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

l, INTRODUCTION 

1.1 Participants 

R S Bailey United Kingdom (Scotland) 
G Biais France 
A B Bovrers United Kingdom psle of Man) 
A C Burd United Kingdom England) 
A Corten Netherlands 
R Grainger Ireland 
0 Hagstrom Sweden 
T D Iles Canada 
J Jakobsson Iceland 
p H King United Kingdom (N.Ireland) 
A Maucorps France 
J Molloy Ireland 
K Popp Madsen Denmark 
N A Nielsen Denmark 
A Saville United Kingdom (Scotland) 
A Schumacher Federal Republic of Germany 
F M Serchuk USA 
B Sjostrand Sweden 
0 Ulltang (Chairman) Norway 
R J Wood United Kingdom (England) 
0 J 0stvedt Nor-vray 

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.l982/2:5:6: 

"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 to: 

(i) assess the state of the herring stocks in Division 
IIIa, 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 IIIa 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 TAC and seasonal closure, A TAC of 72 000 tonnes was set 

for the period l October 1982 - 25 February 1983, vrhereas ACFM 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, 'vi th an overall estimate, supplied by 

Working Group members, of unreported catches representing the sum of 

illegal catches and/or those reported for the incorrect area. 

In these circumstances, 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), ,.,here 

catches fell from 19 700 tonnes in 1981 to 4 330 tonnes in 1982, whereas 

in the eastern area catches remained of the same order (about l 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 

vrhich reached over 89 000 tonnes in the first three quarters of the year, 

This drastic increase must be considered in relation to previous years: 

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 (Doe. C.M,l983/Assess:7), catches at the level 

of the last two years (1981 and 1982) can hardly be considered as 

by-catches in a sprat fishery but rather as a result of a directed 

fishery on 0-group herring. 

In Divisions IVc and VIId, the overall estimated catch is 71 596 tonnes 

which represents an increase of about 40% compared to 1981. The 

apparent coincidence betvreen this catch and the agreed TAC 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): 



Year 0 l 

1978 130 169 
1979 542 159 
1980 792 161 
1981 7 889 447 
l982X) 8 269 403 

x) Preliminary 
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Millions of herring caught by age group 
(winter rings) 

2 3 4 5 and 
older 

5 6 5 l 
34 10 10 4 

108 92 32 26 
264 57 40 77 
216 275 44 34 

Total 

316 
759 

l 211 
8 774 
9 241 

In 1978, the lowest catch in number of juvenile fish was recorded since 
the beginning of industrial fishing for herring. Since then, there has 
been a rapid escalation of these catches, which reached 7 900 and 8 300 
million of 0-ringed fish in 1981 and 1982, respectively, the latter value 
corresponding to the catch of only the first three quarters of the year. 
The 1981 juvenile catch figures have been comprehensively revised. In 
last year's Working Group, a regression was used to evaluate 0- and 
1-ring herring from the correlation between the IYFS index and the 
corresponding catch in number of each year class as 0- and 1-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 0-group catches, gave some support to the 1981 figure, which never­
theless must be considered with caution. 

The contribution of 0- and 1-ringed fish as a percentage of the total 
reached the extreme levels of 92% and 94% for the last two years in 
the overall catch of.North Sea herring. Considering catches in Division 
IVb, these catches of 0- and 1-ringed fish constitute practically 
100% of the herring catch. 

2,2 Age Composition 

Age composition data ;~ere available from various sources and derived from 
an increase in sampling effort covering both the acoustic surveys 
carried 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 commercial catches covered 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 samples from the acoustic survey carried 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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Yea:r Division IVa/'vl Division IVb Divisions IVc + VIId 

class W.R. Jan-Feb July August December 1st Qua:rter 4th Qua:rter 
c R R c VIId/IVc 4c North IV+VIId 

c c c 
1--- ~~ -~ ·-

1981 0 0.4 

1980 1 2.0 65.6 1.9 3 

1979 2 52.6 62.2 24.0 9.7 39.5 33 

1978 3 3.9 15.9 18.6 5.9 62.4 50.9 52 

1977 4 4.8 4.4 6.9 0.9 19.2 5.9 8 

1976 5 22,6 9·9 2.6 1.0 5.2 1.6 2 

1975 6 12.8 2.5 1.5 0.5 

~ 
0.1 1 

1974 7 29.1 4.0 5.3 1.3 3.4 

D 
1 

1973 8 23.9 8.2 1.3 0.2 0.2 + 

8+ 2.9 0.5 1.6 0.2 + 

R: from acoustic survey 
C: from commercial catches 

In Division IVb, the 1979 year class constituted the major part of the 
spawning stock in the samples obtained during the acoustic survey (62.2%). 
This fits with the dominant year class in the adult component 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 possibility 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 class 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 samples taken 
in catches made off the Dutch coast in the northern part of Division IVc, 
the lmvest value (9.7%) from catches from the Southern :Bight. 

2.3 Recruitment 

2.3.1 Length frequency 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 1-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 length over the whole period is somewhere around 
16.0 cm, In some years there is a very marked component of small fish, 
with a mode between 10.0 and 14,0 cm. This occurred in year class 1969, 
and more recently, in year classes 1978 and 1980, It is likely that these 
small fish represent mainly Downs recruits. 
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2o3•2 Year class 1979 

From the data on catches per age group in Divisions IVc, VIId (Table 2.3), 
it appears that year class 1979 has recruited in smaller numbers to the 
Downs stock than its predecessor. In the central and northern North Sea, 
on the other hand, recruitment of year class 1979 was better than in the 
six preceding years (Sections 2.6.1 and 2,6,2), 

In the previous report of this Working Group, the opinion was expressed 
that year class 1979 would contain a high proportion of Downs herring, 
This expectation was based on a limited study of otolith characteristics 
of 1-group herring, abundance of pre-metamorphosis larvae in Dutch 
coastal waters, and a high component of the 1979 year class in Dutch 
catches in the southern North Sea in early 1982, 

It is now clear that the previous prediction was incorrect, and that the 
criteria on which this prediction was based were of limited value in 
assigning juvenile herring to specific sub-populations. 

