be drawn to the
oontinuing and apparent1y inoreasing oatohes of young herring and

•
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secondly, to the appropriateness of assessing indigenous herring
stocks in Division lIla and herring in Sub-divisions 22+24 as one unit.

The cAtch of O-eroup herrin~

According to the catch at age figures presented in Table 3.2, the
catch of O-group herring reached the highest level on record in 1981-82.
This may not reflect an increase in fishing effort on young herring
but could be an indication of an increase in abundance in these
year classes compared with earlier year classes in the restricted
period for which age data are available. Even then, these catches
undoubtedly reduce the recruitment to the herring stocks mainly in
the North Sea and could - together with the O-group catches in the
North Sea proper - equal the major part of an average year class.

ACFM has already proposed a number of restrietions which, if enforced,
would effectively cut O-group catches, and it is difficult to
imagine which further restrietions could be suggested. The real
problem in Division lIla thus appears to be the lack of enforcement
of existing regulations and the failure to accept the additional
proposals recommended by ACFM in November 1982. No improvement can be
expected from any additional restrietions without effective
enforcement.

Management of Adult herrin"

The borderline between Division lIla and Sub-divisions 22 and 23
cuts through a more or less continuous series of spawning sites, which
also extends along the western Baltic coast in Sub-division 24. In
Section 3.5, the close relationship between the herring stocks in
these areas was pointed out, and the Working Group finds that
there are good arguments for considering these stocks as one unit.
At present, partial assessments are carried out in two Working Groups
(the present for Division lIla and the Working Group on Pelagic
Stocks in the Baltic, for Sub-divisions 22-24). It is feIt that
ACFM should consider the pratical possibilities and eventual virtues
of a joint assessment in the future. The situation may, however,
be 'more complex in the future, as it should be born in mind that North
Sea adult herring were fished in winter in Division lIla in the
years prior to 1967, and there was also a fishery on adult autumn
spawning Kobbergrund herring in that period.

With no reliable indication of the 2-group strength in 1983 and
with some doubts about the strength of the 3-group, no reliable
prognosis can be made •

CELTIC SEA AHn DIVISION VIlj HERRING

Introduction

The herring stocks in the Celtic Sea and in Division Vllj were
assessed separately by the 1982 Working Group. However, the Working
Group examined the biological data of the stocks in both areas and
the location of the fisheries and concluded that consideration should
be given to managing both areas as one unit. Accordingly, a combined
assessment was carried out and presented to the July meeting of
ACFM. ACFM considered this assessment and recommended that no catches
should be allowed during 1982/83 from the combined areas. A
modified version of this assessment was subsequently used by the
November meeting of ACFM in making predictions about the effects
of various catch levels on the stock size. Catches of 8 100 tonnes
were permitted by the EEC from the area for the period October 1982
to March 1983.
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Th9 Fish9TY in 1982/83

Catch data

The total eatehes from the eombined areas per year and per season are
shown in Tables 4.1 and 4.2. The total eatch taken during the whole
of the 1982/83 season amounted to approximately 13 000 tonnes, whieh
was over 4 000 tonnes less than that taken in 1981/82. The eatches
were again taken almost exelusively by Irish pelagie trawlers and
drifters. Over 70% of the total eateh was taken in the third and
fourth ~uarters of the season by boats fishing during the main
spawning season. As in reeent years, lack of markets greatly eur
tailed eatches throughout the season, and boats were obliged to fish
under severe nightly ~uota restrietions.

Quantities of herring were also discarded at sea by boats, whose
catch had exceeded their nightly ~uota. It was not possible, however
to ~uantify the amounts disearded in this way.

Catch in number rer age grOUp

The total eatch in number per age group is given in Table 4.4. The
eatches throughout the season were domina ted by the 1979 year class,
which during the third and fourth ~uarters eonstituted approximately
60% of the total. This year elass had been noticeably abundant
during 1981/82 as l-winter-ring fish. Older fish were relatively
more abundant during the first and second ~uarters, while l-winter
ring fish.(i.e., the 1980 year class) beeame inereasingly more
plentyful as the season progressed.

Spawning Stock

Larval surveys

Larval surveys were conducted for the fifth suecessive season. Because
the Celtie Sea and Division VIIj were amalgamated for assessment in
1982, it was planned to extend the survey grid westward during the
autumn to 10013'W sO as to cover the Bantry Bay area, where it was
suspected from eommereial cateh samples that spawning oeeurred.
Unfortunately, due to severe weather conditions coverage extended
this far west on only one cruise and then virtually no larvae were
taken. A change in sampling distribution was also made to winter
(December-February) cruises when sampling in 1982/83 did not extend
further west than 8°31'W, beeause in previous years small elass larvae
were very rare in that region. In addition, winter eoverage was
extended northwards on the eastern end of the grid to see, if many
larvae were drifting into the Irish Sea. Again, virtually no larvae
were taken at these new stations. Coverage on time was very satis
faetory with surveys roughly every 14 days. An additional cruise was •
undertaken at the end of the season, because some spawning herring
were still eaught in early February, which was later than in
~revious years.

In the 1982/83 season, small class larvae were most abundant west
of Cork Harbour in the autumn and again in late February and also
off Baginbun Bay in February. Medium and large elass harvae
were less abundant than in any cf the previous seasons.

Following suggestions made at the 1982 meeting of this Working Group,
a new means of calculating the larval index was used, and this is
deseribed in an Appendix to Doe. C.M.1982/Assess:7 and in Grainger
~ ~ (Doe. C.M.1982/H:38). Briefly, for each cruise the total
abuniance of small elass larvae was calculated, as before, by multi
~lying the numbers per m2 by the area represented by each station
tsee Table 4.3), The mean abundance of <10 mm larvae prior to
15 December gave the autumn index and the mean abundance of <11 mm
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larvae after 15 December gave the winter index. The winter index was
then mu1tiplied by 1.465. to compensate for the lower fecundity of
winter spawners (Molloy, 1979) and added to the autumn index to
give an index for the whole season. The indices for the last five
seasons are given in the following text table (number of cruises in
brackets):

I Autumn Winter x 1,465 Total

1978/79 7 163 (3) 122 (3) 7 284

1979/80 9 503 (5) 3 374 (5) 12 877

1980/81 7 601 (4) 8 932 (4) 16 533

1981/82 16 285 (5) 1 510 (5) 17 795

1982/83 14 557 (5) 5 164 (6) 19 721

Estimates of Fishing Mortality

It has not been possible to ca1cu1ate F for the 1982/83 se~son from
cpue data, because, as in the last few years, boats were working
to night1y quotas. There is, however, indirect evidence, that F was
substantial1y lower than in the previous season. In 1982/83, market
demand was lower resu1ting in lower nightly quotas than in the
previous season. For aperiod of about six weeks in October/November
1982, there was virtually no fishing because of a protest by fishermen
and severe weather conditions. Because of the poor demand, several
vesse1s left the fishery before the end of the season. Catches fell
from 17 100 tonnes in 1981/82 to 13 000 tonnes in 1982/83.

Several runs of VPA were carried out with different input values,and an
increasing trend in spawning stock bio~ass over the last five years
was shown with F82/83 = 0.6 or less. There has been a continuous
increase in the larval index during the same.period. In order to
determine which rate of increase in spawning stock biomass'best matched
the increase in the larval index, the ratio of the mean spawning stock
biomass of the last two seasons to the mean of the two previous seasons
was found for each input F. The equivalent,ratio of the two-year means
for the larval indices was also found. The ratios are given in the
text table below: .

Mean SSB
Larval index

Input F 0.4 0.5 0.6

A) 1979/80 - 1980/81 27 350 26 080 25 240 14 705

B) 1981/82 - 1982/83 35 490 30 190 26 650 18 758

B/A 1,30 1.16 1,06 1.28

The increase in spawning stock biomass best matching the increase in the
larval index is derived from F82/

83
= 0.4, and this was taken as the

appropriate F for 1982/83.
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4.5 Recruit~ent

No method is available to predict recruitment to the stock in this new
area. Examination of the numbers of l-winter-ring fish in the stock
from VPA from 1968-Sl indicates that apart from the strong 1969 and
1979 year olasses recruitment has varied between 49 and 97 million fish
each year at 1 April. Although l-winter-ring fish were again abundant
in the catches taken during 1982/S}, it is not possible to draw any
definite conelusion about the strength of the 1980/81 year class.
llowever, if F adult in 1982/8} = 0.4 (se Section 4.4) and F on l-winter
ring fish-is 40% of that on adults, then the estimated strength of the
1980/81 year class is about 109 million at 1 April 1982. This is
higher than the average level of 65 million produced by the stock during
the 1974-80 period, when it was at a very.low level.

4.6 Results from VPA

The results from VPA, assuming F adult = 0.4 in 1982/8}, are shown in
Figure 4.1 and Tables 4.5 and 4.6. The exploitation pattern assumed
that F on l-winter-ring fish was 40% of that on adults. The mean weights •
per age elass are the same as those used in the assessment presented
to ACFM in July, and the mean weights per age class of the stock at
spawning time are the Same as those in the catches, because all catches
are now taken during spawning time. The VPA has been run back to 1958,
and it must be emphasized that over this period considerable ehanges in
stock sizes and composition have taken place. From 1958 to 1970
approximately, the fishery mainly exploited a winter spawning eomponent,
but in the early 1970s an autumn-spawning component emerged and has
since then domina ted the catches and the total stock, as reflected in
the larval surveys.

The spawning stock biomass has slowly increased in recent years from
its lowest level of 2} 500 tonnes in 1976 and was estimated to be about
39 000 tonnes at spawning time in 1982. Fishing mortality decreased from
high levels in the early 1970s (F = 0.70) to about 0.45 during the
years 1975~79 and has since increased slightly to about 0.50 from
1980-82. Recruitment of l-winter-ring fish from 1974 to 1980 averaged
about 65 million, with the lowest level of about 49 million. The 1979
year class (17} million) appears to be the strongest one to enter the
fishery since that of 1969, while preliminary evidence indicates that
the 1980 year class will be above the average reeorded during the
1974-1980 period.

It should be pointed out, that the results obtained from VPA, assuming
F = 0.4 in 1982/8}, give estimates of spawning stock and recruitment
in 1982 and F values in 1981/82, which confirm the assessment carried
out by ACFM in November 1982.

4.7 Stete of the Stocks

The spawning stock biomass at spawning time in 19S} is estimated to •
be about 40 000 tonnes. The highest level recorded was during 1965-69,
when it averaged about 106 000 tonnes, and the lowest level was in the
mid-1970s when it averaged about 25 000 tonnes.

FAtim~te cf t~rget spawning stock biom~es

The preliminary assessment of the stocks in the combined Celtio Seal
Division Vllj area was presented to ACFM in July 1982. The desired
minimum target spawning stock biomass was, however, not estimated.
ACFM examined this aspect and eoncluded that it was not possible to
determine any period since 1958, when F values were consistently'low
and the stock could be considered to be lightly exploited. It waS
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difficult, therefore, to determine the level to which the stock should
be rebuilt. It was apparent, however, that prior to the increaae that
took place in the total stock around 1965, the spawning stock was stable
at about 80 000 tonnes from 1958-64. Yields during this period were
also stable at around 20 000 tonnes. 80d F values varied between O.~ 80d
0.5.
The Working Group was therefore asked to examine the question of an
appropriate target stock biomass for the area. Two aspects were
therefore examined:

1) stockjrecruitment relationship

2) yie1djbiomass ratio.

Stock/recruitment relationship

The relationship between the spawning stock biomass 80d the numbers
of recruits as 1 winter-ring fish produced two years later is shown in
Figure 4.2. This covers the period 1958-80. during which considerab1e
ch80ges in stock composition took place from mainly winter spawners
to autumn spawners. There does not appear to be 80y clear relationship
over the whole time period, but the points fall into two weIl defined
groups each of which corresponds to different phases of the fishery.
There is aperiod from 197~-80, when, with the exception of the 1979
year ~lass. recruitment was low and stock was low. Recruitment during
this period'averaged 89 million fish. A second period from 1958-72 con
tained fluctuating stock sizes, which produced several good year classes
which averaged 162 million fish. The probability that the present
spawning stock biomass will produce very strong year classes is considered
to be low.

Yield/biomass ratio

The relationship between yield 80d spawning stock biomass was also
examined for 1958-82 to determine a desired stock level (Figure 4.~).
Four periods can be identified:

The average yield in each period has been expressed as a percentage of
the spawning stock biomass and is 20%, 28%, 48% and 40%, respectively.
The stock, therefore, was able to expand after the 1958-64 period
during which yields were about 20% of the spawning stock biomass. During
the period 1965-69, the yields increased to 28% of the biomass. The
stock declined rapidly when yields averaged 48% during the period
1970-76. In the latest period, from 1977-82, the yield is approximately
40% of the biomass, and the stock cannot produce sufficiently good
year classes to effect a rapid recovery.

Therefore, to ensure rebuilding of the stock, the yield should never
exceed 20% of the spawning stock biomass. It seems that ir the yields
are ccnsistently allowed to exceed about 30% of the biomass. then the
stock will be in danger of collapsing. .

•

1) 1958-64

2) 1965-69

~) 1970-76

4) 1977-82

Stable stock - mainly winter spawners

High stock - mainly winter spawners

Declining stock - mixed autumn 80d winter spawners

Low stock - mainly autumn spawners.

Stock predictions and management considerations

Stock predictions were made with a selection of fishing mortalities in
198~-84 and 1984-85. assuming 4~ adult F on the I-ringers. The
starting stock in numbers for 1 April 198~ was from the VPA, assuming
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F82/83 = 0.4, with the number of I-ringers taken as 50 million fish
(roughly the minimum value since 1958). Recruitment in 1984-85 was
also taken as 50 million I-ringers. The input parameters for stock
predictions are given in Table 4.7. The results are given in'
Figure 4.1, and in the following text table (SSB in tonnes at spawning
time).

1982/83 1983/84 1984/85

SSB F Catch SSB F2_9 + Catch SSB F2_9 + Icatcn2-9+

39 000 0·4 13 000 41 800 0 0 49 900 0 0

40 600 0.16(=FO•l ) 6 100 42 200 0.16(=FO• l ) 6 400

38 700 0.4(=F82/ 83 13 700 33 100 0.4(=F82/ 83) 11 700

For rebuilding the stock, the catch/spawning stock biomass ratio should
not exceed 0.2 (see Section 4.7.3).

,lEST OF SC OTI.AND HERRING
Assessment ~ocedure

The assessments in this area were done on the same sub-divisions as
in 1982. The limits of these are given in Figure 5.1.

Division VIa North

Catch data

The catches reported by each country from this area in 1973-81, and
the preliminary estimates of the catches in 1982 are given in Table 5.1.
The preliminary total catch of 49 100 tonnes in 1981, given in the
previous report, has been increased by about 2 000 tonnes in the revised
figure for that year. The preliminary total catch for 1982 is about
92 000 tonnes. This is considerably in excess of the catch in that
year given as the preferred level by ACFM in its advice on manage-
ment of this stock in April 1982.

Catch in numbers at age

The estimated numbers at age caught in this area in each of the years
1973-82, and including the by-catches of herring in the Moray Firth
sprat fishery, are given in Table 5.2. The sampling of national
catches was much more satisfactory than in 1981, with all countries
which had taken appreciable catches in the area supplying catch at
age data.

The age composition of the catch in numbers in 1982 is in general
agreement with the prediction made last year, with 2-ringers (1979
year class) being the predominant age group. The 1980 year class was
taken in considerably smaller numbers in 1982 than was the 1979
year class in 1981. This, however. was due to the almost complete
absence of asprat fishery in the Moray Firth in 1982. The catches
of these year classes as I-ringers in the directed herring fisheries
in Division VIa (north) were of almost identical size in the two
years. This might suggest that the 1980 year class will also be
a strong one, when it recruits more fully to the herring fishery in
1983.

•
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Larval surveys

Larval surveys were carried out in this area throughout September and
October by the Federal Republic of Germany and Scotland, resulting in
satisfactory sampling coverage in 1982, both in space and time. The
1982 index of abundance for the smallest size category of herring
larvae was only slightly higher than in 1981 (Table 5.5). Using the
1982 larval index in the regression equation of larval abundance and
spawn!ng stock biomass given in Table 5.5, based on a preliminary VPA,
provided an estimate of spawning stock biomass in 1982 of 380 897
tonnes. This value was used to initiate a VPA.

VPA outputs

From the VPA outputs obtained in 1982 it appeared that the exploitation
pattern on this stock was full recruitment to the fishery of fish
older than 2-group and 0.8 on 2-group. This, however, was based on
the results from the fishing pattern prior to the closure of the
fishery and might not be applicable to the changed situation since
the fishery was re-opened in 1981. It is not possible, with so few
data points subsequent to the re-opening of the fishery, to resolve
this problem reliably. But the preliminary VPA run, based on the
assumption of the exploitation pattern used in last year's prediction,
suggested that the 2-group fish were fully recruited to the fishery in
1981. A new input F for 1982 was. therefore, estimated from the
spawning stock biomass on the assumption that recruitment to the fishery
was complete at 2-rings. The final VPA was run on this basis.