The length distribution of the 1979 year class as 1-group fish, which 
only now has become available, would have been far more useful in pre­
dicting the racial composition of the year class. It is obvious from 
Figure 2.1, that the year class contained relatively few small fish, and 
a high component of Downs fish was, therefore, not to be expected, 

It is interesting to note that the 1979 year class was the first one 
that showed up in reasonable numbers as big larvae in the eastern North 
Sea during the IKMT Survey (Section 2.3.4). Now that this year class 
has also been the first one in several years to recruit in reasonable 
numbers to the northern and central North Sea, it seems possible that 
the abundance and distribution of the larvae during the IKMT Survey may 
indeed be related to the final strength of the year class on the spawning 
grounds in central and northern Nort1' Sea, 

2.3.3 Year class 1980 

The final abundance of this year class 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 class strength of 3.80 x 109 instead of 3,86 x 109 
as used previously. 

From catch at age data in the industrial fishery in Division IVb, it 
appears that 7·9 x 109 individuals of this year class had already been 
caught as 0-group in the summer of 1981, Starting from the IYFS value of 
3.80 x 109 in February 1982, and taking into account a catch of 7·9 x 109 
in the summer of 1981, the original strength of the year class is cal­
culated at 12.4 x 109 as 0-group, which is about 150% of the mean for 
the year classes 1951-70. These calculations are based on a natural 
mortality of 0.1 on the 0-group. If the natural mortality on 0-group is 
higher, the estimated relative strength of the 1980 year class compared to 
year classes 1954-70 would be somewhat lower. 

The length composition of the fish sampled in February 1982 shows a 
pronounced component of small fish with a modal length of 13.0 cm 
(Figure 2.1). This suggests that a high proportion of this year class 
will recruit to the southern North Sea. At the same time, it must be 
born in mind that large numbers of this year class were caught in the 
German Bight and Skagerrak during the IKMT Survey. This could mean that 
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survival of larvae 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 industrial fishery, there could again be a 
reasonable recruitment to the northern population in 1983. 

2.3.4 Year class 1981 

,. 

From the IYFS in February 1983, a preliminary index of 1 910 fish per 
hour was obtained for the herring standard area, Substituting this index 

in the formula mentioned in the previous section, the strength of the 
year class as 1-ringers is estimated at 5.71 x 109, This year class 
is, therefore, the strongest one sampled in the IYFS since year class 1969. 

Abundance as 
i Year index 

Year class stren~th 
1-ringers (x 10- ) ! Year ala•• •tre~th ae I 

1-ringers (x 10- ) 
I 

l 
I 

I 
i 

I 
I 
I 

class IYFS estimated from VPA predicted from regression 
formula 

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 - l. 57 ) 
1977 139 - 0.43x 
1978 535 - 1.45 
1979 551 - 1.50 
1980 1 293 - 3.80 
1981 1 910 - 5·71 

x) Ignoring constant in regression formula, 

Catch at age data in the industrial fishery in Division IVb shoi·T that 
8.3 x 109 individuals of this year class had already been caught as 
0-group in the summer of 1982. Starting from the IYFS value of 5·7 x 109 
in February 1983, and taking into account a catch of 8,3 x 109 
individuals in the summer of 1982, the original strength of the year 
class is calculated at 14.9 x 109 as 0-group, which is about 180% of the 
mean for year classes 1951-70. The same reservations apply to these 
calculations as expressed in Section 2.3.3. 

The distribution of 1-ringers during the 1983 IYFS is shmm in Figure 2.2. 
The fish shoi•red a more offshore distribution than in the previous year; 
relatively high catches were made in the central and northern parts of 
the survey area. Also in the western part of the North Sea some very 
high catches were made. 

At the time of the Working Group meeting, few length distributions had yet 

been exchanged, but the data available indicated a mean length above that 
of the preceding year class. 