The relevant data are given in Table 5.5. The points are plot ted and
the new regression line is shown in Figure 5.2.

The outputs of fishing mortalities, stock in numbers at age and spawning
stock biomasses at spawning time are given in Table 5.3 and Table 5.4.
As would be expected from the high level of catch taken in 1982, the
fishing mortality in that year was about 30% above the preferred level
of 0.15 advised by ACFM. The size of the 1979 year class at 1 January
1982 is in close agreement with that predicted in last yearls report •.
The number of all other age groups, however, are somewhat lower'than
predicted due to the somewhat higher fishing mortality rate in 1981
than was estimated last year.

Recruitment

In last yearls re port on this stock, recruitment as 2-group in 1982
was estimated based on Scottish research vessel surveys carried out
in February-March 1981 and 1982. In these years the indices of
abundance were of comparable size, and the method used appears, from
the 1982 catch data, to have given a rather good estimate,of recruitment
in that year. A similar survey was carried out in February-March 1983,
and the results would suggest that the 1980 year class is a much
weaker one than either the 1978 or 1979 year classes. However,
with only three data points from these surveys, it would be very
dangerous to assume that the relationship between the index of abundance
and stock size is a linear one over a very wide range of indices.
Under these circumstances all that can be inferred from the 1983 survey
is that the 1980 year class is a weak ong. For prediction purposes,
this year class has been set at 205 x 10 fish, which is the 10west
va1ue at this age given in the VPA over the period since 1970.

M~nagement Considerations

The results of the assessments mentioned above were used to predict
yie1ds and spawning stock biomasses in 1983 and 1984. The parameters
used are given in Tab1e 5.6. The outputs of the predictions over a
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range of fishing mortality rates are shown in Figure 5.3. Yield per
recruit and spawning stock biomass per recruit curves are shown in
Figure 5.3. The Y/R curve has no maximum. The yields at FO.l and
some adjacent values in 1983 and 1984 are given in the text table
below. These assumptions made thrcughout these predictions are

a) that the same fishing mortality rate will be maintained in both
years, and

b) that recruitment will be at the same level in both years.

1982 1983 1984

Catch F
2

_
7

Spawn. Catch F
2

_
7

Spawn. Catch F
2

_
7

Spawn.
stock stock stock

92 417 .201 380 000 38 437 0.10 370 900 36 739 0.10 354 521

57 996 Fo •l =·1549 357 500 52 653 0.1549 324 567,
73 277 0.20 346 865 63 783 0.20 301 926

104 859 0.30 324 386 83 172 0.30 257 296

•
The predicted catches in 1983 are somewhat lower than those predicted
last year at the same F values. This is principally due to the low
recruitment value assumed in this prediction as compared to that
assumed fo~ 1983 in the previous prediction.

Clyde Herring

The fishery in 1982

Landings in the years 1973-82 by Scottish and a few Northern Irish
vessels are given in Table 5.7. The landings in 1982 of 2 506 tonnes
were almost exactly the recommended TAC for that year, but sampling
suggests that approximately 10% more may have been landed due to
overweight boxes. In addition, there were reports of discarding of
immature fish as weIl as reports of illegal landings from this fishery,
but no data are available to quantify this aspect. In addition, an
estimated 11 tonnes were caught as by-catch in the sprat fishery.
Reports of the fishery indicated that fishermen experienced difficulty
achieving their quotas both at the beginning of the season in ~~y and
June and also at the end of August, while quotas were more readily
achieved during July and early August.

Catch in numbers (spring- and autumn-spawners combined) for the period •
1967-82 is given in Table 5.8. The data for 1982 have been raised to
take account of the percentage overweight boxes on a monthly basis.
In 1982, 2-ringed herring made up approximately 50% of the total
landed, with 3-5-ringed herring making up another 30%. In addition,
there were reports of discarding of smal1 herring.

TaRRing experiments

The updated recapture data for the tagging experiment carried out in
the Clyde in May-June 1980, in which approximately 7 000 externally
tagged herring herring were liberated, are given in Table 5.9. Only
a few further returns of tagged herring were received in 1982, and
these were all recaptured within the Clyde, apart from one taken off
the Donegal cOast in June.
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Basis fo~ stock asses~rn~nt

Tbe 1982 returns of tagged herring liberated in the Clyde in 1980 are too
few to draw firm eonelusions about the rate of emigration. Only one
out of29 tags, however, was returned from outside the Clyde, whieh
supports the earlier eonelusions that most of the fishing mortality on
the Clyde population takes plaee within the Firth of Clyde itself.
On this basis, a VPA was earried out to estimate recent ehanges in F.

VPA

As in the previous report, the VPA was earried out using a natural
mortality of 0.1. The exploitation pattern was derived from a trial
analysis, whieh showed that full exploitation appears to be reached at
an age of 2, while that on l-ringers was approximately 7% of that on
older fish in the years 1979-81. Sinee eatehes of O-group are
entirely due to a small sprat fishery, and sinee sampling of this
fishery WaS very poor, it is not possible to determine the proportional
F on this age group. In all runs of the VPA, the value of F on the
oldest age group WaS assumed to be 0.5 in all years. Estimates of F
on 2-ringers and older are shown in Figure 5.4 for input values of 0.1,
0.2, 0.4 and 0.6 in 1982. All runs show a progressive decrease in F
from a peak in 1977 to 1980. For 1981 and 1982, the results of troe
VPA itself are equivocal. Low values of input F indicate a small
decrease of F in 1981 and 1982, whereas high values of input F suggest
that F has'increased. No independent information is available to •
indieate the most likely value of input F. If it is assumed that '
fishing mortality has neither inereased nor deereased over the period
1980-82, an input F of 0.3 is appropriate. The results Of a VPA,
using this input value of F, are given in Tables 5.10 and 5.11.

Sinee disearding of smal1 herring, partieularly l-ringers, is
difficult to estimate, it is appropriate to consider recruitment values
for 2-ringers. An input F of 0.3 would suggest a slightly higher
recruitment than average in 1982.

State of the stock and management consider~tions

The VPA analysis summarized in the previous seetion indieates that
fishing mortality waS redueed when a TAC regulation was introdueed in
1979. Estimation of the fishing mortality in 1982 is impossible
without some independent svidenee, but in the absence of any indieations
of ehanges in fishing effort, it is likely to be around 0.3. If this
is eorreet, and if reeruitment remains at approximately the same level
as in the past few years, then the TAC of 2 500 tonnes advised by
ACFM for 1983 will result in a elight deerease in fishing mortality
rate to about 0.27. As stated in the previous report, it is likely
that a eontinuation of this level of TAC will result in a stable
level of fishing mortality.

HERRING IN DIVISIONS VIa (SOUTH) AND VIIb,e

Cateh Data

The catehes of eaeh eountry fishing in thie area in the years 1973-81,
and the pre1iminary estimates of eatehes in 1982, are given in Table 6.1.
The revision to the preliminary 1981 catehes given in the 1982 re port
amounted to a reduetion of about 1 000 tonnes. The preliminary total
eateh figure for 1982 is 18 000 tonnes, very predominantly taken by
Ireland. This is the lowest eateh taken from this area sinee 1971,
partly refleeting the reduced stock atze commented on in last year's
report, and partly due to seme reduetion in fishing effort in 1982.
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6.2 Catch in Numbers at Age

The estimated numbers at age caught in this area in each of the
years 1973-82 are given in Table 6.2. There has been some minor
revision of the data presented in last year's report for 1981,
arising from the revised catch in weight data for that year. All
countries fishing in this area in 1982 supplied catch at age data
from this fishery. The largest contribution to the catch in 1982
was made by the 1977 year class, reflecting the rather moderate
recruitment to this stock in recent years. The catch of l-ringers
in 1982 was again very low compared to previous years.

6.3 Larval Surveys

Although the larval surveys in 1982 again extended south to
Galway Bay end covered a longer time period, the time-series of
comparable data on this basis is as yet too short to be used in
predicting stock size. Accordingly, the index of larval abundance
in 1982 has been estimated on the same basis as in the past.
The sampling coverage in 1982 in the standard area, which has been
used to date for spawning stock biomass estimation, was again very
satisfactory both in space and time. In 1982, comparative fishing
was done between Irish and Scottish vessels engaged in these larval
surveys•. This suggested that, although there was no significänt
difference in the total number of larvae caught by the two vessels,
the Scottish vessels were catching 1.8 times more larvae in the size
category used in the index. The reason for this will be investigated,
but, for the moment, this value was applied as en adjustment
factor to the Irish 1982 data. The effect on the final index was
less than 5%.
The resulting larval indices are given in Table 6.5. The index for
1982 is somewhat higher than for 1981 but is again low compared
to earlier years.

6.4 VPA

It will be noted that the spawning stock biomass estimates given
in Table 6.5 are somewhat different from those given in the
corresponding table in last year's report even for the earlier
years, when they are unaffected by the terminal F value used to
initiate the VPA. This is because it was discovered, that the
spawning stock biomasses used in 1982 were calculated with the
wrong mean weight at age. To initiate the VPA, it was, therefore,
necessary to recalculate the spawning stock biomasses derived from
last year's VPA, and a new regression e~uation between spawning
stock biomass and larval abundance. This was then used to estimate
the spawning stock biomass in 1982, which, in turn, was used to •
estimate the input F value for 1982 to start the VPA. The input
data for this, the predictive regression e~uation,using the data
up to 1981, and the revised spawning stock biomasses derived from
the final run of the VPA are all listed in Table 6.5. The revised
regression e~uation using the final outputs is also given in this
table end shown in Figure 6.1.

In this stock, recruitment to the fishery is complete at age 2, and
an F of 0.208 gave a satisfactory fit to the larval data. The Fs
at age, stock in numbers at age and spawning stock biomasses at the
time of spawning are given in Tables 6.3 end 6.4, respectively.
The data given in Table 6.3 would suggest a reduction of about 20%
in F in 1982 compared with 1981. The VPA output (Table 6.4), however,
would suggest a slight reduction in spawning stock biomass in 1982,
compared with 1981, due to the reduced recruitment to the population
in the last two years.
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Recruitment

In this area, there are no satisfaotory data avai1able to give a fishery
independent index of reoruitment to the stook in 1983. Young herring
surveys, designed to identify nursery grounds in this area and to
provide indioes of reoruitment, were carried out in 1981 and 1982 and will
be oontinued in subsequent years. The surveys oarried out to date
indicate Galway and Donegal Bays as nursery areas. The time-series of
data is as yet too short to measure year olass strengths quantitative1y.

The on1y data which oan give any indioation of this are the oatches of
I-ringers in 1982. As mentioned in Section 6.2, these were very 10w
in that year. The prcblem in estimating the stock of this age group
at 1 January 1982 from the oatoh data in that year is, that there is
no objeotive way of estimating the F in that year on that age group.
If one takes the ratio of the F on 1-group to the mean F on ful1y
reoruited age groups in the years 1979-81 and takes the means of these
ratios as applying to 1982, an estimate of F on I-ringers in 1982 of
0.018 wou1d be gbtained. This, however, wou1d estimate this year olass
as on1y 44 x 10 fish at 1 January 1982. This wou1d be by far the
poorest year olass ever reoorded in this stook. The Soottish recruit
survey in Division VIa does not sampie this area very weIl, but the
resu1ts of it wou1d indioate that this 1980 year olass in 1983 is only
slightly less abundant than was the 1978 year olass in 1981. On
this basis, an F of 0.010 would seem an appropriate oompromise,
resu1ting in an estimate of 2-ringers in 1983 of 70 x 106•

Management Considerations

The results of the assessments given above were used to predict yie1ds
in 1983 and 1984. The parameters used are given in Tab1e 6.6. The
outputs of the prediotions over a range of fishing morta1ity rates,
in terms of yie1ds and spawning stock biomasses, are shown in Figure 6.2.
Yie1d per reoruit and spawning stook biomass per recruit ourves for this
stook are shown in Figure 6.2 C-D. The yield per reoruit ourve is
flat-topped, and, therefore, Fmax is not relevant. The yie1ds, at FO.l
and some adjacent va1ues, in 1983 and 1984 are given in the text table
below.

•
1982 1983 1984

Catoh F
2

_
7

Spawn. Catch F
2

_
7

Spawn. Catoh F
2
_

7
Spawn.

stook stock stook

18 079 .208 77 345 7 822 0.10 75 475 7 798 0.10 75 248
11 772 FO•1-·1545 72 769 11 180 Fo•1=·1545 69 107

14 911 0.20 70 584 13 601 0.20 64 381

21 338 0.30 66 010 17 824 0·30 55 139

These prediotions for 1983 are reasonably oonsistent with those
given for that year in the 1982 report.
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7. IRIS" SEA HBRRING (DIVISIO~ VIIa)

7.1 Introduction

The TAC for the North Irish Sea for 1982 was set at 3 800 tonnes, the
same as in 1981. The reported catch from the North Irish Sea was
4 855 tonnes (Table 7.1). Actual catches were probably greater than
this, because many small fish were dumped at sea, boxes often
overweight, and some catches may not have been reported. Nominal
catches were allocated to ~~ or Mourne stock on the basis of
vertebral counts, gonad condition, and location of capture as
described in Doo. C.M.1979/H:6. 3 097 tonnes were allocated to Manx
stock, and 1 758 tonnes to Mourne stock (Table 7.2). The two stocks
are considered separately below, and general recommendations for the
North Irish Sea are given in Seotion 7.4.

Manx Stock

The fishery in 1982

The fishing pattern was similar to that in 1981. Daily quotas per
boat were recommended by a representative port committee, a short
week of four fishing days was worked, unfil1ed quotas could be
carried over up to the end of the week but not longer. Effort data
are not available, but re ports and observations suggest that the
effort was similar to that in 1981. The TAC was taken by 2 September.

Some fishing took p1ace after the TAC was taken. There were persistent
reports of discarding at sea of small herring; these reports were
supported by the difference in length frequency distribution between
samples of sorted and unsorted boxes of herring landed, but it was not
possible to quantify the amount of young fish discarded.

Estimates of fishing morta1ity end stock size

The number of fish at each age in the nominal catch is given in
Teble 7.3. VPAs were applied to these data, with a range of input F
for 1982. There is no independent evidenoe on which to base a choice
of input F. In view of the similarities between the fisheries of
1981 and 1982, the Working Group used the same reasoning to choose
an input F in 1982 as was used in 1981.

Most of the fishing took place to the west of the Isle of Man, and most
of the fish were caught before September, it is likely that the
fishing mortality on the 2-ringed fish was higher than on the older
fish, which tend to appear in quantity late in the season. The TAC
was taken early without difficulty by a relatively small fleet. The
Working Group considered that F on the fully recruited fish would be
much less than in 1980, and an F of 0.4 on 2-ringed fish and of 0.3
on 3-ringed fish and older seemed appropriate. Actual catch in numbers
of l-ringed fish could not be estimated because of discards at sea.
This year class is derived from the low spawning stock of 1980 and is
likely to be poor. An F on l-ringed fish of 0.07 gave a stock in
number of this age in 1982 of about 30 x 106, equivalent to that of
1965, the lowest given by VPAs carried out by the Workin~ Group. This
value of F was used for the VPA. Results of VPA with F (age 1) =
0.07, F (age 2) = 0.40 and F (age 3 to 8+) = 0.30 are given in
Tables 7.4 and 7.5. The results indicate a spawning stock biomass
at spawning time in 1982 of 8 400 tonnes, a modest increase on that
indicated for the previous two years.

State of the stock

Figures 7.1.A and 7.1.B show that the deoline in spawning stook
biomass associated with high F whioh started in 1971 and continued
until 1980, has possibly been halted. Estimates from VPA of stock size
in 1981 and 1982 must be treated with caution, but it appears that a

•
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recovery may have etarted. Ccntinuing recovery will depend on the
recruitment (which ie likely tc be low, eince the epawning stock is
relatively low) and a very modest catch to generate an F of less than
0.4. The text-table below gives projections based on an assumed
recruitment of 30 x 10-6 l-ringed fish in 1983 and 1984, with an F on
l-ringed fieh of 0.07, and fishing mortality on fish 2-ringed and more
equal at all ages sud equal in 1983 and 1984.