Both the spatial distribution of 1-ringers and their mean length indicate 

a predominance of central and/or northern North Sea recruits in the 1981 
year class. 
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2.3.5 Year class 1982 

~~~~~~-~f-~~~-~~~R~!~~-~~E!~~-~!~~ 
Figure 2. 2 in last year's report shovTs 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 concentrations exist in the northeastern part of 
the North Sea, while herring larvae in 1981 \vere 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. 

2.4 Acoustic Surveys 

2.4.1 The 1982 acoustic survey in the Orkney-Shetland area 

a 

b 

c 

-

A report on the ICES-coordinated survey in the Orkney-Shetland area was 
presented at the 1982 Statutory Meeting (Doe. C,M.l982/H:47), and an 
evaluation of it was carried out at a meeting of the Acoustic Survey 
Planning Group held in Aberdeen, United Kingdom, from 14-17 February 1~83. 

To convert echo-integration values to biomass, the target strength values 
given in the last report of the Working Group were used (see also Doe. 
C,M,l982/H:4). Using the results of trawl hauls 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) 

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

"G 0 Sars" 9-18 July Raised 

"Scotia" 7-26 July 

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

to 59 rectanglesx) 215 900 

59 233 000 

Mean of b and 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, w·hich consisted 
mainly of large herring, At the same time, the Dutch research vessel 
"Tridens" recorded herring echo-traces in the Moray Firth and these were 
again recorded by "Scotia" during August. An estimate of biomass of 
these herring, which consisted 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 evidence of a significant change in biomass between 
1981 and 1982 from the acoustic survey results. More doubt was cast on 
the absolute level of the estimates because of conflicting 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 shmved 

a strong contribution of 2-, 4- and 7-ringers. In 1982, 2-ringers were 

predominant (53%), 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 1973 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. 

2.4.2 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 sample trawl hauls contained a high proportion (46%) of 

the recruiting 1979 year class. This year class included 3~% 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 36%. 

An acoustic survey '"as 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 32 000 tonnes for the second off the Yorkshire coast. 

These estimates were based on the target strength values, '"hich were 

recommended by the 1982 Planning Group on ICES 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 ll 000 tonnes for unidentified pelagic fish off Flamborough 

Head, vrhich 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 m~d-September). The total acoustic biomass 

estimate for all these concentrations combined was therefore 74 000 tonnes. 

This must be considered to be an underestimate of the whole of the adult 

spa,vning 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 '"as surveyed acoustically, 

2.4.3 Divisions IVc and VIId (Dovr~ 

Three acoustic surveys vrere 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 made a 

few days earlier indicated that some herring were also distributed over a 

total 4 300 km2 outside the acoustic 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 143 000 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, •·rhere small herring larvae were 
very abundant 2-3 weeks afterwards, A biomass estimate of 70 000 tonnes 
vras also obtained from a restricted area of 4 049 km2 within the 
Southern Bight. 

The final survey was conducted early in December, Weather conditions were 
reasonable, and a good coverage vras 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 \•rhich Has 
surveyed, Herring were, hoHever, 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 vrere 
generally very 1ddely 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 \•!inters 1981/82 and 1982/83 were substantially 
the same, 

2.5 Herring Larval Surveys 

In general, as in 198l,the data available Here satisfactory in 1982 in 
all areas in terms of sampling intensity and distribution over the 
hatching period, There Has only one minor exception to this, i.e. 
in Division IVb, where some interpolation was required, This is 
discussed in Section 2,5,2. 

2.5.1 Division IVa 

2.5.2 

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 1vas satisfactory. 

The indices of abundance of larvae less than 10 mm long are: lst half 
of September: 2 885; 2nd half of September: 967. The index for the 
first half of September is considerably lovrer than in 1981, but that 
for the second half is very much higher. The resulting mean for 1982 
of 1 926 is, however, slightly lm·Ter than in 1981, and inserted on the 
regression 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, 

1:..212 1980 1981 1982 

Larval index 3 325 2 074 2 341 1 926 

SSB (tonnes) 314 000 214 000 236 000 202 000 

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 l'rere done by the Netherlands in early 

and late September and by England in early October. Unfortunately, due to 

the late withdrawal of the country which in recent years has surveyed 

this area in late October, no survey \vas done at this time, 1•rhich 

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 109, respectively; these are low compared with those of 1981 

at these times. The English survey in early October, however, gave an 

estimate of 1 038 x 109, I'Thich is extremely high compared with the 

corresponding estimate in 1981. Because the area l'ras 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, 1vhen the area \vas adequately sampled in both periods. 

This gave a mean value of 0, 32 by 1vhich 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 spaw·ning 

stock biomass-larval index regression given in last year's report gives 

an estimate of spa1ming stock biomass in 1982 of 72 000 tonnes, It should 

be noted, hol'rever, that the larval index for 1982 is somei·rhat higher than 

the highest value used in calculating the regression, 

.lru. 
Larval abundance x lo-ll 2, 26 

SSB (tonnes) 32 000 

2.5.3 Divisions IVc and VIId 

1980 

0.59 

15 000 

1981 

3·44 

43 000 

1982 

6.17 

72 000 

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 for 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 some1vha t lower than that of 1981-82, but is 

still well beyond the range used in calculating the regression previously 

used for this area. Accordingly, as in 1981, these larval data cannot 

be used in estimating the absolute size of the spal'rning stock in this 

area. They are, ho1·rever, 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 

1980/81 

363·7 

1981/82 

1531.0 

~ 

990 

Acoustic surveys at spawning time in this area in 1981 and 1982 have 

indicated that although possibly half of the Dmrns 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 spa1ming stock biomass and larval abundance compared 

with earlier years. 

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 slightly 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 follows: 

Larval Acoustic survey Adjusted to exclude 
survey Total immature 2-rin~ers 

(tonnes) (tonnes) (tonnes) 

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 
acoustic survey indicate a strong contribution by the recruiting 1979 
year class in 1982, which is difficult to reconcile with the apparent 