Manx Herring Div. Vlla N.lrish Sea

1982 1983 1984

stock Spawn. F Option Stock Spawn. Stock Spawn.
biom. stock Catch (F

2
_

8
) biom. stock Catch biom. stock Catch

1 Jan. biom.
Agel F

1 Jan. biom. IJan biom.
at sp. at sp. at sp.
time time time

1 0.07
16.3 8.4 2 0.4 3.1

F(O.I)>2 0.3
= FO•15 17.2 10.9 1.8 19.9 13.1 2.1

0 17.2 12.7 0 21.9 17.1 0

0.1 17.2 11.5 1.2 20.5 14.3 1.5

0.2 17.2 10.4 2.3 19.2 11.9 2.7

0.3 17.2 9.4 3.3 18.1 10.0 3.5

0.4 17.2 8.5 4.2 17.0 8.4 4.2

•
F1984 = F

1983
Catch and biomase in tonnes x 10-3 •
Stock biomaes = L weight of stock at age 1 to 8+.
Spawning stock biomass = L weight of stock age 2 to 8+ at spawning time.
Weight at age in catch and in stock as given in 1982 Working Group report,
based on mean valuee from Manx sampIes over 10 years •

Mourne Stock

The fishery in 1982

The total nominal catch of the Mourne stock in 1982 was 1 758 tonnes, made
up of 490 tonnes selectively fished by gill nets over the Mourne spawning
grounds and 1 260 tonnes taken as a component of the Isle of Man fishery out
side the 12-mile Irish coast limit (Table 7.2).The comparable data for
1981 were 1 146 tonnes in the mixed fishery and 295 tonnes selective1y
fished over the spawning grounds. There was, therefore, an increase of
about 22% in the catch in 1982. However, as the Repub1ic of Ire1and did
not participate in the Mourne gi11-net fishery in 1982, their a11ocation
of 200 tonnes was not taken. Accordingly, in 1982, the selective gi11-
net fishery did not take up the who1e 600 tonnes a11ocation.
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7.3.2 Catch in nU'llbers by "'ge

•....2±
305

~

281

to give the catch
Table 7.6 that the
2-ringers made up
Mean weights at age
1982 sampIe data

...:L
279

-L
258

....2.
244

-.L
226

-l...
204

_2_

165

Age (w.r')-2- __1__

Weight (g) 26 108

The total catch in numbers of fish per age group in each of the years
1972-82 are given in Table 7.6. This has been estimated by using data
from sampIes of the catch landed in Northern Ireland, the Republic of
Ireland and the Isle of Man. From sampIe data in the mixed fishery,
it was estimated that at least one-half of the l-group herring caught
in 1982 were discarded at sea by vessels participating in the Isle of
Man fishery.

Thus, the catch in numbers of I-ringers was doubled
in numbers shown in Table 7.6. It may be seen from
catch is heavily dependent on 1- and 2-group fish;
46% of the catch in 1982 as opposed to 43% in 1981.
used to calculate the stock sizes were based on the
and were as folIows:

7.3.3 North Trish Se" - Yo'mg herring survey

A young herring survey, similar to those carried out in 1979-82, was
carried out in the northwestern Irish Sea in February 1983. The
results, although not yet completely analyzed, indicate that the 1981
year class will be at about the same level of abundance as that of 1980.

7.3.4 lli
A first VPA was carried out with F = 0.2 on age groups 2 and over, as
this was the va1ue adopted by the previous Working Group for the 1981
season. This VPA gave a value of F = 0.31 for 1981. Thus, a further
trial run was made with input F = 0.3. This increased F8l to 0.43. As
in previous years, the Working Group had 1itt1e evidence on which to
select as the most appropriate va1ue of input F in 1982. However, given
that there was no increase in the number of boats participating in the
fishery in 1982, on1y a moderate demand for herring, and the 10w TAO, it
was assumed that the fishing morta1ity rate in 1982 was probab1y 10wer
than that in 1981.

Hence, input F • 0.3 was chosen as the most appropriate value for age
groups 2 and over in 1982. The input value for l-group fish in 1982
was then adjusted to produce a recruitment of 26 x 106 (a va1ue equal to
the number of I-ringers in 1981)(1979 year olass). This was congruent
with the results of last year's young herring survey, which indicated
that the abundance of the 1980 year c1ass was simi1ar to that of the
1979 year class. This generated an F of 0.13 on age group 1. The •
input value of F for the oldest age group in 1981 and ear1ier years
was taken as those given by mean weighted F for age groups 2-7.

The exploitation pattern on the Mourne stock is rather different from
that used in the Manx stock assessment (see Section 7.2.2). The reason
for this is that the fishery, wh ich mainly took place to the west of
the Is1e of Man is considered to have exploited all age groups of Mourne
stock to the same extent, while main1y younger age groups of the Manx
stock are taken in this area.

The results of the VPA, with the input values discussed above, are
summarized in Tab1es 7.7 and 7.8, which give fishing morta1ity at age,
stock in numbers at age age, and spawning stock biomass at spawning time.
The results indicate a spawning stock biomass at spawning time of
5 000 tonnes and were conslatent with the conolusion reached by the
Working Group in 1962, i.e., that the spawning stock biomass is increasing.
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State of the stock

The Y/R and spawning stook biomass per reoruit ourves, dependent on the
1982 exploitation pattern, are shown in Figure 7.2.

In making a prediotion, the Working Group assumed that the geometrio
mean of I-ringers from the VPA in the period 1974-79, i.e.,
32 x 106 l-group fish, was appropriate for I-ringers in 1983 and 1984.

Although the young herring survey (Seotion 7.3.3) oannot yet be
used to measure the size of these year olasses, the results would
support the assumptions that the 1981 year olass was at least as streng
as the 1980 year olass, and that both yearclasses were stronger than
year olass 1979.

Prediotions were oarried out with the above-mentioned assumptions, and
the 1982 stock (2-9+) generated by the VPA with an input F82 on age 2
and over of 0.3.Stock changes and yields indioated by the projeotions
are given in the text-table below.

The resulting oatches and spawning stock biomasses over a full range of
Fs are il1ustrated in Figure 7.2.

Mourne Herring Div. Vlla North Irish Sea

•

1982 (from VPA) Manage- 1983 1984
ment

Stook Spawn option Stook Spawn. Stook Spawn.
biom. stook F Catdl for biom. stook Catoh biom. stook Catoh

biom. 1983 biom. biom.

9.1 5.1 Age 1 1.7 F • 0.1 8.1 0.9 15.9 11.6 1,2
=0.13

Age 2-9 F = 0.15 11.8 7.8 1,3 15.4 10.7 1.8
- 0.3

F = 0.20 7·4 1.7 15.0 9.8 2.3

F = 0.30 6.8 2.4 14.1 8.3 3.0

F1983 = F1984
Unitsl tonnes x 10-3

It must be noted, that the stock in both years is heavily dependent on
assUEed values of initial strengths for year classes 1980, 1981 and 1982.
Thus, the prediotions for 1984 must be oonsidered as somewhat unoertain.

Management Considerations

TAC

The fishery in the North Irish Sea exploits a mixture of Manx and Mourne
herring in the area west and southwest of the Isle of Man for a large
part of the fishing season. Catches in this area oannot be al100ated
to stook until all relevant biologioal and statistioal data are avail
able after the end of the fishing season. The Working Group, therefore,
recommends that a single TAG be set for herring in the North Irish Sea,
rather than separate TACs for Manx and Mourne stooks.
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The impact on each stock will depend on the seasonal and spatial
distribution of the fishing effort; it is important that the effort
applied to take the TAG should not be concentrated on either the Mourne
or the Manx stock. If the fishing was concentrated on the early part
of the season, it would exploit the ~~nx stock and the Mourne stock
with a more or less equal F. If major part of the TAC was taken late
in the season, the impact on Manx fish would be greater, snd that on
Mourne fish less.

In 1982, ACFM considered that, subject to the examination of data from
the 1982 fishery, the TAG for 1983 should be the same aS that set for
1982, i.e., 3 800 tonnes, of which 600 tonnes could be al10cated to a
selective directed herring fishery over the Mourne spawning ground in
1982 and 1983.

The Working Group considers that it is undesirable to increase the
catch on this spawnirgground until the impact of the fishery, which was •
resumed in 1980, can be reliably assessed. A TAG of 3 800 tonnes, of
which 600 tonnes were taken on the Mourne ground, would leave a balance
of 3 200 tonnes to be taken between the mixed fishery and the fishery on
Manx herring as they approach their spawning ground east of the Isle of
Man. In 1981 and 1982 about 70% of the catch other than that on the
Mourne spawning ground was made up of Manx stock and 30% of Mourne stock.
If this pattern was followed in 1983. about 2 240 tonnes of Manx fish
would be taken and 1 560 tonnes of Mourne fish (960 tonnes from the
mixed fishery, and 600 tonnes from the spawning ground). Projections
made in Sections 7.2.3 and 7.3.5. illustrated in Figures 7.1 and 7.2,
suggest that the fishing would generate an F of about 0.2 on Manx fish
and 0.18 on Mourne fish. It should be remembered, that the projeotions
were made with F in 1982 and recruitment in 1982 and 1983, based on
qualitative evidence only. Nevertheless, they were made with caution
and they indicate that a TAG of 3 800 tonnes in 1983 would represent
a cautious management. The same TAG in 1981 and 1982 appears to have
allowed the biomass of both Manx and Mourne stocks to increase.

It would be prudent to examine data from the 1983 fishery before
considering management for 1984. If, however, it is essential to make
a provisional recommendation. it is suggested that the TAG for 1984
should be the same as that for 1983. In each year, the part of the TAG
allocated to the selective directed herring fishery over the Mourne
spawning ground should be clearly stated.

7.4.2 Other conservation rneasures

Management of the North Irish Sea fishery in the past has included
measures to reduce fishing mortality on the spawning stock by closure
of the fishery from the Saturday nearest to 21 September until the
Monday nearest to 16 November. except for a smal1 direoted gill-net •
fishery on the Mourne spawning ground, prohibition of directed herring
fishery in the nursery areas, and a minimum size regulation. These
measures should be continued in 1983 and 1984.

8. THE ICELAIIDIC SPRING- AND S~R-SPAWNING HERRIK3
8.1 The fishery

Ro signs of recovery of the Icelandic spring-spawning herring were
observed, and the fishery in 1982 was entirely based (99.8%) on
Icelandic summer spawners.
The landings of summer-spawning herring from 1973-82 are given in Table
8.1. The 1982 landings were about 53 900 tonnes. Of these, about
14 500 tonnes were taken bydrift nets, 1900 tonnes by set nets and
37 500 tonnes by purse-seines. The fishery took place during the last
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summer-x 10-3) of Icelandic
in 1979-82

four months of the year. The text-table below gives the catches,
the TACs set and the TACs recommended during the last four years
for this fishery.

Landings and TACs (in tonnes
spawning herring

•8.2

~ Landings :lli!. Rec. TACs

1979 45.1 35.0 35.0
1980 53.3 50.0 45.0
1981 39.5 42.5 40.0
1982 53.9 50.0 50.0

Catch in Numbers. Weight at Age and Age Distribution

The catch in numbers by age for the Icelandic summer spawners are
given in Table 8.2 for the period 1969-82. During the period 1975-77,
the catches were predominated by one year class, i.e., the 1971 year class.
In 1979, two new strong year c1asses had recruited to the fishery, i.e.,
the 1974 and 1975 year classes, which predominated in the catches unti1
1981. However, the catches'in 1982 are based on a much wider range of
age groups, especially those belonging to the 1979-1974 year classes.
It should be noted that about 8% of the catches are still coming from
the 1971 year c1ass. Out of 210 million herring caught in 1982, 20.6
million were immature or just about 10% by numbers. This corresponds to
about 5% immatures by weight. The weight. at age for each year is
given in Tab1e 8.3.

•

The M~turity at Age

The division between immatures and the adult part of the stock is based on
a new maturity ogive, which has been re-calcu1ated from all samp1es of
herring taken during the last four months each year by non-selective
gears, i.e., purse-seines or pelagic trawls (Table 8.4). During the
period 1969-73 of low stock abundance and low recruitment, there was a
sharp increase (from 0.08-0.64) in the proportion of 2-ringers, which
matured and spawned at that age. There was areversal of this trend in
1974, when the strong 1971 year c1ass recruited to the stock. During the
period 1977-82, only a very sma11 fraction (about 0.05) of the 2-ringers
became mature and spawned at that age. Simi1arly, the proportion of the
3-ringers, which matured, fell from 1 to about 0.7 in the period 1973-79.

Acoustic Abundance Surveys in 1982 and in January 1983

The state of the Ice1andic summer-spawning herring has been monitored
by acoustic abundance surveys since 1973. It has been shown (Jakobsson,
1982) that the acoustic estimates are corre1ated with the subsequent
VPA outputs.

As discussed in the report of the At1anto-Scandian Herring and Cape1in
Working Group 1982 (Doc. C.M.1982/Assess:12), the summer-spawning
herring assemb1ed at the beginning of 1982 on new wintering grounds near
southwest leeland at the mouths of two big rivers. During the period
9-10 January 1982, acoustic abundance estimates were obtained under
exce11ent weather conditions. Based on the mean weights at age from the
sampling of these wintering concentrations and 1ength-dependent TS
(Ualdorsson & Reynisson.1982). the biomass on the wintering ground
was about 200 000 tonnes of herring. The age distribution of the sampIes
showed that the immature part of the stock was, to a 1arge extent, absent
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from these wintering concentrations. Despite a considerable effort in
December 1982 and in January 1983, an acoustic estimate of the adult
stock could not be obtained, either because the herring were tao close
to the coast, or due to lang periods of very bad weather, especially
in January 1983, which prevented the work at sea. However, the
3-ringers, i.e., the 1979 year class, had assembled in January 1983
in one fjord at the east coast and two almost identical acoustic
estimates were obtained. In the absence of a new acoustic estimate for
the adult stock, it was decided to use the results of the January 1982
acoustic survey and the catches taken in 1982 to calculate the fishing
mortality for the adult herring (4-ringers and older). On this
basis the fishing mortality was F4+ = 0.25. The fishing mortality
for 3-ringers was taken to be about half of the adult F, but the
fishing mortality for 2-ringers in 1982 of F2 = 0.05 was calculated
from the new acoustic estimate of the 1979 year class and the catches
taken in 1982. The data used in these calculations are given in
Table 8.5.

VPA Outputs

Using the catch at age data given in Table 8.2, and input Fs as described
above, a VPA was run. The outputs of fishing mortality at age, stock
in numbers at age and spawning stock biomass at 1 July are given in
Tables 8.6 and 8.7, respectively. The results are similar to those
given in the 1982 re port of the Atlanto-Scandian Herring and Capelin
Working Group (C.M.1982!AssessI12). The fishery for this stock was
re-opened in 1975, and according to this assessment, the fishing mor
tality for 4-ringers and older herring was about 0.15 during the first
three years of exploitation. ~~ring the period 1977-82, the fishing
mortality has been araund, or just above, 0.2.

As shown in Table 8.7, the 1971 year class is estimated to have been
about 470 million as I-ringers, The 1972 and 1973 year classes are
both paar (144 million and 184 million, respectively), while the 1974
and the 1975 year classes are estimated to have been 721 million and
518 million as I-ringers, respectively. The 1976 year class is paar or
only about 176 million. The 1977 year class was estimated as very
strang (620 million as 2-ringers) in the 1980 acoustic survey. The new
estimate of about 272 million in this assessment is based on the
assumption that the year class had fully recruited as 4-ringers in
1982, and, therefore, this low estimate is based on the input fishing
mortality of F4+ = 0.25. The strength of the 1978 year class was
acoustically estimated as 500 million I-ringers (Jakobssan, 1982). On
that basis, the fishing mortality of 3-ringers in 1982 would only
have been 0.06 or 0.25 of the adult F. Inspection of Table 8.6
indicates, however, that this is probably not realistic, and, therefore,
a more conservative estimate of F3 - 0.12 was chosen, which is about
half the value of the adult F. This input fishing mortality reduces
the estimate of the 1978 year class to 311 million I-ringers. The
strength of the 1979 year class of 437 million I-ringers is based on
an acoustic estimate obtained in January 1983.

The epawning etock biomase (Tab1e 8.7) increaeed from about 11 000
tonnee in 1972 to about 200 000 tannes in 1978. During the 4-year
period 1979-82, the spawning stock biomass has been about 250 000 tannes.

•

•
8.6 Management Considerations

According to the present assessment, the spawning stock biamase has
remained stable at a level of about 250 000 tannes during the last
four years. In 1983 it is expected to increase somewhat (265 000 tannes).
This level of stock abundance is within the range of spawning stock
biamass during the 1954-63 period of high and steady recruitment. Catches
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have been calculated, over a range or Fs, ror 1983, using the starting
parameters given in Table 8.8. The stock in numbers data are
derived rrom Table 8.7 apart rrom the 1- and 2-ringers, which are assumed
to be 400 million as I-ringers. These age groups are a very small
proportion or the catcht The weight at age ror the catch are rounded
mean weights rrom the previous rew years. The exploitation pattern
is the sams as in 1982. The resulting catcheB and Bpawning stock
biom&sses over a range or Fs are illustrated in Figure 8.1. For
this population, the yield per recruit and spawning stock biomass per
recruit are also shown in Figure 8.1.

Projections or stock abundance and catches in thousand tonnes ror a range
or values or F are given in the text-table below

1982 1983 1984

Spawning Spawning
Catch F4+ F4+ Catch stock instock

1984

53.8 0.25 248.6 0.1 27·8 301

0.22 49·7 276

0.3 65.5 260

During the last rive years (1977-82), the rishing mortality in the
adult component or this stock has been about, or just above, 0.2.
Since the stock abundance has also been at a steady level and its
abundance iB within the target range or spawning biomass (200 000 
300 000 tonnes), which during the period 1954-63 gave high and steady
recruitment, it would seem appropriate that the exploitation or this
stock should be continued at about the F - 0.2 level.