lack of increase in spawning stock size. If these estimates of relative 
stock size and age composition are correct, 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 loss of 71 000 tonnes of herring, and, assuming a 
natural mortality coefficient of 0.1, a catch of 55 000 tonnes, 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 tonnes, 

This discrepancy could be explained in several vrays: 

a) 

b) 

c) 

d) 

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

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

catches in Division IVa have been underestimated; 

there was an emigration of fish or a higher natural mortality 
betiveen 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 conflict between stable stock 
sizes in 1981 and 1982 taken in conjunction 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 \1 and 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 of this VPA, which require some comments: 
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a) The output spawning stock biomass in 1982 is some1·1hat 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 
vleight at age found in the samples taken during that survey, In the 
VPA 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 spa1ming stock biomass in 1981 is only 64% of that for 
1982, This is compatible with the increment to stock in 1982 
provided by the stronger 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. 

c) The outputs of spawning stock biomass, derived from this VPA, are 
not compatible with the indices of larval abundance, lvhich have been 
used in the past for predicting spawning stock size in this area. 
The larval indices are plotted against the spa>·ming 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, hmvever, 
that the output spa1ming 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 vras over 40% higher than that given in Table 2,8, This is in 
part due to the lack of any appreciable convergence in this VPA in 
the years 1977 to 1981, vThen ea tches were extremely small. 

From these analyses of the available data it is clear that there are major 
inconsistencies between the various sources 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 
I·Thich 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, 

1982 

Larval survey 

72 000 tonnes 

Acoustic survey 

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 v1ere derived from the August 
spaHning, lvhich took place off the Yorkshire coast. This Has most 
unusual, because this particular spa>·ming concentration has nmT been 
surveyed acoustically each year since 1979, and previously considerable 
numbers of small larvae have allvays been taken in the same locality some 
3 1veeks later, The possible explanation might lie in the fact that as 
many of the spa1ming shoals in 1982 were exceptionally dense, the egg 
layer deposited on the sea-bed >vas abnormally thick, and this resulted 
in a high egg mortality. 

The estimated size of the spavming 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 ll 

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

% (a) 62.2 18.6 6.9 2.6 1.5 5·3 1.3 0.9 0.6 O,l 

% (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 

The·se 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 Dff 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 1vould give a total estimate of spawning stoc::k 
biomass of 117 000 tonnes. In view of some of the uncertainties 
surrounding this estimate, however, it seemed reasonable for assessment 
purposes to take a value of about lOO 000 tonnes. 

Results from VPA ----------------
A VPA was run for 2-9+ ringers, using F values in 1982 as given for 
Division IVb in Section 2.7. The catch in number data are given in Table 
2.9 and were derived by subtracting the estimated catches 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 (Section 2.5). For all years, 
100'/a of fish in all age groups were assumed to be mature except for 
2-ringers in 1982, of which only 81'/a were taken as mature reflecting the 
catch sample data for that year. 

Because of the very low catches 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 realistic. Fishing mortality of 2-7 ringers dropped 
from very high values of l-2 between 1972 and 1976 to 0,2 or less since 1978. 
The decline in recruitment (as 2-ringers) from year classes 1972-75 l·ras 
reversed with the 1978 year class. Recruitment from the 1979 year class 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 VIId ~owns stock) 

!~~-!!~~~El_!~_!2~~ 
l/5th of the 1982 catch of 72 000 tonnes vras 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. 

~~!!~~!~~-~!-~~~~~!~~-~!~~~ 
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 halves of the months of December and 
January. The 1981/82 index of l 531 x 109 was only derived from hro 
surveys due to inadequate coverage, The comparable larval index from 
1982/83 to that of 1981/82 is l 260 x 109, This is about four times 
the 1980/81 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 
spavming also in the Southern Bight. Further spawning took place in 
the Southern Bight early in December. 

Biomass estimates from English 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 spa;ming stock for the reasons given in Section 2.4.3 

Recruitment 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 
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 MacDonald (MacDonald and Pitcher, 1979). The length com­
ponents with a mean length less than 14 cm \'laB 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 in other areas to these 
populations, The results gave a similar 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 in the Skagerrak, 
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Results of VPA --------------
The results of the VPA are given in Tables 2.12-2,14 and are summarised 

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, Hm'lever, 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 about 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 on 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 of 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 lovr 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, \'lhich 
recruited predominantly yo the Downs stock. Since the Downs component 
of the 1979 year class vras relatively small, no further increase in 
spa\ming 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 
directed 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£j~~!~£~_£f_~~!~~-~~~-~R~~~~~~-~!£~~-~~~~-f£E_!2§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 l 900 million 
1-ringers in 1982, To estimate the number of 2-ringers, 50% of the 
total catch of 1-ringed fish in 1982 was assumed to be Downs herring. 
These catches and natural mortality (M = 0.1) were applied resulting 
in l 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 projection are given in Figure 2.7.D, 
and some selected management options in the following text table. 
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Dovms herring ICES Dfvs, IVc and VIId 

1982 Management 1983 
option for 

Stock 
Catch Spaivn. 1983 Stock Spawn, 

biom. F(2-8) stock biom, F(2-s) Catch stock 
(2+) biom. (2+) biom. 

(2+) (2+) 

237 .271 72 146 FO,l 360 .125 55 273 

F83=F82 .271 107 224 

Weights in thousand tonnes. 
Stock biomass refers to the beginning of the year. 
Spawning stock biomass refers to spawning time (end of the year). 
Fishing mortality refers to the average F on age groups 2-8 not vleighted 
by stock numbers, 

In the 1982 \iforking Group report it was suggested that the catches 
should be taken solely in Divisions IVc and VIId in the period l October 
to 28 February the following year, as it is only in that area, and during 
that time period, that one can be sure of catching only the Downs 
population. 

This suggestion was made with reference to the expected continuation of 
the ban on directed herring fishing on the central and northern North Sea 
herring stock and was subsequently submitted by ACFM to the managers 
as a recommendation, 

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

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 belmor: 

Area SJ2awning stock Date Source 
Div. IV a 200 000 tonnes 1.8.1982 Larval/Acoustic 
Div. IVb lOO 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 calculated 
to give a spawning stock size as estimated above, Hov1ever, because of 
different age distributions and different spawning times, it is necessary 
to calculate the spawning stock in numbers for each component at spavming 
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 l January 1982, Adding each component, we get an 
estimate of the total North Sea stock in numbers of herring at l January 
1982, 
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Division IVa 

Winter Rings Stock l. 8. 82 Catch 1982 Stock l.l. 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 lll.l 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 samples 

made during the acoustic survey, 

Division IVb 

Age Distribution 
Mature Fish 71> 

65.9 
20.0 
3.0 
3·4 
1.7 
4·3 
0.6 
l.l 

Average 
Weight (g) 

126 
176 
2ll 
243 
251 
267 
271 
271 

Catch 1982 Stock 1.1.82 

530.7 39.1 595.2 
130.2 5.3 142.9 
19.6 0.5 21.3 
22.4 0.5 24.3 
11.2 0.2 12.1 
28.0 0.5 30.3 
4.2 0.1 4·6 
7.0 0.1 7.6 

F 

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 samples showed 
19% immature 2-ringers. 

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

Spawning stock 1.1.82 - Total North Sea 

Division IV a IVb IVc + vnd*) Total vT/R 

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 2.6.3. 
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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: 

c 

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.l8, 

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

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 shovm in Table 2.18, It should be noted that the weights at age used 
for this calculation are the stock weights in Doe, C.M.l978/H:3, 
although different sets of weight at age have been used for the individual 
components in the calculation of the spavming stock in numbers, 

2.8 North Sea Herring- Management Considerations 

In last year's report of this Working Group, it was concluded that the 
population spawning in Division IVc and Division VIId had shown a 
very marked recovery, while in Division IVa and Division IVb the 
recovery had been very small, It was further concluded 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 "\'That part of the 1979 year class vrould recruit to the 
southern areas. 

The present assessment shows that the expected further large increase 
in Divisions IVc and VIId 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 lOO 000 tonnes in 1982. 

The situation in the northern North Sea is more unclear. ifhile 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 occurred 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 VIId. Assuming 50% of the 1980 year class 

will recruit to this stock, a further substantial increase in the 

spavming 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 spa;ming 

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 hovr this increase vrill be divided between the tvro 

Divisions. 

Based on IYFS, year class 1981 seems to be even stronger than the 1980 

year class as 1-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 contribution would b 

divided between the three stocks, 

It is thus clear that a significant rebuilding is taking place in the 

total North Sea spawning stocks, although difficulties are 

experienced in making projections on a stock basis, It is, hovrever, 

also clear that the rebuilding is being seriously delayed by illegal, 

directed young herring fisheries, 

At its 1982 meeting, the Working Group had to use indirect methods to 

estimate the 0- and 1-group catch in 1982, Data, w·hich have now been 

presented to the Group, shovr that the catches of 0-ringers in Division 

IVb in 1981 and in 1982 are the highest ever recorded for this fishery, 

They are, in fact, of the same order of magnitude as an average year class 

from the period 1954-70, 

For several years the recruitment to the North Sea stock 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) produced at 

least two strong year classes, which could have brought the North Sea 

herring stock to its former state of highly productive resource, 

The 0-group fishery, which took place in Division IVb in 1981 and 

1982, ;dll, hovrever, seriously delay a further recovery of the total 

stock, In this context it must also be noted that a large 0-group 

fishery also takes place in Division Ilia. This fishery is mainly based 

on 0-group fish of North Sea origin. It is, therefore, concluded that 

not only are the young herring industrial catches in Divisions IVb and 

Ilia a serious threat to the recruitment of the North Sea herring but 

they are also contrary to any rational exploitation of this potentially 

largest fish resource in the North Sea. 

Concerning the fishing of 0-group herring along the Danish coast, 

ACFM at its April meeting in 1982 recommended a closure of the sprat 

fishery in ICES statistical squares 41 F7 and 42 F7 from l July to 

31 October, The last two years' fishing indicates, that this area 

should be extended southwards and include ICES statistical square 40 F7 

as well as the fishery taking place very close to the shore. The 

Working Group suggests that the area be defined as: from the shoreline 

to 7°E longitude, and betvreen 55°30 1N and 57°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 tonnes, 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 spa1ming stock in 1983, the total North Sea herring stock 'dill 
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-VIId is considered, only ' 
very moderate fishing mortalities should be allowed on these stocks. 

Area TACs combined with closure during the spa~>ming seasons ~>Tould 
probably be the safest method for preventing that a large 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. 

3. DIVISION Ilia HERRING 

3.1 Stock Composition 

In late January 1983, a Workshop on Stocks Components undertook a 
trial of separating Division Ilia 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 Ilia 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, and North Sea autumn 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 before 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 outlines indicate that the major 
proportion in the catches of 0-groups in July-December and of l-groups 
in January-March are referrable to North Sea autumn spawners, 
1-groups in July-December seem to be dominated by spring spawners, 
which are almost the sole component amongts 2-ringers and older fish, 

The Fishery 

Catch data 

The landings of herring during the last decade are given in Table 3.1. 
Preliminary figures for 1982, partly based upon official figures, 
amounted to about lll 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 \vas 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 vrere 