MINIMUM SIZE OF HEaRING

At present, the minimum atze limit ror herring in most areas is 20 cm
. (at this length the herring have not yet spawned). Under the EEC----

marketing arrangements, rishermen are allowed compensation ror herring
which they cannot seIl, and in the present situation or depressed
prices ror herring, considerable quantities or emaIl herring (~20 cm)
can nowbe landed legally and will subsequently be dumped.

Although this may be considered as a marketing problem, it haB serious
biological implications. The Working Group would, thererore, point
out the dangers or encouraging the landings or emaIl immature herring
by the present marketing arrangements within the EEC.

It should further be considered to increase the minimum landing size.

DENSITY-DEPENDENT POPULATION PARAMETERS

The only data presented to the Working Group on density-dependent
population parameters concerned the Icelandic summer-spawning herring.
Here, the proportion of herring spawning as 2-ringers increased from
8% to 64% during the period 1969-73, when stock abundance was low.
There was areversal or this trend in 1974, when the strong 1971 year
class recruited to the stock. During the period 1977-82, only a very
emaIl rraction'(about 5%) or the 2-ringers spawned at that age.
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For the other herring stocks with which the Working Group is concerned,
lang data series exist at the various national laboratories, but these
data had not been worked up for the present meeting. It was agreed
that various members of the Working Group would attempt to extract
the relevant information from their data files at home, and present
the results in working documents to the 1984 meeting of this Working
Group. The following division of labour between laboratories was
proposed:

England: central and southern North Sea stocks

Scotland: Divisions IVa and VIa north stocks

Ireland:

Isle of ~~n:

Iceland:

Celtic Sea stock, and herring in Division VIa south
and Divisions Vllb,c

~~X stock

Icelandic summer spawners. •The Canadian representative offered to produce a working document
for the next meeting of this Working Group on density-dependent
growth of herring in the Northwest Atlantic.
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Tab1e 2.1 HERRING. Catch in tonnes 1973 - 1982 North Sea (Sub-area IV and Division VIId) by country

(National catches ae officia11y reported. Unallocated catches provided by Working Group membere.)

~
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982*

Country

Be1gium 2 160 603 2 451 2 451 57 - - - - 10 306
Denmark 174 254a) 61 728bl 115 616 34 841 12 769 4 359 10 546 4 431 21 146 72 116
Faroe Islands 54 935b) 26 161 25 854 .14 378 8 070 40 10 - - -
Fin1and

22 2351
- - 1 034 - - - - - -

Francs 12.548 20 391 14 468 1 613 2 119 2 560 5 527 15 099 15 616
Gerrr.an Dem. Rep. 1 728 3 268 2 689 2 624 2 - - - 2 ;ooc) -

349c)Germany, Fed. Rep. 10 634c) 12 470 6 953 1 654 221 24 10 147
Ieeland 23 742d) 29 017 16 286 9 412 - - - - - -
Netherlands 34 070 I35 106 38 416 20 146 4 134 18 - 509 7 700 11 967
Norway 99 739 40 975 34 183 27 386 4 065 1 189 3 617 2165 70 680
Poland 5 738 9 850 7 069 7 072 2 - - - - -
Sweden 4 222e) 3 561 6 858 4 777 3 616 - - - - -
U.K. (England) f) 2 268 5 699 6 475 9 662 3 224 2 843 2 253 77 303 3 730
U.K. (Scotland) 16 012 15 034 8 904 15 015 8 159 437 - 610 45 1 780
USSR 30 735 18 096 20 653 10 935 78 4 162 - - -

Total North Sea 484 012 275 116 312 798 174 834 46 010 11 033 19 158 13 466 46663 116 544

ITotal including una110cated catches 25 148 60 994 140 972 171 481

*) Prel1mJ.nary
a) Total inc1udes 2 107 t for human consumption unspecified to area
b) Supplied by Fiskirannsoknarstovan
c) From Federal Republic of Germany national statistics compiled by Federal Research Board for Fisheries, Ha~burg

d) Excludes 15 938 t caught on Skagerrak border and al10cated to that area on the basis of age analysis
e) Swedish catches in Danish ports reported by area (North Sea, Skagerrak) used for area allocation of Swedish

landings reported as Skagerrak and North Sea in Swedish Statistics
f) Catchps from Moray Firth not included
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Tab1e 2.2.1 HERRING, catch in tonnes in Division IVa West

YEA.R 1978 1979 1980 1981 1982

BELGIUM - - - - -
DENMARK - 4~7 687 11 ~57 ~OO

FRANCE 486 49~ 651 1 851 2 276

Fed. Rep.
GERMANY 4 10 - - 48

NEI'llERLANDS - - - - -
NORWAY 27 - - - -
UK (Eng1and) - - - - -
UK (Scot1and) - 6 18 2 -

Una11ocated. 0 0 1762 6 492 1 706

TOTAL 517 946 ~ 118 19 702 4 ~~O

Tab1e 2.2.2 HERRING, catch in tonnes in Division !Va East

YEA.R 1978 1979 1980 1981 1982

BELGIUM - - - - -
DENMARK - - - - 500

FRANCE - 68 - - -
FEIl.RE!'.
GERMANY - - - - -
NEI'llERLANDS - - - - -
NORWAY 1 033 1 250 21 70 680

UK (England) - - - - -
UK (Scot1and) - - - - -
Unallocated 0 0 2 476 937 0

TOTAL 1 033 1 318 2 491 1 007 1 180

•
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Table 2.2.3 BERRING. catch in tonnes in Division !Vb

1978 1979 1980 1981 1982
'YEAR

Juv. Adult Juv. Adult Juv. Adult Juv. Adult Juv. Adult

BELGTIJM - - - - - - - - - -
DENMARK 4 359 - 10 107 - 3 733 - 9 689 - 64 205 -
FRANCE - 302 - 448 - 176 - 524 - 561
GERMANY 1 - 147 - 2300 - 118 -FEll.REP. - -
NEI'IIERLAlIDS - - - - 35 - - - - -
NORWAY 129 - 2 367 - 1 607 - - - - -
UK (England) 2 620 - 2 252 76 - - 13 - -
tK (Scotland) 437 - 156 - 592 - 33 10 74 -
Unallocated 0 236 1 030 9 258 65 811 0 24 795i! 4 622

TOTAL 7 546 538 16 360 15 624 77 833 547 89 192 5 183

* for the first 3 quarters of 1982 only

Table 2.2.4 EERRING, catch in tonnes in DivisiomIVc and VIId

'YEAR 1978 1979 1980 1981 1982

BELGTIJM - - - - 10 306

DENMARK - - 11 100 7 111
FRANCE 1 331 1 551 4 700 12 724 12 779
GERMANY - - - - 183FEll.REP.
NEJ.'Il:Elli.ANS 18 - 474 ~ 7 700 11 967
NORWAY - - 482 - -
UK (England) 223 1 ,1 290 602

UK (Scotland) - - - - -
Unallocated 0 5 000 37 418 21 069 28648

TOTAL 1 572 6 552 43 086 41 883 71 596



- 48 -

Ta~le 2.,. BERlUNG. North Bea catch 1n milliona of flah bT age.

Tau Area Age in ",inter r~ Total
0 1 2 , 4 5 b 7 8 >8

1972 IVaV of 2~ - ,,8.9 830.1 176.8 88.6 19.' 4.1 - 0.5 0.4 1 458.7
IVaE of 2~ - 75.1 91.0 17.8 5.8 0.7 0.1 - - - 190.5
IVb - 25·2 46.4 98.8 20.5 6.7 0.6 0.2 0.6 - 199.0
IVbYH 750.4" 2 896.6 '57.9 21.1 6.4 1.2 0.2 - - - 4015.8
IVo+VIld •• - 4.8 155.1 29.' 9. , 5.0 - - - - 181.5

Total NB 750.4 , '40.6 1 440.5 '4'.8 130.6 '2.9 5.0 0.2 1.1 0.4 6 045.5

1915 IVaW of 2~ - 52.5 742.1 452.6 58.0 '9.5 200l 2.6 0.5 0.6 1 ,68.7
IVaB cf 2"E - 0.' 16.2 2'.1 6., 7.2 1.0 0., 0.8 - 55.2
IVb - 242.5 180.1 '9.0 28.' 4.7 7.2 - - - 501.8
lYbYH 289.4 2 070.5 '62.5 29.4 2.6 0.5 0.2 0., - - 2 755.4
IVo+VIId.e - 2.2 41.' 115.1 55.0 7.4 1.9 0.5 0.1 0.0 225.5
Total NS 289.4 2 '68.0 1 544.2 659.2 150.2 59.' 50.6 5.7 1.4 0.6 4 906.6

1974 lVaW of 2"E; 65.5 162.9 98.5 112.9 97.1 '6.0 18.6 4.5 1.5 1.0 5~8.'
IVaB of 2"E 5.7 1'1.8 24.2 10.8 1.0 - - - 0.1 - IB.6
lYb (adult) - 54.0 495.7 212., 1905 18.9 ,.6 0., 0.4 0.1 802.8
lYbYH 925.1 495.5 152.1 5.7 - - - - - - 15%.4
IVo+VIld '.9 24.1 20.' 8.4 1.2 0.1 0.2 - - 58.2

Total NS 996.1 846.1 772.6 362.0 126.0 56.1 22.' 5.0 2.0 1.1 5 189.5

1975 rvaW of 20g - 267.0 120.0 69.0 49.0 40.2 9.8 6.' 2.9 1.1 565.5
IVaE cf 2"E - 82.5 8.2 7.0 2.4 0.4 0.1 0.1 - - 100.7
lYb (adult) 268.8 147.1 124.2 81.2 14.8 5.8 2.7 0.5 0., 645.4
IVbYH 262.8 1 818.1 159.2 19.8 2.6 - 0.4 2 242.9
IVo+VIld 1.0 24.1 127.2 '9.6 5.' 1.8 199.0
Total NS 265.8 24tlO.5 541.7 259.6 140·5 57.2 16.1 9.1 5·4 1.4 5 75'.'

1976 IVaW cf 2"iil - 19.4 572.9 56., 17.9 15.2 ,.6 2.6 0.5 0.' $ ••7
IVaB cf 2"E - - 10.6 1.1 0.5 0.5 0.4 - - - 15.1
lYb (adult) 0.9 '5.5 205.9 17.6 28.4 20., 1.8 1.8 0.5 0.1 '12.8
lYbYH 257.' 49.5 17.7 0.5 1.7 - - - - - 506.7
IVo+VIId - 22.2 94.4 41.8 '.5 0.5 0.' - - - 162.7
Total HS 258.2 126.6 901.5 117.5 52.0 54.5 6.1 4.4 1.0 0.4 1 482.0

1977 IVaW' of 2~ 2.6 2.7 9.' 171.7 8.6 ,.8 2.1 0.9 0.2 201.9
IVaE of 2~ 0.4 ,., + 4.9 1.2 1.1 1.0 0.6 0.5 + 15.0
lYb (adult) - 1.1 25.9 6.8 0., 1.9 1.0 - + - '7.0
lYbYH 255.8 1'6., ,.1 - - - - - - - '9,.2
IVo-+V1Id - 0.9 6.4 ,.0 0.7 0.2 + + - - 11.2

Total NS 256.8 144.' 44.7 186.4 10.8 7.0 4.1 1.5 0.7 656.,

1978 IVaW of 2"'E 0.1 0.1 1.5 0.2 0.1 + + + 2.0
IVaB of 2~ 0.2 1.2 - + 0.2 0.2 0., 2.1
lYb fadult) 0.2 0•• 1.4 1.1 0.1 0.1 + '.5
lYb induet.) 1'0.0 168.0 1.4 299.4
IVo+V1Id 0.4 2.8 4.0 1.2 + + 8.4
Total NS 1'50.0 168.6 '.9 5.7 5.0 0.1 0.2 0.2 0.2 0.' 31';.4

1979 IVaW of 2":8 1.9 0.4 0., 2.2 0.5 + + + 5.5
IVaE of 2~ - 2.4 0., + + + 2.7
lYb fadult) 0.5 2.1 0.4 2.2 0.9 0.1 0.4 0.' 6.9
lYb induat.) 542.0 156.4 7.6 - 0.1 0.1 + 0.4 0., 0.1 707.0
IVo+VIld 0.4 21.6 9.0 5.6 0.6 0.1 '7.,
TotalNS 542.0 159.2 '4.1 10.0 10.1 2.1 0.2 0.8 0.6 0.1 759.2

1980 IVaW of 20g + 2.2 6.5 1.2 2.7 0.6 0.8 0.4 0.1 14.5
IVaB cf 2"E 166.8 - + 0.1 0.1 0.1 + + + 167.1
lYb ~adult) 0.4 0.7 0.4 0.1 0.2 + + + + 1.8
!Vb induBt.) 624.9 1'7.' 6.0 1.0 0.6 0., + 0.1 + 770.2
IVo+VIld + 2'.4 99.1 81.8 50.2 18.4 1.7 0.5 + + 257.1
Tota.lNS 791.7 161.1 108.0 91.8 '2.2 21.7 2.' 1.4 0.4 0.1 1 210.7

l~tU IVe. cf 2::& 20.0 '.7 0.7 7.6 17.7 20.1 17.9 16.0 5.4 1.1 112.1
IVaE cf 2"E - 0.1 0.1 0.4 1.1 1.5 1.1 0.1 - - 4.5
!Vb ~adult.) - 0.8 0., 0., 0., 0·4 + + + 2.4
!Vb 1ndust.) 7 868.7 415.9 40.0 8.0 1.0 - - - - - 8 55'••
IV'o+VIld - 7.' 222.6 40.4 19.' 6.7 ,., 0.6 - - 500.4

Total NS 7 888.7 447.0 264., 56.9 '905 28.5 22.7 18.7 5.5 1.1 8 77,.1

1982 IVali of 2"E 0.1 5.2 1.5 0.9 '.9 2.2 4.2 ,.0 0.9 19.9
!VaE of 20S •• 5 7.0 11.5
!Vb ~adUlt) 0.1 28.6 1'.1 5.1 0.5 0.5 0.2 0.5 0.1 0.1 46.0
lYb induat.) 8 269.1 552.1 27.0 2.0 8 650.2
IVc+VIId 17.6 166.4 268.2 42.6 10.0 5.5 1.8 0.6 0.1 512.8
Total NS 8 269.2 402.7 215.7 275.0 44.0 14.4 7.9 6.5 '.7 1.1 9 240.2

•



Tab1e 2.4. ~U1110ns of HERRING caught annua.lly per age group (winter rings) in the North Sea 1970-1982.

I~terrings 0 1 2 , 4 5 6 7 8 >8 Total
Year

1970 898.1 1 196.2 2 002.8 88,.6 125.2 50., 61.0 7.9 12.0 12.2 5 '249.'
1971 684.0 4 '78.5 1 146.8 662.5 208., 26.9 . '0.5 26.8 - 12.4 7 176.7
1972 750.4 , '40.6 1 440.5 343.8 130.6 '2.9 5.0 0.2 1.1 0.4 6 045.5

1973 289.4 .2 368.0 1 344.2 659.2 150.2 59.' ,o.6 '.7 1.4 0.6 4 906.6

1974 996.1 846.1 772.6 ,62.0 126.0 56.1 22., 5.0 2.0 1.1 , 189.'

1975 26,.8 2 460.5 541.7 259.6 140.5 57.2 16.1 9.1 '.4 1.4 , 753.'
1976 2'8.2 126.6 . 901.5 117.' 52.0 '4.5 6.1 4.4 1.0 0.4 1 482.0

1977 256.8 144., 44.7 186.4 10.8 7.0 4.1 1.5 0.7 + 656.,
1978 1'0.0 168.6 4.9 5.7 5.0 0.' . 0.2 0.2 0.2 0., '15.4
1979 542.0 159.2 '4.1 10.0 10.1 2.1 0.2 0.8 0.6 0.1 759.2
1980 791.7 161~2 108.1 91.8 '2.1 21.8 2.' 1.4 0.4 0.2 1 211.0
1981 7888.7 447.0 264.' 56.9 3905 28.5 22.7 18.7 5.5 1.1 8 772.9

1982 8269.2 402.7 215.7 275.0 44.0 14.4 7.9 6.5 3.7 1.1 9 240~2

I

~

'"
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Table 2.5. Estimated numbers"at age (x 10-6) from acoustic 'surveys
in Ju1y-August 1981 and Ju1y 1982 in the northwestern
North Sea.

1981 1982
Age

Year
class G 0 Sars Scoti,;, Moray Year "Scotia"

July Firth - Aug. Total Age class July.

0 1980 - - 0 1981 -
1 1979 1.9 3.2 5·1 1 1980 22·7
2 1978 1.9 255.0 256.9 2 1979 589.2

3 1977 18.3 33.8 52.1 3 1978 178.1

4 1976 162.2 20.3 182·5 4 1977 49.0. ,

5 1975 52.6 5.5 58.1 5 1976 111.1

6 1974 36.7 1.0 37·7 6 1975 27·5

7 1973 198.9 3.2 202.1 7 1974 44.2x)

8 1972 10.1 - 10.1 8 1973 92.0x)

>:8 p 1973 6.0

Biomass 140 000 57 000 197 000 233 000
(tonnes)

W(g) 290 177 208

x) Proportions of these two age groups were corrected·to correspond to the
proportions found by "G 0 Sars" in appropriate are'as.