presented to the Working Group, and Table 3.1 vras revised accordingly, 

The main change occurs in the unallocated landings, vrhich 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 0-group herring on record in Division IIIa and amount to over 6o% 
of the total catch 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 acoustic survey in August-September was carried 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-amplification and the theoretical values as well as for the actual 

sound absorption and sound velocity. 

The corrected mm-deflections were converted to biomass, using the 

follovring length-dependent target strength: 

Herring: 

Gadoids: 

TS'md 

TS'md 

21.7 log L - 75·5 dB (Haldorsson and Reynisson, 1982) 

21,8 log L- 37.3 dB (Dalen and Smedstad, 1982) 

Mean target strength per individual for all species was converted to 

corresponding target strength per kg by length and \veight data from the 

catches. A total of 36 pelagic tra\vl hauls were used to split the 

total fish biomass on species, The material was grouped by quarters of 

ICES rectangles. 

The estimated herring stock in number per age group and total biomass 

at 1 September 1982 are presented in the text table below: 

Age grouE Number x 10-
6 

0 
1 
2 

3 
4 
5 
6 

6 171 
2 349 

989 
221 

31 
8 
1 

~------------------~+ ____ __ 
Total 
Biomass in tonnes 

9 770 
340 000 
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3.4 Recruitment 

The annual young fish survey was carried out in Division IIIa during 
31 January- 18 February 1983, A total of 35 hauls, covering 14 
squares, were made vri th the GOV trawl. 

The index of the 1-group herring, calculated as the geometric mean of 
the arithmetic means of seven standard squares, was 3 255, which is 
more than twice the index of 1982 and the highest recorded, 

The 1-group herring had a wider distribution over the surveyed area, 
compared vd.th previous years, and high numbers were also caught in 
the eastern part of the Skagerrak. 

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

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

Year 

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

Index of 1-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 preceding 5 years. 

3.5 Virtual Population Analysis 

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

(i) a major part of the 0- and some of the 1-group fish probably 
belongs to the North Sea herring and cannot be regarded as 
potential recruits to Division IIIa stocks, 

(ii) part of the adolescent and adult stock (i.e.,~ 2-ringers) 
probably belongs to the spring-spawning communities in the 
Belt Seas and in the western Baltic, Fishing mortality 
inflicted upon that component in these adjacent 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 consequently of 
restricted value in respect to the management of Division IIIa 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 catch in numbers at age, which 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 acoustic stock in number estimate in September 1982, and the catches 
in number for the period January-September 1982, By this means, 
estimates of the fishing mortality of the 0-group, l-group and the 
group of 2 years and older fish were obtained, 

\oleight at age data were not included in the present VPA run, as the 
stock in numbers was the main object of the exercise. For the sake 
of recording they are, however, shown in the text table belmv (in g): 

WR. 0 l 2 3 4 5 6 7 8 

1974-80 12 65 79 140 196 218 241 265 285 

1981-82 12 40 79 140 196 218 241 265 285 

- 26 60 ll6 175 205 225 255 275 

The stock in numbers, calculated by the VPA and shovm in Table 3.4, 
permits comparisons with year class fluctuations in adjacent areas. In 
Figure 3 .l is shown the relation betiveen the numbers of 2-groups 
calculated by the present VPA for Division IIIa, and those calculated 
by VPA in Sub-divisions 22 and 24 (C.M,l982/Assess:l6), The correlation 
between these two sets of figures is highly significant, 

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

Another comparison can be made between the results of acoustic surveys 
carried out in Sub-divisions 22+24 in October and in Division IIIa in 
August-September, The data are shovm in the text table belm·l, together 
with catches of 2-groups in Division IIIa, 

Acoustic surveys Catch 

Year class Baltic Baltic Div,IIIa Div .IIIa 
(0-gr,) (l-gr,) (2-gr.) (2-gr,) 

1978 l 048 217 434 253 

1979 5 846 663 l 260 656 

1980 4 020 550 989 314 

Even though the time-series is very restricted, there is an apparent 
conformity between the three acoustic estimates of year class strength. 
The catch in numbers of 2-groups in 1982 seems, however, to be some­
what lower than would be expected from the acoustic estimates. 

Management Considerations 

General 

The difficulties mentioned in the preceding section and indeed in 
several earlier reports dealing with the Division IIIa herring fisheries 
have made it impossible to make an assessment from which a meaningful 
prognosis can be obtained, The Working Group considers, however, that 
the attention of ACFM should, in the first place, be drawn to the 
continuing and apparently increasing catches of young herring and 
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secondly, to the appropriateness of assessing indigenous herring 
stocks in Division Ilia and herring in Sub-divisions 22+24 as one unit. 

The catch of 0-group herring 

According to the catch at age figures presented in Table 3.2, the 
catch of 0-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 0-group catches in the 
North Sea proper - equal the major part of an average year class. 

ACFM has already proposed a number of restrictions which, if enforced, 
would effectively cut 0-group catches, and it is difficult to 
imagine which further restrictions could be suggested. The real 
problem in Division Ilia 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 restrictions without effective 
enforcement, 

Management of adult herring 

The borderline between Division Ilia 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 Ilia and the Working Group on Pelagic 
Stocks in the Baltic, for Sub-divisions 22-24). It is felt 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 Ilia 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, 

4. CELTIC SEA AND DIVISION VIIj HERRING 

4.1 Introduction 

The herring stocks in the Celtic Sea and in Division VIIj 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 lOO tonnes 
were permitted by the EEC from the area for the period October 1982 
to March 1983, 
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The total catches from the combined areas per year and per season are 

shown in Tables 4.1 and 4.2. The total catch taken during the whole 

of the 1982/83 season amounted to approximately 13 000 tonnes, which 

was over 4 000 tonnes less than that taken in 1981/82, The catches 

\•rere again taken almost exclusively by Irish pelagic trawlers and 

drifters. Over 70% of the total catch was taken in the third and 

fourth quarters of the season by boats fishing during the main 

spawning season. As in recent years, lack of markets greatly cur­

tailed catches throughout. the season, and boats were obliged to fish 

under severe nightly quota restrictions, 

~uantities of herring were also discarded at sea by boats, whose 

catch had exceeded their nightly quota, It was not possible, however 

to quantify the amounts discarded in this \·ray, 

Catch in number per age group 

The total catch in number per age group is given in Table 4.4. The 

catches throughout the season were dominated by the 1979 year class, 

which during the third and fourth quarters constituted approximately 

6o% of the total. This year class had been noticeably abundant 

during 1981/82 as 1-winter-ring fish, Older fish were relatively 

more abundant during the first and second quarters, vrhile 1-vlinter­

ring fish.(i.e., the 1980 year class) became increasingly more 

plentyful as the season progressed, 

Spawning Stock 

Larval surveys 

Larval surveys vrere conducted for the fifth successive season, Because 

the Celtic Sea and Division VIIj were amalgamated for assessment in 

1982, it vras planned to extend the survey grid westvrard during the 

autumn to l0°l3''vl so as to cover the Ban try Bay area, vrhere it vras 

suspected from commercial catch samples that spawning occurred. 

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 \vinter 

(December-February) cruises when sampling in 1982/83 did not extend 

further west than 8°3l•W, because in previous years small class larvae 

\•rere very rare in that region. In addition, winter coverage was 

extended northwards on the eastern end of the grid to see, if many 

larvae 1vere drifting into the Irish Sea. Again, virtually no larvae 

were taken at these nevr stations. Coverage on time was very satis­

factory with surveys roughly every 14 days. An additional cruise was 

undertaken at the end of the season, because some spavrning herring 

\•rere still caught in early February, which was later than in 

previous years. 

In the 1982/83 season, small class larvae v1ere most abundant \'lest 

of Cork Harbour in the autumn and again in late February and also 

off Baginbun Bay in February. Medium and large class ~arvae 

were less abundant than in any of the previous seasons. 

Following suggestions made at the 1982 meeting of this Working Group, 

a ne1v means of calculating the larval index was used, and this is 

described in an Appendix to Doe, C.M.l982/Assess:7 and in Grainger 

et~ (Doe. C.M.l982/H:38), Briefly, for each cruise the total 

abundance of small class larvae was calculated, as before, by multi­

plying the numbers per m2 by the area represented by each station 

(see 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 vras 
then multiplied by 1.465, to compensate for the lm·rer 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) l 510 (5) 17 795 

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

4.4 Estimates of Fishing Mortality 

A) 

B) 

It has not been possible to calculate F for the 1982/83 season from 
cpue data, because, as in the last few years, boats were working 
to nightly quotas, There is, however, indirect evidence, that F vTas 
substantially lower than in the previous season. In 1982/83, market 
demand was lower resulting in lower nightly quotas than in the 
previous season. For a period of about six weeks in October/November 
1982, there was virtually no fishing because of a protest by fishermen 
and severe 'vea ther conditions, Because of the poor demand, several 
vessels left the fishery before the end of the season. Catches fell 
from 17 lOO 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 biomass 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 

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

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 F

82183 
= 0.4, and this was taken as the 

appropriate F for 1982/83. 
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4.5 Recruitment 

No method is available to predict recruitment to the stock in this new 

area. Examination of the numbers of 1-winter-ring fish in the stock 

from VPA from 1968-81 indicates that apart from the strong 1969 and 

1979 year classes recruitment has varied bet1veen 49 and 97 million fish 

each year at 1 April. Although 1-winter-ring fish I•Tere again abundant 

in the catches taken during 1982/83, it is not possible to draw any 

definite conclusion about the strength of the 1980/81 year class, 

Ho1vever, if F adult in 1982/83 = 0.4 (se Section 4.4) and F on 1-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 197 4-80 period, when it was at a very .lovr level. 

4.6 Results from VPA 

The results from VPA, assuming F adult = 0.4 in 1982/83, are shown in 

Figure 4.1 and Tables 4.5 and 4.6. The exploitation pattern assumed 

that F on 1-winter-ring fish was 40~ of that on adults. The mean weights 

per age class 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 

spavming 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 changes in 

stock sizes and composition have taken place, From 1958 to 1970 

approximately, the fishery mainly exploited a winter spawning component, 

but in the early 1970s an autumn-spawning component emerged and has 

since then dominated the catches and the total stock, as reflected in 

the larval surveys. 

The spavming stock biomass has slowly increased in recent years from 

its lovrest level of 23 500 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 1-winter-ring fish from 1974 to 1980 averaged 

about 65 million, vrith the lovrest level of about 49 million. The 1979 

year class (173 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 recorded during the 

1974-1980 period, 

It should be pointed out, that the results obtained from VPA, assuming 

F = 0.4 in 1982/83, 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 State of the Stocks 

The spawning stock biomass at spawning time in 1983 is estimated to 

be about 40 000 tonnes, The highest level recorded vras during 1965-69, 

vrhen it averaged about 106 000 tonnes, and the lowest level was in the 

mid-1970s vrhen it averaged about 25 000 tonnes. 

Estimate of target spawning stock biomass 

The preliminary assessment of the stocks in the combined Celtic Sea/ 

Division VIIj area was presented to ACFM in July 1982, The desired 

minimum target spawning stock biomass was, hovrever 9 not estimated, 

ACFM examined this aspect and concluded that it was not possible to 

determine any period since 1958, vrhen F values vrere consistently low 

and the stock could be considered to be lightly exploited. It was 
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difficult, therefore, to deteuaine l~,e leve] to 1·rhich the stock should 
be rebuilt. It was apparent, however, that prior to the increase that 
took place in the total stock around 1955, the spavrning stock was stable 
at about 80 000 tonnes from 1958-64, Yields during this period •11ere 
also stable at around 20 000 to1mes, and F values varied behreen 0,3 and 
0.5. 

The Working Group vras therefore asked to examine the question of an 
appropriate target stock biomass for the area. Tvro aspects were 
therefore examined: 

l) stock/recruitment relationship 

2) yield/biomass ratio. 

Stock/recruitment relationship 

The relationship betvreen the spavrning stock biomass and the numbers 
of recruits as l vrinter-ring fish produced tvro years later is shovrn in 
Figure 4.2. This covers the period 1958-80, during vrhich considerable 
changes in stock composition took place from mainly vrinter spaHners 
to autumn spaHners. There does not appear to be any clear relationship 
over the l·rhole time period, but the points fall into t1·ro vell defined 
groups each of lvhich corresponds to different phases of the fishery, 
There is a period from 1973-80, when, 1'Ti th the exception of the 1979 