•



VIRTUAL ~OPULATION ANAL YSI S

HERRING IN THE NURTHERN NURTH REA (FISHIhG AREA IVA)

**** Vt'A ****
CA TC H Itl NU MllERR UrlIT: '1ILLlOIIS

1972 1973 1 '174 11/7, 11/76 llJf 1 11//8 1 '179 lI/sn 1 1/,~l ''''~i'

Z 921.1 75!l.3 '17.2.1 126.7. '1l3.5 9.3 LI.l Z.ll t..7 L1.d 'I LI. 2
3 11/4.6 475.1 17.3.7 76.0 57.4 176.b [J.3 rI.6 6.0 6.(1 'I. ,
4 '14.4 64.3 9" .1 '1.4 16.4 'J. ö "t • '( 2.2 1.3 1d.ll LI.'"
5 20.'1 46.7 36.0 40.6 1~.7 4.9 0.2 0., 2.11 21.6 5.'1
6 4.7. 21.3 1.:1.6 'I.'" 4.[; 3.1 u.l lJ.U LI.6 1'1.lJ 2.7.
7 n.1J 7.9 4., 6.4 2.(, 1 ., 0.2 n.1J .1. ,~ 10.1 4.7.
d U.5 1 .3 1.b 7..'1 w.5 v.'1 u.7. U.U u.4 ,.4 5.U

'1+ 11.4 n.b 1.0 '1.1 IJ ", n.n n "' fI.O fl.1 1.1 I). 'I• .J .J

TorAL 1235.2 1371 .1 4Üb.2 316.' böu.4 7.U5.'1 4.1 b.l 14. ~ '1Z.t 20. ö
~ 0_- '. __.___ . _.

Tflhle..z...l.. HERRIr~G W THE NORTHF.RII fWRT" SEA (FISlfli,G ARE A IVA)

VIRTUAL ~Ot'ULATIorl IINALYSIS **** VI'A +***

U"I I: yp.flr-l
FISHIflG 110RTALITY ClJEFFICIEUT NA TUR AL .-lOR TALIT Y COEEFICIENT U.l iJ----------------------------

'. 'I 12 1'173 H'I4 1'17' 1'176 1917 1 '170 1 '179 l'1ülJ 1'1111 1'1112

7. n.7BI! 1.312 lJ.b12 n.65'1 0.'15'1 (j.O'l\l O.fliJ'l n.Ol, 0.051 (' .[J'14 0.017:s U.lleS7 1.145 W.b/I> O.öl>l.I u.620 u.nu u.liu3 U.wU'I U.U41 &.134 U.UUll
I, 0.7,2 0.731/ 0.b74 0.,1l7 0.456 O.l'Ill 0.01'1 0.n24 0.n22 0.140 n.Olll
5 0.412 0.94b 1.121 u.~gLJ U.2b'l U.l ül U. UU4 0.lJlJ4 u.u35 U.514 [J.u3,
6 0.473 0.910 1.1'/-J (J.'19:' O.rt'l'! o. rh" 0.00, n.ooo 0.005 0.310 0.07'1
1 V.uu,] U.61'1 u.42d 1 • '11lJ U.bll?' U.04lJ lJ .UUI> O.lJOü U.u22 U.l1111 U.u93
,'{ IJ.RO? 1. 22~ O. 1:'4 0.47,i fl.6'1f, 0.~4' 11.006 f).ono 0.023 n.179 f).0311

'i+ O. au2 1.7.23 U. '134 U.471l u.o\l6 U. 34 5 U.UUb U.uiJU u.u23 U.179 0.u3\1

2- 'Il1J n. 55 2 0.114, O.li12 0.932 0.,09 0.217 0.006 n.on9 0.026 0.215 0.u42
2- n,J O.7117 1.19j U.b'lb U. ',Ou u.1l23 0.445 0.00'1 11.011 f).027 0.15~ n.023

VI
I-'



T8ble_2 •8• HERRING IN THE NORTHEkN NORTH SEA (FISHING AREA IVA)

VIRTUAL YOPULATION ANALYSIS **** VPA ****
STOCK SIZE IN NlJMHERS UN IT: r,ILLIONS
--------------------- BIOMA SS uIHT: TONNES

TOTAL STUCK 1 JANUAR Y ... St'AWNING STOCK AT SPAWtHNG THlE
PROP.OF ANNUAL F 1).670 PROP.UF ANNUAL f1 1).670

------------
1972 1973 1974 11/75 11/76 1977 11/78 11/79 11/ll0 1981 19R2 1983

2 '1764 107'1 2dU 27/l 9'19 12il lli 196 '/6 219 636 ...............***
.5 345 726 • 263 137 13n 353 101 71 1(4 67 19/1 566
4 1li7 129 209 '121 53 63 '15~ 97 63 151 53 171l

5 62 lllJ 56 90 61 3lJ 4ö 136 ü6 56 119 47
\.11

6 12 37 28 16 49 42 2~ 43 122 75 3n 1n4 I\)

7 2 l 14 b 5 4lJ 35 2u 39 l1U 5U 25
tl 1 2 7 1$ 1 3 .55 0 111 35 112 41

.J

9+ 1 1 2 3 1 L 53 U 5 7 25 93

TOTAL tlO 23'/4 2060 855 661S 12911 6bn 532 562 5Cl4 72n 11'1.5

SSB 110. 1312 li71 5114 394 IU9 469 495 522 ,36 610 In91l
TOT.RIOI .541456 327134 151282 117317 1 8879~ 121U'/4 111522 1U6781/ 121d55 144475 2u4974
~SB ßllH lM7.55 139521 8/v1l9 69262 1071172 X66~3 103702 9917'1 112'143 llvl/52 11ll.Sfl98

•
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Table1.:.2.:,. HERRING IN THE CENTRAL NOR TH SEA (FISHING AREA IVB)

VIR TUAL POPULATION ANALYSIS **** VPA .***
CA TCH IN rWMBERS UNIT : MILLlONS
---------------

1972 19.,.3 1974 1 '175 1'176 1977 19715 1979 l'1ISG 19/11 19/12

2 ?71l.7 443.3 427.7 26/l.7 1;'6.2 22.5 LI! 9.2 6.6 40.9 .3 '1.1
3 lul5.0 47.u 157.2 129.1 14.1 5.1 Lu U.3 1.3 /l.5 5.3
4 24.4 15.3 13.5 "/4.1 2.3.6 (').2 0.8 1.7 0.7 '1.4 0.5
5 7.2 2.1 lJ.LJ 13.U 15.6 1.4 u.l U.ll U.4 U.2 u.5
I> 0.7 3.~ 2.8 4.5 "1.4 n.7 (J.'I 0.1 0.0 0.4 0.2
7 U.2 0.3 lJ.2 1.'1 1.5 O.U u.u v.7 u.l u.o U.5
,~ 0.5 0.0 0.3 0.4 0.4 0.0 0.0 0.5 0.0 0.1 0.1

'1+ U.O U.U U.1 U.3 u.l O.U J.U U.u LJ.U U.U U.1

TOTAL 519.7 512.1 6rJ'l.~ 492.0 232.9 29.'1 S.::! 1"L " 'J.l 51.5 46.3'>.J

VI

'"-- ..- _.-

Tahle_2 .1O. HERR U/G IN THE CEtnRAL NORTH SEA (FISHING AREA IVB)

VIRTUAL t'OPULA TI ON AtI,'LYSlS **-+. VPA ****
UUT: yp.ilr-l
FISHH:G f-10RTALITY COEFFICIEIH NATURAL 110R TALl TY CUEEFICIENT O.lU
----------------------------

1912 197:5 1'1/4 1\175 19;'6 1977 1'1;'/l 1'179 l'1bO 19151 1\l1l2

2 1.625 0.927 1 • 1 ~~ 2.4?4 2.466 (').352 O.OYO 0.238 0.'177 n.242 n.072
.3 1.210 0.152"1 IJ.llel 1.20Y u.'141 L.431 u. U21 U.V1'l U.U43 U.321 U.IJ4U
4 1.235 n.46,5 0.527 1.34 () 0.6411 0.025 o.on n.041 0.046 0.054 n.025
5 U.Y11) 0.357 U.6u3 1.322 1. Uill! U.Ü,,2 U.IJ14 0.121 v.ll11 v.u15 U.u22
f, n.55? 1.571J n.674 0.638 0.40n n.104 o.n05 0.1)16 o.onl) 0.012 0.017
7 U.5,3 0.43'1 0.2d2 1.265 U.4&.10 O.tJLLJ U.lJulJ 0.lJ4U U.LJ1d O.UUO U.ul1
il 1.0'1') n.ooo o.'Ion 1.251) o.yon o.(lon o.noo n.11)1) o.oon 0.020 n.n22

'~+ 1.IJlJO O.UOO U.\lUlJ 1.25LJ LJ.'1LJU U.OIJLJ IJ.LJuU U.l0U O.ULJO 0.U2U IJ.u7.2

2- 7)W 1.494 n.H9.3 1.027 1 .ll16 1.87" 0.2;'4 o.OSo o. 'I 04 0.0l? 0.193 I) .u61
3- 7)0</ 1.1'10 0.71 U U.!S23 1.;>4~ U.lyl; 0.11:13 O.02S n.041 0.027 0.1 n9 0.1)32



VIRTUAL ~OPULArION ANALYSIS

HERKIWG I~ THE Cl~rRAL ~uKTH SEA (FISHI~~ AREA IUß)

**** V~A ****
STOCK SIZE 11< NU:'.IJER~ U,JIT: t'IILLIOt~S,_____________________ UIO~ASS UNII: 10~NES

TOTAL STOCK 1 JANUAR Y * SPA,ItlHJG ~TUCK AT SI-'AWf< IrHj TIIIE

t'/l OP .OF A~;NUAL F 0.007 PRUt'.uF ANNUAL f1 U.ool
------------

1977. 1973 1.,,/4 1'17:> 11176 1977 11171:1 1'17'1 l,>,ö(; '1'161 'j 'JiS2 1\1/S3

? 41j1/ 765 65l 3n4 '1119 7'1 U 40 43 2'1n 591 **** ****
s '011 'dl ?l4 1 '12 24 'I :> :>1 1/S ':;7. ~2 "142 4911

4 S6 4S 34 'I ü4 52 'I 11 45 16 ?'d 21 'I ?3

5 13 9 Z5 liS 25 24 " 7 39 14 24 1'1 I

6 2 5 0 lu 4 '( 21 7 6 35 12 21 \Jl

7 11 1 1 3 5 n 1'1 6 5 31 11
.j:>-

0
11 1 U 1 'I 1 IJ U 6 IJ 5 5 21$ I

9+ (] fI n 0 n n 0 0 n n 5 9

TOTAL NO 7lJl 91LJ '>''1'1 b32 3u9 135 110 147 ]42 .52L ö32

SSB NO. 245 471 4/3 191 '11: 10(. " 00 '121\ '127 264 047

TOT. BI 0,1 1 Ul 21 3 124521 146147 101'15.5 41$700 22325 22254 28376 27059 511130 '123692

SIB BIO"l 36417 6535d 70'122 332U4 17/Su4 1792'1 2 u4uö 2512'1 24424 45041> 911u97

• •
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Table..?..:12. H~HHWG IN THE 'WUfHF.HU tlOk TH ~EA (F ISHlNG AREkS I VC AND VIID)

VIRTUAL I'OPULATIOtj ANALY~I~ .*** VI'A *++*

CATCIl I~4 r;Ur~ßEH~ urdT: :lILLIOt.~

-----_ ..._-------
1972 1",73 1974 1<,17; 1\/76 1977 "IY (Il 1'179 11/11n 11/l!1 " '1HZ

2 14u.7 142.4 "71.2 144.11 141.11 17..'" 3.u 22.1 9,>,.3 2?2.b 1 öo.4
3 41.2 136.~ 1l6.1 54.; 4;.11 4.7 4.4 9.1 :j!,.9 40.4 2611.2
4 11 .ll 7U.ö 14.4 l;.U 1U.D U.b L; ö.2 3u.7. 1",.3 42.6
5 5.7 9.\/ 7.1 3.b 5.2 r:J.7 0.0 0.1I 11.S.5 b.7 10.0
6 U.l 5.11 U.Y 1.7 u.7 0.3 U.lJ U.1 1 .7 05.3 ~.;

7 0.1') n.~ 0.3 O.ll 0.3 0.0 0.0 0.1 0.5 0.6 1.8
d u.l 0.1 LI.l li.l U.l O.U u.u 1I.1 u.u u.O u.ö

9+ n.n 0.0 0.0 0.0 O.r) 0.0 0.0 0.0 o.n 0.0 0.1

TOTAl. 199.5 365.11 211o.1 22lJ. ö 2 U3.9 19.4 ..s.9 311.; 234.1 292.9 49;.2
VI
VI

TafJle..?ill· HERHING IN TIlE ~OUTHEHII IIORTH SEA (FISHING AREAS IVC AI, D VIlO)

VIRTUAL POPULATION ArIALY~IS **** VI'A ****
Ut'Ir : Y'!ar-1
FI~HING MORTALITY COEFFIC IENT r:ATuHAL 110RTALlTY COEEF XC lEtlT U.l U
----------------------------

1'172 1973 1914 1.,,7; 1Yl6 1977 1'1711 1.,,79 lI/öD 1\/1l1 11/112

2 0.5'16 0.772 1.227 1.32 Cl 2.261 O.1ll4 0.02', f').O·JY 0.341\ 0.243 0.456
3 0.3117. 1.993 1.4 ö l 1.091/ 3.1 a3 U.3b5 U.O(Y U.U7; U.;ll . U.2U7 0.4 ;6
I. 0.63'! 2.041 1.356 1.0111 2.3Z2 (J.606 0.1 dl 0.133 O• .s~6 0.21'1 0.312
5 0.;97 1.71 ; 1.31lw 1.;1l; 1.366 1.2bU u.U12 0.125 U.oo2 U.l U3 U.151
6 0.062 2.37'1 O.bl." " .;43 'l.l34 0.201l 0.041 0.138 O.~7~ 0.2 OS n.1 n4
7 U.1lJ? 1 .2111 u.71l2 1 • dOl 1.t!.ö9 O.OIl3 U.UIJ\I U.bl1/ 1.0;9 0.194 u.14Cl
.'1 1.000 1.0no 1.'100 1.1100 'I.IJO,) 0.100 0.100 0.1 IJO 0." on (1.', n(l 0.270

~+ 1.0uO 1 • GOu 1.uulJ 1.lJOu . 1.uuO lJ.1lJlI U.l UU O.10U 0.1 uD 0.100 O.27lJ

2- :J)u 0.4'ß 1.5:1/ 1.122 1.434 1.1l1J4 0.404 0.063 n.l:l5 0.578 O.HZ 0.271
2- J)"j 0.;39 1.3'll 1. 3Ul 1.40U 2.426 0.7.34 0.044 0.097 0.428 0.229 0.410



Tilble_~.14. HERRING IN THE SOUTHERN NOR TH HA (FISHU;G AREAS IVC AND VII D)

VIRTUAL I'OPULATIOfl ANALYSIS **** VPA ****

STOCK SIZE IN IWM(jER~ U/UT: liI LLIOIIS

--------------------- BIor'A~S UNH: IHOUSAIID TOIWes

TOTAL STOCK 1 JANUARY * SPAwNIllG STOCK AT St'AwNItjG TIME

PROf'.OF ANNUAL F 1.00U t'ROf' .OF ANtWAL /1 1.00LJ

------------
1972 1973 1974 1'17:; 19"(6 lQl7 197/S 1979 19/5LJ 19~1 1'182 19~3

2 32R 276 261 20:; 163 ~o 149 246 3:;4 10111 476 **** **'-*

3 136 164 116 6'1 4Q 1 5 61 132 20? 226 767 2 73

4 26 84 2U ?4 11 2 'I 51 111 llJ3 167 44lJ

5 13 13 10 ) 7 1 'I 7 40 72 7~ 110

6 1 7 2 2 1 2 LJ 1 6 1'1 5/l 5/S

7 0 1 1 1 n [1 1 0 1 4 14 48 U1

d 0 0 0 LJ 11 LJ LJ 1 Ü lJ 3 11 '"
9+ n 0 0 n n 0 0 0 n 0 0 2 I

TOTAL NO :;u4 544 4U'l 3Uo 233 lL1 222 43/l 113 1SlJ4 D59

SSB IW. 267 14/l 101 6'1 2[1 'l;, 192 360 424 1Ll83 942

. T01.BIO"1 68 7/l ~6 42 31 13 311 61 103 ZOS '-37

SSB 81011 37 2lJ 14 'I 3 9 20 5u 01 149 146



Tab1e 2.15. LISI IJF IU'lJT VARIABLES FON niE ICES tREDICTIor~ PROGRAr:
-------------------------------------------------------
HFRHI~G l~ THE snUTHER~ NOHlH SEA (FI5"I~G AREAS IVC AhD VIID)

PPOPORTION OF F lIEFORE THE SPAWhI~G SEASON: I.UUUU
PROPORTIO~ OF ~ DEFORE THE SPAWNINb SEASON: T.nnon

LIsr OF I~PUT VARIAHLES HY AGE GNOUP:

AGE srOCK SIZE F-PA TTENN 1'1
MATUHlTY

OGI VE
wEIbHT IN
THE ClllClt

li EI GH T III
ThE STuCK

2 1~2 .... ')1) '1.6\1~1) o. ') on '1.001)0 r. 'I2~O 1).1230
3 2I3.UI) 1.6')~d U." Uu 1. uulllJ L." ~IJlJ V.1~()u

\J1
--J

4 44n.1)0 '1.142n O.T iH) 1.00nn 0.171;0 0.17110
5 nU.Ud u.~~ju W.', Uu 1. Wl!i,IJ L.2U5u u.2LJSLJ
6 ,/j.nn f).~tJQI1 'J.',oo 'I.ooon Q.t~330 11.2330
7 40. (1) u. ,:>51, U.1IJlJ 1. VUUll LJ.2bUU U.2ouu
~ 11. !Jn n.9y~n n.lfJl1 1.00nn U.2 -'lila 0.2ilfln

9+ i'..00 u.'JY,iJ u.', 'Jli 1 .l"JlJIl LJ. :11 5lJ Ll. 31 5lJ



TAhl ,,_~.16. liURTH Stl\ HER~I1Jl.i ( FIS.lI,,(; Af:F.A IV)

VIR rUI\l t'OPlllA r IOIl A:JAl.YHS **** VPf, ****
CAHH IN ~U'li1F.~ ~ UI, I T: .IILL !'Ji'.')

---------------
'1<,160 1%'1 1"',,1. 1 '>ü3 1 \104 1<,1(, ; '1<,10" '1'16i 'l'J(,x '1%'1 1'J7fl 1 ." 7'1

Li H4.lJ '121>9. I. 141 • ~ 442. j 4"'0.'" 1;7.1 3/4. ~ 64~.4 Il.SY .3 111..U lI"'.) .1 6ö l •• O
1 2~\l7.. 7 ~36. fJ 1.'146. <,I "l.lJ;;.2 2.,,/1 .7 ~20'J. 3 13 IJ~.l 1674.3 24;».Li ;!5uS.3 11 '10.2 4316.~

2 1142.3 1I)/S<,l.4 26'1.0 Z'Jü', .2 1~4/.; 7.?17. (, 2;01'.( 11 71 .~ 17'1>.7. 'I r'{S~. n l'JOl.~ 1146.1:
.5 1900. 'I 479.'" in.4 1 n.2 ?~4.$.1 1.S7.4. ü 74', .2 1364.7 1494.3 7.'10.3 ~65.0 662.;
4 1";;.9 1455. 'I .$~5. 'I 'I ~ p.~ 14tl. 4 2fl3'i.4 4:.'). 'I 37'l.; 621.4 1 ~,j. 1 lö.2 2 01>. ~
:; 10'1.7 174.1I lud1.6 oL.Q '14 '1.1} 1 t. 5. " ~JY _,i 2'17.0 1 '.> 1.1 1 \/U./l 'U.3 2ö.'"
0 1'12."1 157.\/ '17.0.'1 21.'1.7 \/~.n ";1 • ." t.!> .~ :; YS.1 ',4~. n 4.".,/ 'd • 0 ~O. 5
I i25.x 61.4 'I4~.1 2.l) .4 7. ,ü.3 11i.o 0'... ö bl.'" 1 b5.4 42.7 (.'1 26.lI
'I 12,1.6 56.0 ;1(). ~ t.2. :J ~b.~ 41~.0 11'.>.'.> :n.6 13.7 21.4 U.O D.ll

'1+ 1 t.7.. ,1 :H.; dt.. ,S ':.1'1. u '(.7 7Il.4 23t> .3 172.6 '1'1.0 2~.1 12.2 12.4

TIlTAl 053'1.? '.>'.111.2 5211.7 ,427.4 l'l't'I .9 9x'.>t..n 6~'~1.~ 6741).6 7740.7. ;2.13.6 ,24'}.3 7176.7

VI
(l)

1 '112 1973 19/4 'I '/7; '1'111, 1977 1 '11 <J 1 '17'1 Hila 1 'I il" '1\I,~2

" 7'.>u.4 ;>a'1.4 '19ö .1 203. d 236.7 ;> ~6 .1; L3u.u 54;~.u 1'1' .7 7 ,~lS(;. 'I 620'1.2
1 3340.h 236?.II ,346. " 24üfl.~ 126.6 '144.3 10.3. tJ 1 ;\1.2 101. " 447.0 401..7
7. 144 u. S 1344.2 172.0 ;41. 'I '/ul • ~ 41•• i I... <J 34.1 1 U6.U 2e4.3 2.".(

3 34~.~ 659.2 ~62.U 25'1.t> 111.3 1";6.4 '.>.i 10.0 Y·I.H ~e.Y 2i~. 0
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Ti'hle_2 •1S• tWRIH SEil HERRING (FISHING AREA I V)
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4 6Jll 4752 1031 155& '17. 3957 1[1YO 64'1 '11$5 d9 '17 X 508
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Tab1e 3.1 HERRIIlG in Division lIla. Landings in tonnes 1972-1962.
(Data main17 provided by Working Group members) •

Countr,./Year • 1972 1973 1974 1975 1976 1977 1978 1979 1980 1961x) 198ZCX)

Denmark 34 900 42 098 35 732 29 991 7 326 19 869 6 42~ 5 153 5180 16 001 22 881
Faroe ls1ands 4115 5 265 1 132 6053 1 553 10 064 1 041 817 526 990 715
Germany,Fed.Rep. - - 36 106 6 32 26 161 - 199 43
leeland 7 317 15 938 231 1 209 123 - - - - - -

·i Norwa7 (Open Seal 1 045 636 696 196 - - 1 860 2 460 1 350 6 330 10 140
Norwa7 (Fjords) 4 222 1680 1 120 1 459 2 304 . 1 837 2 271 2 259 2 795 950 1 560

~ Sweden 19 644 20 429 11 683 12 346 6 505 8 109 11 551 . 6 104 10 701 30 274 24 859

Total 11 243 86 246 57 232 53 310 17 611 39 931 23 176 18974 20 552 56744 60 198

Denmark 52 755 78125 54 540 .48 974 41 149 38 205 29 241 21 337 25 380 18 121 12 366

~
Sweden 39 972 ·40 418 39 779 23 769 30 263 37 160 35 193 25 272 18 260 38 671 38 892

~ Total 92 727 118 543 94 319 72 743 12 012 75 365 64 434 46 609 43 640 57 592 51 258

Division IIIa 163 970 204 789 151 551 126 113 89 829 115 296 87 610 65 583 64 192 114 336 111 456Total

Ur.a.llocated 6117 20 053
,

57 000 35 344

GRAml TOTAL I 73 700 84 245 171 336 146 800

x) Revised
xx) Preliminary'

0\
t-'
I
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Tab1e 4.1. Annua1 Ce1tio Sea and Division VIIj HERRTIIG oatohes 1973-82.
(Data provided by Workir.g Group members.)

Year France German Ge=y Ireland Netherlands Poland United USSR Unallooated TotalDem.Rep. Fed.Rep. Kingdom

1973 5 553 7 294 17068 5 834 1 125 - 334 - 30 215a )

1974 2261 - 433 16 276 2105 954 - - - 22 029

1975 1924 - 361 10 587 2 825 512 24 1 054 - 17 287

1976 1 919 147 28 5 986 1 627 324 - 826 - 10857

1977 106 - ' 96 5 533 1 455 - - - - 7190

1978 8 - 220 6249 1 002 - - - 850 15 519

1979 584 - 20 7 019 850 - - - 3 705 12 178

1980 9 - 2 8 849 393 - - - - 9 253

1981 123 - - 15 562 1 150 - - - - 16 835
1982*) + - - 9 501 - - - - - 9 501

Table 4.2. Celtio Sea an~ Division VIIj HERRING by seaeon (1 April to 31 }'.ar~h).
(Data provided by Working Group members.)

Seaeon Franoe German Germany Ireland Netherlande Poland United USSR Unallooated TotalDem.Rep. Fed.Rep. K1ngdom

1973/74 4143 7 294 15 185 5 834 1 139 - 334 - 26 936aj

1974/75 2150 - 435 13 939 2 462 954 - - - 19 940
1975/76 2451 - 399 8 640 2 441 579 24 1 054 - 15 588
1976/77 1 317 147 36 5 864 1 324 257 - 826 - 9 771
1977/78 95 - 96 6264 1 378 - - - - 7 833
1978/79 8 - 220 8 239 1 002 - - - - 7 559
1979/80 584 - 20 7 932 850 - - - 935 10 321
1980181 9 - 2 9 024 292 - - - 3 803 13 130
1981/82 123 - - 15 830 1150 - - - - 17 103
1982/83*) + - - 13042 - - - - - 13042

"a) Provisional
) Inoluding 123 tonnes ror Bulgaria.

• •
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Tab1e 4.3. Larval abundances in the 1982/83 seasen.

Abundance (x 10-6)
Cruise Mid-date <10 nun 10-15 nun >15 nun

13·10.82 ,. 25 645 1 169 225

27.10.82 8 852 2 550 0

10.11.82 36 245 14 510 0

24.11.82 2 043 3477 519

9·12.82 0 3 660 1 658

<11 nun 11-16 nun >16 nun
---

19·12.82 348 1 287 927

7.1.83 0 415 709

19.1.83 '3 605 0 314

2.2.83 942 0 1 788

16.2.83 5 363 367 253

28.2.83 10 890 5 650 0

,.) Menthly cruises - inefficient estimate •
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Table 4,7, Input parameters for stock prediction, Celtic Sea HERRING.

"~O~OKTioN Of f HEfOKE fHE St"AWI.H!G SI:ASON: 0.2000
"~O~OKrIoN Or M BEfOKE lHE SPA"NIN(, SI:ASON: u.'uuU

LIST uf I~PUJ VAKIARLES BY AGE GKUUt":

A(,E STOCK SIZE f-PAfTEHN
MJ<TUkITY

OGIVE
"fluHT IN
THE CATCIt

wUGltT Ir.
'hE STOCK

------------------------------------------------------------------------
1 50000.00 O,4uULJ U," uu 0.5uuu U.115u U, 11 5u
2 83945.00 1. :l00r) IJ.100 1.0000 0.1740 0,1740
J 82325.00 1, UUUU u. 'I ULI 1. uuuU u.2111J U. 211 u
4 161l1H.OO 1.1000 0.100 1,0000 0.2290 0.2290, "'282. Ul) l,LJuUU O.lUu 1. UuulJ U. 7. 44u U,2441J

'"6 2 885.00 1 ,(JOr)O 0.100 " .oono 0.2570 0.7.570 (J)

7 3644.00 '1.lluull U.l01) l,uuull 1J.7.oUu U,26lJu
8 3218.no 'I,OOOr) 0.100 1,0000 0,2630 n.2630

't+ 17'14.UO 1,lluUlJ U.luu 1.lJuulJ u.266u L1.266u

•
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Table 5.1 Catch 1n Weight, Division VIa (Northl 1973-1982

. Country 197' 1974 1975 1976 . 1977 1978 1979 . 1980 1981 1982*

Denmark 9'2 - 374 249 626 128 - - 1 580 -
Faroes 10003 5 371 3 895 4 017 3 564 - - - - -
France 2441 411 1 244 1 481 1548 1435 3 2 1 243 2 084
G.D.R. 251 200 600 279 - - - - - -
~~rma.nY". 9 663 8 687 5 582 4 084 - 26 .- 256 3 029 8 569ed.Rep.

Ire1end 2 532 .9, 566 2 633 327' - - - - - -
Nether- 27 892 17 461 12 024 16 573 8 705 5 874 5 602 30 275lands -
~orwa.Y" '2 557 26 218 509 5 18' 1 098 4462 - 3 850 13 018
Polend 2 062 334 376 '90 - - - - -
Sweden - - - 2 206 261 - - -. -
UK,; (Er.gl.) - 45 125 20 '01 1'4 54 33 1 094 90

UK (Sect.) 120 800 107 475 85 395 53 351 25 238 10 097 3 15 30 389 38 381

USSR 1 137 2 392 1 244· 2 536 - - - - - --Una11o- - - - - - - - - 4 633 -eated

-

TorAL 208 270 178 164 114001 9' 642 41 '41 22 176 60 '06. 51420 92 417

H Prel1.m1na.ry .

I

'"'"
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Table 5.5
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Predicted regression between larval indices
(numbers x 10-9) end spawning stock bicmaBS
(t x lO-~. 8ge 2 and older) in Division VIa

(North). Regression based on data from 1972-
1979. .

Year Larval index Spawning stock biomaBS

1972 2 871 ~O 4487U
19n 1 91~ 30 316 889
1974 1 094 80 169 512
1975 1 0~9 30 97 611
1976 374 85 86114
1977 1 039 95 67 769
1978 648 95 77 431 •
1979 1 290 13 125 809
1980 2 184 60
1981 2 484 00
1982 2 5~3 18 (380 897)1)

Regression between larval indices end spawning stock
biomass using values 1973-1979

y = - 38.9661 + 0.1656 x (r = 0.9441)

1) Predicted from regression equation
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Tab1e 5.6. Input parameters used in catch predictions for
Division VIa (North) in 1963 and 1964.

stock size Mean weight in the
Age (xlo-}) F-pattern catch and stock (g)

2 205000.00 1.0000 0.1210
} 1066915.00 1.0000 0.1580

4 }0~560.00 1.0000 0.1750
5 }99649.00 1.0000 0.1860
6 250277.00 1.0000 0.2060

7 101480.00 1.0000 0.2180
8 50075.00 1.0000 0.2240

9+ 75029.00 1.0000 0.2240

Recruitment in 1984: 205 000 x 10-}



TRble 5.7 Monthly landin[;s (tannes) of IlERRING frorn the Füth of Clyde (all fishing
methods combined). (Data provided by the Working Group)

Manth 1973 1974 ·1975 1976 1977 1978 1979 1980 1981 198?

January , , , , , 4' I,' 6' 15" 2'

February 71' 91' 68' 7' , 6' 8' 3" 15' 16'

March 36' 168' 85 69' " 7' 13" 8" 1/l'" l'

April 316 398 ;;(,9 5?1 530 2116 12' '1' "-$2· ?'

MI1Y 385 21\0 28? 1..~(, 541, 245 1" 2" 25' 615

June 468 (,07 203 281 hliO 238 336 11 1, 1'?9 850

July 688 690 354 332 1'91, 37(, 466 (,56 "132 757

August 593 51.) ;>1'0 1'73 601 587 1'50 (,1'5 511 ?62

September 668 310 515 541 559 581 374 559 10(, -,

October 711 451 811 598 551> 653 263 79 -, -'
November 464 245 571 595 560 647 l' 3' 2' -"
December 248 91 120 ?36 3?8 272 -' 2' 1" l'

Not known 67 189 1,1, 50 35

Total 4 715 4 053 3 663 1+ 139 1+ 8117 3 862 1 951 2 081 ;> 135 ? 506

" Subject to closure of directed fishery



Tab1e 5.8 Catch in numbers x 10-3 in the Firth of C1yde, 1967 - 1982
(Races combined)

Age (winter rings)

Year 0 1 2 3 4 5 6 7 8 9 ~10 Total

1967 - 10 109 24 797 3950 1 828 8 151 4 775 526 106 63 109 54 414

1963 4 5 354 27811 11 721 3 145 767 5218 4 542 412 326 220 59520

1969 - 3 106 24336 19 936 6 256 1 282 1 042 1 429 990 89 38 58504

1970 6 5 008 7 551 10 338 8 745 2 306 741 760 753 227 117 36552

1971 6 2 207 6 503 1 976 4 355 3 432 1 090 501 352 225 181 20828

1972 - 1 351 8 983 3 181 1 684 3007 1114 656 282 . 177 132 20 567

1973 - 9 139 5 258 4 548 1 811 918 1 525 659 307 132 114 24411

1974 86 5308 8 841 2 817 2 559 1140 494 700 253 87 59 22344

1975 - 12 694 1 876 2 483 1 024 1 072 451 175 356 130 67 20 328

1976 - 6 194 10 480 913 1049 526 638 261 138 178 100 20 477

1977 - 1 041 7524 6 976 1062 1 112 574 489 251 146 192 19 367

1978 - 14 123 1 796 2 259 2 724 634 606 330 298 174 236 23180

1979 - 507 4 859 807 930 888 341 289 156 119 154 9050

1980 380' 333 5 633 1 592 567 341 204 125 48 56 68 9347

1981 312* 2 372 2 785 1 622 1 158 433 486 407 74 18 9 667
1982 42711 197 5 619 1 953 1 559 956 621 137 203 60 46 11778

. Ii Including sprat by-catch.

-.l
V1
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Table 5.9 Number of recapture by month and area of HERRING tagged
in the Clyde in May-June 1980

N ~I S ,I
Age of Recovery Clyde Irish Sea Ireland IrelpJld S t:ineh ?

1980 !':ay-June 30 - - - - -July 192 2 - - - -August 155 1 - - - -September 152 3 3 - - -Deiober 32 ? 1 - - -J!cvember 21 - - - - -December 1 1 - - - -
198, January 5 1 - - - -February 4 - - - - -

~:areh 6 ? , - - -koril 8 1 2 - - 1
I-~y 3 - 1 - - -June 58 - 2 - - -July 49 - 3 1 - - 1
August 51 - - - - -September 13 - - - - -Deiober 2 - - - - -November - - - 1 1 -Deeember - 1 - - 1 -

1982 January
February
I-Iareh - - - - - 1
April
May 2
June 4 1
July l'
August l'

Date unkno>'n 10 - 1 - - -

825 14 15 1 2 3



VIRTUAL ~OPULATION ANALYSIS

CLYDE HEHRING

**** V~A ** **
UNH: Year-l
FISHING MORTALITY COEFF~CIENT NATURAL MORTALITY COEEFICIENT 0.10

1970 1971 1972 1973 1974 1975 1976 1977 11'78 1979 198U 19l11

n o.oon 0.000 0.000 0.000 0.002 0.000 0.000 D.ono O.oon 0.000 0.014 O.UUU

1 0.247 0.Od9 U.U95 U.413 U.524 U.375 0.3 )b 0.1 n5 0.bb2 n.02R 0.028 0.013

2 0.695 0.512 U.541 0.)5 ./ u.71:J7 U.314 U.537 0.1:J49 U.2 $7 0.442 0.432 0.251

3 0.585 0.344 0.4411 0.514 0.583 0.4tJ6 0.222 0.737 0.51l8 0.143 0.226 0.350

4 U.1:J13 0.463 U.4Ö9 U.441 U.541 CJ.3113 lJ .32 5 0.3113 U.Cl36 0.454 U.127 0.335

5 0.609 0.786 0.5115 0.477 0.4117 0.404 0.3011 n.595 0.3Cl9 0.387 0.265 0 • .563

6 0.438 0.5T1 U.560 O.bOIi U.453 U.321 U.397 0.57u U.677 O.:SUlS 0.12lS 0.554

7 0.5113 0.527 0.730 0.675 0.554 0.254 0.277 0.531 0.669 0.703 0.158 0.445

a 0.71l3 0.535 U.565 U.1l12 IJ.526 U.5311 U.291 0.415 O.b.H 0.611ll 0.20ll 0.1149

9 0.500 0.51)0 0.500 0.51)0 0.500 0.500 0.500 0.500 0.50 n 0.5nn 0.500 0.500
·1 U+ 0.500 0.50U lJ.5UU U.5I)U U.5lJO 0.5lJIJ U.5UU 0.5()U U.)uO 0.5UO O.,OU O.SUU

2-10)w 0.666 0.516 0.532 0.535 0.652 0.31llS 0.451 n.710 0.4b5 0.376 0.308 0.340

1982

U 0.001
1 0.021
Z 0.3uO
.5 0.301)
4 0.300
5 0.300
6 0.3Ull
7 0.300
II . 0.3UO
9 0.300

1U+ 0.3UO

2':"10)W 0.30n



VIHIU~L ~u~UlAIION ""ALI:>lS **** V~A ****
STOCK SIZE IN NUMBER5 UIHT: THOUSANDS
--------------------- BIOl1AS5 UNIT: TONrHiS

1 JANUARY
---------

'19"10 1971 1972 1'173 111/4 1975 19/6 1977 111/8 11179 111 IW 1981

1 30034 17295 31276 15044 47037 23934 12116 33691 211H 1401\7 28518 llUU7
1 7.4U17 2717U 15644 263UU 13612 424"111 21656 1 rJ963 304155 19126 12/46 25443
2 15747 16'17'1 27.468 12/)71 16'146 72\11 264U4 1377.3 81131 1427.8 16624 11217
5 24411 7110 92'J6 11844 6670 6981 4818 13971 5313 6!-77 8271 9B86
4 164116 123U6 4560 5317 6411 3369 3965 3493 6U49 26/u 5UU4 5973
'; 52l!6 6585 7010 2531 31)'J5 3379 2078 2593 2154 21197 1535 3989
6 21d9 2601 2710 3491$ 1421 1721 2U41 1387. 12114 13411 1779 lU65
7 1777 1279 1.322 1404 Ha 1118 112'1 1242 107 598 1197 1416
8 1441:1 1l1:l9 683 576 647 1196 574 (74 001 3211 268 693
'J 604 598 471 351 231 346 473 31\8 463 316 149 197

1lJ+ 311 481 351 3U3 157 1{8 266 511 628 410 181 48

TOTAL NO 122230 93294 '15726 82031:1 9795rJ 91392 75525 82732' 771122 62.384 76171 70934 ....
Cl>

55B rw. 6d179 488211 41111U"I 38095 373UO 249"19 4175U 38U78 26200 2'1171 341107 34483 I
TOT .BIO" 22815 17843 15720 15151 12491 13921 14133 12225 12230 1 ullu9 11366 13498
55B BIO!1 18672 13323 12904 11147?, 9843 611115 10546 10134 7141 7608 '1042 9317

191$2 1983

U
1 Y96IJ
7. 22725 8B25
3 7899 15233
4 63U5 5295
5 3866 4226
6 2512 2592
7 554 1684
II 821 371
9 243 550

1 U+ 1 &6 287

TOTAL NO 503997
55B NO. 4:>11U
TOT .8101'1 11801
55B BIor1 11711:1 •
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Tab1e 6.1. Estimated catches in weight in Divisions VIa (south) and VIIb,c, 1973-1982.

Country 1973. 1974 1975 1976 1977 1978 1979 1980 1981 1982H
)

Belgium - - - 12 - - - - - _.
France - 145 68 47 - - - - - 353
German
Dem.Rep. 2 256 1 833 1 394 890 - - - - - -
Germany, 1 185 5 667 4 431 924 221 100 5 - 2 687 265Fed.Rep.
Ireland 16 912 16 395 12 465 10 895 15 916 19 128 18 910 21 499 19443 15 726

Netherlsnds 5 228 2 225 15 208 16 546 4 423 481 1 939 1 514 2 190 1 135

Poland 3 623 6 034 2 558 2 718 6 - - - -- -
U.K•. - 28 6 1 1 6 2 1 2 -(N.lre1and)

USSR 915 4 262 2 634 614 - - - - - -
Unspecified - - - - - - 1 152 1 110 - -

Total 36 119 36 589 38 764 32 161 20 561 19 715 22 608 30 124 . 24922 18 079

..

H) Provisiona1 data.

....
'"
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Recruitment in 1984 (age 2) = 70 288

Weight in
Age stock Size F-Pattern the Catch

and Stock

2 70288.00 1.0000 0.1290

3 69859.00 1.0000 0.1650

4 62248.00 1.0000 0.1910

5 106203.00 1.0000 0.2090

6 69863.00 1.0000 0.2220

7 29718.00 1.0000 0.2310

8 14996.00 1.0000 0.2370

9+ 23609.00 1.0000 0.2410

- 82 -

1) Predicted from regression equation.

Parameters predicting yield and spawning stock biomass
in Divisions VIa (south) and VIIb,c in 1983 and 1984.

Regression between larval indices and spawning
stock biomass using va1ues 1973-79

Y = 56658.204 + 81.1770x (r = 0.8576)

Predictive regression between larval indices (numbers x 10-9)
and spawning stock biamass (i, age 2 and o1der) in Division
VIa (south) and Division VIIb,c. Regression based on
data from 1973-79.

Year Larval Index Spawning
Stock Biamass

1973 716.60 135 930

1974 767.30 103 215

1975 386.35 94 962

1976 56.30 68 621

1977 162.10 66 613

1978 338.84 71 174

1979 349.78 81 543

1980 327.46

1981 197.45

1982 250.96 177 0301)

Tab1e 6.5.



Ta.Ue 7.1. ~~tehes (tonnes) in Borth Irlsh Se. (Dlv1don VIIa), 1971-82 (1oo1OOe. indu.trlal ca.tch).

Country 1911 1912 191' 1914 1915 1916 1911 1976 1919 1960 1961 1962")

Franc. 1 615 1 224 254 '194 61' 651 85 174 455"1 1 - -
Ireland '1'1 2 529 , 614 5 894 4190 , 205 , "1 2 '11 1605 1 '40 26' 300
!Jetherla.nde - 260 14' 1116 6lO 989 500 98 - - -
U.I. 21 861 2' "1 18587 27 489 18244 16401 11 498 84,r) 10 U78') 9272 4094 , '75
useR . - - 945 26 - - - - - - 1 1604)

Total 26801 27 350 22 598 38 638 24 503 21246 15 414 11 075 12 "8 10 61' 4377 4855

"l Preliminary. 1) Ioo1udee 68.5 tonnee ot epring-spawned herring. 2) 10 data bad. tor allocat10n to atock.
, A.ddi.t1ona1 unrecorded catch ol 106 tonnee e.tiDlated. 4) Unal1ocated.

Table 7.2. BERRING.
1'otaJ. catch b,. atock in Borth Irish Se., 1972-82.

Country 1972 1913 1914 1915 1916 1971 1976 1979 1960 1961 1962")

1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2

Franc. 1 224 - 254 - , 194 - 81' - 651 - 85 - 87 67 - - 1 - - - - -
Ireland. - 2 529 - , 614 1 765 4111 2 406 2364 1 816 1 389 2009 1 322 610 1761 148 1054 162 578 100 183 198 102

Netherlands 260 - - 143 1 116 - 6lO - 989 - 500 - 98 - - - - - - - - -
U.I. 19 lO8 4 029 l' 071 5 516 25 659 , 850 15 408 2 856 12 851 , 570 9831 1 661 1 66' 100 9 382 696 7 897 1 '75 2 8'1 1 251 2120 1255
Unallooated - - - - - - - - - - - - - . - - - - - - 119 401

To't&l Manx 20 192 13 325 29 132 19 251 16267 12 4'1 8458 101lO 8660 2 937 '097

Total Mourne 6 558 9273 1 961 5220 4959 2985 2 548 1150 1 953 1 440 1158

1 - Macx .toclq 2 • Mourne .tock. .) Prel1m.1nary

'"'"



rab1e 7.3 Manx stock HEaRING. Catch in number x 10-6•

R i n g s

Year 1 2 3 4 5 . 6 7 8 and 8+ Total 2 to 8+ Mean age exc1.
1-ring

1971 4.98 54.36 21.91 18.68 9.67 3.41 1.74 1.16 110.93 3.060

1972 3.64 41.76 26.05 11.28 13.15 6.46 1.96 1.27 101.93 2.327

1973 1. 75 18.74 22.74 10.69 5.52 4.07 2.09 1.40 65.28 3.468

1974 12.95 95.95 32.55 19.41 9.65 4.09 4.55 1.03 167.23 2.871

1975 5.63 38.94 36.61 9.44 6.17 4.11 1.89 1.34 98.50 3.005

1976· 9.34 47.46 17.38 13.62 3.88 2.41 2.32 1.07 88.14 2.952

1977 13.98 33.04 20.29 5.85 3.92 1.16 0.81 1.02 66.09 2.856

1978 3.64 32.41 11.41 6.18 1. 44 1.24 0.57 0.35 53.60 2.709

1979 3.66 35.37 21.29 3.55 1.90 0.85 0.30 0.19 67.11 2.632

1980 0.66 22.82 17.41 7.27 1.54 0.63 0.21 0.12 50.00 2.817

1981 2.02 11.67 2.34 2.05 1.70 0.24 0.22 0.13 18.35 2.783
1982 1.99 10.84 4.43 1.31 0.89 0.73 0.10 0.28 18.58 2.759

I

CD
.j>.

I



Te'Jlp-_l± I"AI:X HERRHJG

VIRTUAL t'CPlJLATIIJtJ ANALYSIS ***. VPA .""**

Ur~ II : YP.il r-l
FISIIWG r10RTALITY e 0 E FF I eIE IlT I,ATURAL r10RTALITY eOEEF Ie lEllT U.l lJ

----------------------------
11172 1973 1'174 197' 1,>,'6 1Yi'i' 1'>"(0 1979 1,>,,,1) 1"öl 1 '11:S2

1 o. 04~ n.ol0 0.158 o. [161 0.1411 0.104 0.0,2 0.100 (1.0'19 n .054 0.07(1

? 0.510 O.Zllo lJ.\iU6 (1.ll31 u.tl\>6 1J.975 1J.0lJl 0.651 1.2 (7 lJ.461J O.4UU

~ '1.559 0.512 1.017 o. ,>,71 1 .1J16 1.n50 0.'>'93 1J.'>'27 1 • .sOl '1.35(1 O• .SOO
4 0.548 0.41t> U.'>'611 lJ.lS35 1 .121 1. U04 U• ."d3 O.Il/lU U.~59 0.432 lJ.3UlI

5 0.674 (1.5(12 0.720 '1.'100 0.ll97 ·1.(17~ n.12'1 n.1!41 1. '124 0.435 n.3flO

b O.ö12 U.411u u. "(OU u.t>ll0 u. '1,,4 U.650 1.117 1.lU U. ':>01 u.446 O.30u

l 0.5 :j1J n.420 f).'1.s0 f).;';7D '1. '>'5 n 1.IJOO 0.700 O.lllJfJ 1. (JO fj 0.450 1J.30n
.1+ U.5o$l1 G./,Zu u.'I3U J. ö7u u.I1W 1.iJlJU U.I uu U.ll(Ju 1 • uuü lJ.Ou U.3UlI

'"V1

( 2- nw 0.556 o./,no IJ. '120 n.t7'>' 0.'137 1. IJ04 fJ.722 O. ~Hl 1 .1,>,4 (1.449 r).~53
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VJRTlJAL POPULATJOIl MJALYqS ... ** Vt"A ****
STOCK SIZF tri /; UrlBER S Ulal: MILLIOtlS
--------------------- IJIrli1ASS U:lIT: TllOUSANO To:mEs

TOTAL STOCK 1 JM~IJARY .. SPAw~Hr;r; STOCK AT St'AwtJI'IG 1 Ir~E

PHOP.OF Almt/AL F 1.(Jr]() t'HOt'.OF Ar,NlJAL 11 n.75[1
------------

11Ft2 1 \/73 1974 1'17~ 1'1/6 1977 'I '1715 1 '17'1 1YiJO 1'1 in

1 9U.5 ld7.~ 93.Z 1LJU.4 7v.9 97.u 1~.lJ 4U.2 30.1 "u.7
2 109.3 7H.4 161l.o TI.I) <!~.5 S5.3 '14 .~ 64. ft 32.9 32. U
:5 03.6 5c).4 53.2 61.4 2;1.4 32.~ 1,..'1 36.7 74.9 d.:!.
4 21l.1J 32. 'I 32.2 17 .4 21.0 9.3 1 U.3 6.3 13.7 0.1
S 2X.Cl 14.6 1'.1.0 lU.tl 6./l 6.7 2.'1 ~., 2.4 ~.n

6 13./l 12.'1 <s.U /i.7 4.lJ 2.~ 1. 'I 1.3 '1.4 u.7
7 4.7 6.4 7. Po 3.4 5.9 1.3 1.2 0.(, 11.3 0.6

/i+ 3.U 4.3 1 .Il 2.4 1.1l 1.7 u.'I lI.4 IJ.2 lJ.4

TO TAL NO 34n.9 396.4 !J~3. >s 21CJ. ; 1.22.1. 2ns.'1 1 il~.4 153.4 11'j .3 Y!.4
5Sfl NO. 133.1. 130.4 1U? il 6<l.1 ~,. :~ 37.1 ~fJ. ~ 43.6 21.5 31.5
TOT .010r·, on.7 6', .4 60 .~ 4(,.1 3'1.5 32.4 29.3 2,.'.1 16.1l 14.9
5SB BI o,~ 26.5 2n.3 ZO.>! B.~ 10.6 7.7 '1.2 /l.1 4.3 o.n

19HZ 1YIß

3u.CJ ....... ** ..*
34.4 26.1
1"1.9 20.'.1
'.3 12.u
3.6 !J.6 ~
3.u 2.4
0.4 2.0
1.1 1.u

'10.7
42.9
16.3
x.4
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'1972 1'J"13 1'1/4 " Y7~ 1'1/6 190 1y I;; 1'179 1ytrl 1 Y:ll " 'fil2

,j (1$.4 5U.2 57. Y 2U.3 1 U.4 26.4 2u./l U.U v.LJ U.U U.U
1 ,H.O 40.4 3'1. S 27'"/ 2~.4 16.3 11 • Y 1\.1 ~.2 ~.fl ~.1

;> 14.9 14.U B.t> 9.3 d.7 6.u 4.~ 2.9 2.9 4.1 ~.2

J n.1 15. ~ 1.2 2.1l lJ.Go 2.4 (~ • 0 2.2 2.1 0.\1 1 .2
4 1.9 U.ll ~.1 1.4 1.t> U.9 lI.b u./ 1.2 u.7 U./S
S n.6 1: I, " .0 " ./ 1).7 tl.(, rJ.~ o " 0.4 O.b ll.4.J

(, LJ.3 1 .,) u.<; U.l lI.4 U.3 LJ.l u.2 u.3 lJ.l u.4
7 0.7 n.5 0.6 [1.2 ll.l 0.1 O. " 0.1 0.2 [1.1 n.o
:-l 0.1 1 • LI L.2 L.2 lI.l LJ.l L.u u.l 11.1 'J.l U.1

'1+ 0.3 0.2 0.4 [1.1 0.1 o.n 0.0 [1.0 o.n 0.0 0.0

IOTAl 135.1 125. U 117.2 63. ö ~u.Q 53.1 4U.3 14.6 12.4 9.6 11.3
co....

U'UT: Y~ar-l

FI SH WG t10RTALITY COE FF Ie lEt/T
----------------------------

1972 1973 1 '174

il 0.757 0.66'/ lJ.du3
1 O. IlS1 1.OS2 0.';'17
7. U.44Q 0.7tliJ 1. 111,
3 0.21$9 1 • 04 ~ 1.1 U'I
4 0.471 11.3\1'1 1.11I?
i 0.7.31 0.673 1.11 (
t> n.2114 0.64e' 1.1n
7 0.315 0.924 U.'11Y
1 n.42n 0.1I70 1.110

'1+ 0.420 0.87lJ 1 .11LJ

( 2- n~ 0.4211 11.1165 1. '1"111

VIRTUAL pOPULATION MJ,\lYSIS

rl0u~~~E IIERRHIG

* .... Vt'A ****

r,ATU~Al r10R TAlITY CO EEFrc 1 Er:r ().10

1975 1';76 1977 1 Y/,~ 197\1 1 \lön 19111 In2 1972-79

U.4LJY LJ.2lS2 L. 7 ~4 LJ.7)l (j .!.i.lU LJ.uuO O.U(JO U.uOLI O. ~53
1 .051 1 • 11!~ 0.1126 1). :122 L.658 U.4u4 O.121l O.13U 0.Y7.6
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n. Ijll1 n.no (1.770 (1.0C1[J 11.340 0.5\10 n.2'l0 n.3'H1 0.655
lJ.u1u iJ.\l2 I J lI.nlJ U.llulJ (J.34Ü 0.3'1 [J 0.21J1J O.3lJlJ O.b55

0.1<14 0.\127 n.;{(16 0.51) 0.425 0.4111 0.422 n.~OLJ
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:s I. 2~ 11 Cl 6 I. 4 " 5 5 :> 14

'. 5 -, Il
.,

3 '3 2 2 I. 3 '3 3 I,J -'
5 3 3 2 2 2 1 1 1 1 ? 2 2 CD

6 1 2 1 (I 1 1 1 1 1 n 2 1 CD

7 3 1 1 lJ lJ I.J 1 U 1 l! LJ 1
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• Table 8.1 Landings of Icelandic summer spawning

herring 1973-1982 in tonnes x 10-3

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

0.2 1.2 12.8 17.8 28.7 37.3 45.1 53.3 39.5 53.8

Table 8.2 Catch in nurnber, millions, Icelandic Summer Spawners

1969-1982.

AGE 1969 1970 1971 1972 1973 1974 1975

4.520 2.003 8.774 0.176 0.001 0.001 1.465
2 78.410 22.344 13.071 0.385 0.172 3.681 1.977
3 8.274 33.965 5.439 0.157 0.734 0.814 30.855
4 5.178 4.500 13.688 0.195 0.113 0.972 6.266
5 10.015 2.734 3.040 0.316 0.018 0.090 7.628
6 2.841 4.419 1.563 0.056 0.014 0.045 0.833
7 1.389 1.145 3.276 0.033 0.006 0.002 0.427
8 1.179 0.531 0.748 0.029 0.006 0.001 0.333
9 0.609 0.604 0.250 0.016 0.003 0.001 0.110

10 0.424 0.195 0.103 0.011 0.003 0.001 0.004
11 0.286 0.103 0.120 0.004 0.001 0.001 0.001
12 0.139 0.076 0.001 0.001 0.001 0.001 0.001
13 0.109 0.061 0.001 0.004 0.001 0.001 0.001
14 0.074 0.051 0.001 0.001 0.001 0.001 0.001

JUVENILE 78.943 23.167 16.899 0.449 0.070 3.215 3.834
A[lUlT 34.504 49.564 33.176 0.935 1.004 2.396 46.068
TOTAL 113.447 72.731 50.075 1.384 1.074 5.612 49.902

AGE 1976 1977 1978 1979 1980 1981 1982

0.632 0.683 2.607 0.919 3.239 2.279 0.431
2 10.136 18.266 22.318 14.932 14.768 4.622 18.245
3 4.022 23.400 50.469 47.038 21.370 16.745 26.729
4 35.142 10.080 13.703 68.968 62.509 12.107 36.400
5 7.214 44.913 8.648 16.270 67.245 36.813 15.807

e 6 5.641 6.525 39.085 7.915 11.879 41.851 36.427
7 1.076 5.252 7.178 25.753 9.557 7.288 41.621
8 0.451 1.352 6.288 3.016 20.012 4.855 6.479
9 0.305 0.508 1.599 1.848 1.849 13.395 6.307

10 0.138 0.351 0.916 0.489 1.507 1.030 9.943
11 0.095 0.026 0.396 0.434 0.718 0.883 2.238
12 0.001 0.124 0.017 0.032 0.001 0.759 0.565
13 0.001 0.001 0.025 0.053 0.113 0.101 0.071
14 0.001 0.001 0.050 0.006 0.081 0.062 0.201

JUVENILE 9.853 21.626 35.135 32.648 18.978 12.744 21.764
ADULT 55.002 89.856 118.164 155.025 195.870 130.046 179.700
fOTAl 64.855 111.482 153.299 187.673 214.848 142.790 201.464
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Table 8.3 Weight at age, in grarnmcs. Icelandic summer spawncrs

1969-1982.

AGE 1969 1970 1971 1972 1973 1974 1975

82.0 85.0 88.0 96.0 90.0 80.0 110.0
2 157.0 169.0 165.0 177.0 199.0 189.0 179.0
3 195.0 216.0 237.0 278.0 257.0 262.0 241.0
4 264.0 263.0 273.0 332.0 278.0 297.0 291.0
5 284.0 312.0 301.0 358.0 337.0 340.0 319.0
6 304.0 329.0 324.0 379.0 381.0 332.0 339.0
7 339.0 338.0 346.0 410.0 380.0 379.0 365.0
8 372.0 357.0 368.0 419.0 397.0 356.0 364.0
9 379.0 378.0 390.0 470.0 385.0 407.0 407.0

10 390.0 396.0 409.0 500.0 450.0 410.0 389.0
11 376.0 408.0 412.0 500.0 450.0 410.0 430.0
12 401.0 425.0 420.0 500.0 450.0 423.0 416.0
13 409.0 430.0 442.0 500.0 450.0 423.0 416.0
14 414.0 450.0 450.0 500.0 450.0 423.0 416.0

AGE 1976 1977 1978 1979 1980 1981 1982

103.0 84.0 73.0 75.3 68.9 60.8 65.0
2 189.0 157.0 128.0 145.3 115.3 140.9 141.0
3 243.0 217.0 196.0 182.4 202.0 190.5 186.1
4 281.0 261.0 247.0 230.9 232.5 245.5 217.3
5 305.0 285.0 295.0 284.7 268.9 268.6 273.7
6 335.0 313.0 314.0 315.7 316.7 297.6 293.3
7 351.0 326.0 339.0 333.7 351.6 329.8 323.0
8 355.0 347.0 359.0 350.4 360.4 355.7 353.8
9 395.0 364.0 360.0 366.7 379.9 368.3 384.6

10 363.0 362.0 376.0 368.3 382.9 405.4 388.7
11 396.0 358.0 380.0 370.6 392.7 381.5 400.4
12 396.0 355.0 425.0 350.0 390.0 400.0 393.5
13 396.0 400.0 425.0 350.0 390.0 400.0 390.3
14 396.0 420.0 425.0 450.0 390.0 400.0 419.5



- 91 -
Table 8.4

rrofX)rtion of mature herring in each group. Bascd on sarrples taken in Sept. 

Oct. by purse seine and pclagic trawls. 'nIe nunbcr of herring analyscd are

given in the brackets.

Rings 1960 1961 1962 1963 1964 1965

2 0.28 (254) 0.13 (128) 0.04 (78) 0.54 (13) o (90) 0.05 (141)

3 0.79 (179) 0.79 (229) 0.46 (82) 0.96 (45) 0.85 (114) 0.75 (177)

4 0.99 (81) 0.97 (179) 0.83 (117) 0.97 (69) 0.99 (78) 1.0 (122)

5 0.96 (85) 0.98 (58)

Rings 1966 1967 1968 1969 1970 1971

2 0.05 (279) 0.02 (121) 0.02 (139) 0.08 (1595) 0.22 (970) 0.38 (436)

3 0.52 (195) 0.41 (472) 0.67 (141) 0.73 (165) 0.89 (1271) 0.98 (318)

4 0.95 (170) 0.84 (136) 0.97 (328) 0.99 (104) 1 1

Rlnqs 1972 1973 1974 1975 1976 1977

2 0.29 (157) 0.64 (74) 0.14 (662) 0.27 (163) 0.13 (611) 0.02 (948)

3 1.0 (5) 0.99 (132) 0.94 (86) 0.97 (2053) 0.90 (143) 0.87 (263)

4 1 1 1 1 1 (1018) 1 (121)

Rings 1978 1979 1980 1981 1982

2 0.04 (714) 0.07 (366) 0.05 (417) 0.03 (185) 0.05 (718)

3 0.78 (1012) 0.65 (835) 0.92 (290) 0.65 (390) 0.85 (342)

4 1.0 (174) 0.90 (907) 1.0 (808) 0.99 (178) 1.00 (466)
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Table 8.5

Stock abundance and catches by age groups x 10-6 1982.

Rings Acoustic estimates Catches F82

1 0.4

2 3931) 18.2 0.05

3 448 2 ) 26.7 0.06 (0.12)

4 206 36.4 0.19

5 54 15.8 0.36

6 157 36.4 0.28

7 205 41.6 0.24

8 30 6.4 0.25

9 10 6.3 1. 07

10 57 9.9 0.2

10+ 12 3.0 0.3

N4+ = 731 CH = 155.8 F4+ = 0.25

1) Based on acoustic estimate Jan. 1983.

2) Based on acoustic estimate Dec. 1980.
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Table 8.6 Icelandic summer spawners (herring in Division Va.)

Fishing mortalities.

AGE 1969 1970 1971 1972 1973 1974 1975

0.104 0.063 0.130 0.002 0.000 0.000 0.008
2 0.844 0.897 0.625 0.007 0.002 0.009 0.016
3 0.568 1.005 0.497 0.012 0.014 0.012 0.089
4 0.655 0.614 1.463 0.026 0.009 0.021 0.107
5 0.715 0.775 0.999 0.090 0.003 0.008 0.207
6 0.827 0.713 1.331 0.036 0.005 0.007 0.089
7 0.920 0.850 1.858 0.068 0.004 0.001 0.082
8 0.901 1.015 3.066 0.055 0.014 0.001 0.144
9 0.857 1.727 2.373 0.677 0.007 0.003 0.102

10 1.149 0.655 2.038 0.652 0.225 0.002 0.012
11 1.219 0.867 0.989 0.343 0.097 0.097 0.003
12 1.110 1.204 0.015 0.016 0.120 0.120 0.120
13 0.799 3.564 0.035 0.069 0.018 0.152 0.152
14 0.700 1.000 1.000 0.040 0.020 0.020 0.200

AVERAGE WEIGHTED BY STOCK IN NUMBERS
AVE 4-14 0.750 0.744 1.474 0.049 0.007 0.017 0.138

AGE 1976 1977 1978 1979 1980 1981 1982

0.001 0.001 0.016 0.004 0.011 0.005 0.001
2 0.066 0.030 0.051 0.105 0.065 0.018 0.050
3 0.037 0.193 0.097 0.131 0.193 0.088 0.120
4 0.124 0.110 0.148 0.167 0.230 0.143 0.250
:5 0.155 0.207 0.117 0.234 0.218 0.184 0.250
6 0.209 0.184 0.249 0.135 0.240 0.183 0.250
7 0.143 0.273 0.281 0.231 0.213 0.203 0.250
8 0.105 0.240 0.534 0.164 0.252 0.143 0.250
9 0.170 0.148 0.437 0.261 0.129 0.239 0.250

10 0.161 0.269 0.381 0.205 0.313 0.088 0.250
11 0.371 0.037 0.484 0.278 0.461 0.272 0.250
12 0.003 1.034 0.028 0.057 0.001 1.139 0.250
13 0.152 0.003 0.520 0.102 0.261 0.096 0.250
14 0.200 0.200 0.200 0.200 0.200 0.200 0.250

AVERAGE WEIGHTEI' JH STOCK IN NUMBERS
AVE 4-14 0.135 0.186 0.215 0.183 0.226 0.183 0.250
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Table 8.7. Icelandic summer spawners (~ING in Division Va), VPA
stock size in numbers (x lO-b) and spawning stock biomass
at 1 July.

AGE 1969 1970 1971 1972 1973 1974 1975

1 48.245 34,586 75.713 88.797 470.135 144.066 184.483
2 143.544 39.360 29.391 600174 80.179 425.440 130.346
3 19.980 55.845 14.525 14.230 54.082 72.386 381.455
4 11.264 10.249 18.499 7.992 12.726 48.238 64.724
5 20.474 5.295 5.016 3.876 7.046 11.408 42.723
6 5.271 9.059 2.208 1.672 3.207 6.359 10.237
7 2.408 2.086 4.020 0.528 1.460 2.888 5.711
8 2.071 0.868 0.806 0.567 0.446 1.315 2.611 •9 10104 0.761 0.285 0.034 0.486 0.398 1.189

10 0.646 0.424 0.123 0.024 0.016 0.437 0.359
11 0.422 0.185 0.199 0.014 0.011 0.011 0.394
12 0.216 0.113 0.071 0.067 0.009 0.009 0.009
13 0.207 0.064 0.031 0.063 0.060 0.007 0.007
14 0.154 0.084 0.002 0.027 0.053 0.053 0.006

JUVENILE 185.813 71.430 93.469 131.521 { 499.541 514.288 291.079
Sp.stock
blornass 16 798 20 153 13 824 11 688 30 527 48 835 128 647

AGE 1976 1977 1970 1919 1980 1981 1982

721.447 517.770 176.396 272.520 311.851 436.673 453.132
2 165.535 652.189 467.850 157.131 245.712 279.094 392.952
3 116.062 140.150 572.761 402.117 127.993 208.295 248.141
4 315.839 1010194 104.599 470.307 3190174 95.526 172.563
5 52.612 252.403 81.989 81.632 360.066 229.478 74.937
6 31.417 40.755 185.752 65.972 :58.423 261.978 172.691
7 8.471 23.073 30.682 130.989 :52.176 41.591 197.315
8 4.762 6.643 15.895 20.953 94.084 38.140 30.715
9 2.047 3.880 4.728 8.430 16.095 660143 29.900

10 0.971 1.562 3.028 2.763 5.874 12.807 470137
11 0.321 0.748 1.081 1.872 2.036 3.886 10.610
12 0.356 0.201 0.652 0.603 1.282 1.162 2.679
13 0.007 0.321 0.065 0.574 0.515 1.159 0.337
14 0.006 0.006 0.289 0.035 0.469 0.359 0.953

JUVENILE 877.068 1175.134 751.539 568.799 555.517 781.253 854.594
Sp.stock

248 770biomass 143 512 144 477 207 457 243 558 263 523 237 029 •
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Table 8.8.

Input parameters used in Catch Prediction for

the Icelandic summer spawning Div. Va herring

Stock in number proportional Mean weight in catch

Rings at 1/1 1982 F and in spawning stock

1 400 000 0.004 65

2 341 299 0.2 140

3 338 216 0.48 190

4 199 138 1.0 240

5 121 603 - 280

6 52 807 - 300

7 121 694 - 330

8 139 045 - 360

9 21 070 - 380

10 31 217 - 400

11 33 217 - -
12 7 477 - -
13 1 888 - -
14 237 - -
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FiB"lre 2.2. Intenationa.l YOUI:g Fish Survey, Fe'JrJary 1983.
On....ringed m:RRnIG in m:unbere per hour, pre1imi~ data.
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Figure 2.3. HERRING larvae sampled by IKMT during IYFS 1983.
No. larvae per haul.
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Fig'lre 5.1. Boundaries of new IlEI'.RD'G unit stocks west of Scotland and
Ireland.
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