year class, recruitment vras lo1·r 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 
spavrning stock biomass 1vill produce very strong year classes is considered 
to be lovr. 

Yield/biomass ratio 

The relationship betvreen yield and spawning stock biomass was also 
examined for 1958-82 to determine a desired stock level (Figure 4.3). 
Four periods can be identified: 

l) 1958-64 Stable stock - mainly vrinter spawners 

2) 1965-69 High stock - mainly Hinter spavrners 

3) 1970-76 Declining stock - mixed autumn and lvinter spawners 

4) 1977-82 Low stock - mainly autumn spavrners, 

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 \vhich yields 1vere about 20% of the spa1ming 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 spavrning stock biomass, It seems that if the yields 
are consistently allowed to exceed about 30% of the biomass, then the 
stock will be in danger of collapsing. 

Stock predictions and management considerations 

Stock predictions were made with a selection of fishing mortalities in 
1983-84 and 1984-85, assuming 40% adult F on the 1-ringers. The 
starting stock in numbers for l April 1983 vras from the VPA, assuming 
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F82/83 = 0.4, with the number of 1-ringers taken as 50 million fish 

(roughly the minimum value since 1958), Recruitment in 1984-85 was 

also taken as 50 million 1-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 

:F2-9+ Catch SSB :F2-9+ 
Catch SSB :F2-9+ ICa"tch 

0.4 13 000 41 800 0 0 49 900 0 I o 

40 6oo O.l6(=F0 , 1 ) 6 lOO 42 200 o.l6("•o.l)l6 400 

38 700 0.4(=F82/83 13 700 33 lOO o. 4( =F82; 83) n 700 

For rebuilding the stock, the catch/spawning stock biomass ratio should 

not exceed 0.2 (see Section 4·7·3), 

WEST OF SCOTLAND HERRING 

Assessment Procedure 

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 lOO 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 1vi th 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 \vas the 1979 

year class in 1981, This, hov1ever, 1vas due to the almost complete 

absence of a sprat fishery in the Moray Firth in 1982, The catches 

of these year classes as 1-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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JJarval 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 v1as 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 vTas, 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 plotted 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 year's 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 '"as estimated last year. 

s.~ Recruitment 

In last year's report 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 on~, For prediction purposes, 
this year class has been set at 205 x 10 fish, which is the lowest 
value at this age given in the VPA over the period since 1970. 

5.4 Management Considerations 

The results of the assessments mentioned above were used to predict 
yields and spawning stock biomasses in 1983 and 1984. The parameters 
used are given in Table 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 throughout 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 

F2-7 Spawn. Catch F2-7 Spawn. Catch F2-7 Spawn, 
stock stock stock 

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

57 996 F0 , 1=.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 well as reports of illegal landings from this fishery, 
but no data are available to ~uantify 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 ~uotas both at the beginning of the season in May and 
June and also at the end of August, while ~uotas were more readily 
achieved during July and early August, 

Catch in numbers (spring- and autumn-spaw~ers 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 small herring, 

Tagging 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 for stock assessmept 

Phe 1982 returns of tagged herring liberated in the Clyde in 1980 are too 
fe"~>r to dra\v firm conelusions about the rate of emigration. Only one 
out of 29 tags, hmvever, vras returned f~com outside the Clyde, 1vhich 
supports the earlier conclusions that most of the fishing mortality on 
the Clyde population takes place l·rithin the Firth of Clyde itself. 
On this basis, a VPA was carried out to estimate recent changes in F. 

VPA 

As in the previous report, the VPA was carried out using a natural 
mortality of 0,1, The exploitation pattern was derived from a trial 
analysis, which shovred that full exploitation appears to be reached at 
an age of 2, l·rhile that on l-ringers "~>ras approximately 7% of that on 
older fish in the years 1979-81. Since catches of 0-group are 
entirely due to a small sprat fishery, and since sampling of this 
fishery ivas 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 ofF 
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 the 
VPA itself are equivocal. Lmv values of input F indicate a small 
decrease ofF in 1981 and 1982, whereas high values of input F suggest 
that F has increased, No independent information is available to 
indicate tne most likely value of input F. If it is assumed that 
fishing mortality has neither increased nor decreased 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. 
Since discarding of small herring, particularly 1-ringers, is 
difficult to estimate, it is appropriate to consjder recruitment values 
for 2-ringers. An input F of 0.3 would suggest a slightly higher 
recruitment than average in 1982, 

5.6 State of the stock and management considerations 
The VPA analysis summarized in the previous section indicates that 
fishing mortality was reduced when a TAC regulation was introduced in 
1979. Estimation of the fishing mortality in 1982 is impossible 
without some independent evidence, but in the absence of any indications 
of changes in fishing effort, it is likely to be around 0.3. If this 
is correct, and if recruitment 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 slight decrease in fishing mortality 
rate to about 0,27. As stated in the previous report, it is likely 
that a continuation of this level of TAC will result in a stable 
level of fishing mortality. 

6. HERRING IN DIVISIONS VIa (SOUTH) AND VIIb,c 
6,1 Catch Data 

The catches of each country fishing in this area in the years 1973-81, 
and the preliminary estimates of catches in 1982, are given in Table 6.1. 
The revision to the preliminary 1981 catches given in the 1982 report 
amounted to a reduction of about l 000 tonnes, The preliminary total 
catch figure 'for 1982 is 18 000 tonnes, very predominantly taken by 
Ireland, This is the lowest catch taken from this area since 1971, 
partly reflecting the reduced stock size commented on in last year's 
report, and partly due to some reduction 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 1-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 and 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 significant 
dif'ference 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 an 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, ivhen they are unaffected by the terminal F value used to 
initiate the VPA. This is because it 1-ras discovered, that the 
spawning stock biomasses used in 1982 1-rere calculated vri th the 
ivrong mean vreight at age. To initiate the VPA, it ivas, therefore, 
necessary to recalculate the spavming stock biomasses derived from 
last year's VPA, and a nevr regression equation bet-vreen spavrning 
stock biomass and larval abundance, This vras then used to estimate 
the spawning stock biomass in 1982, vrhich, in turn, was used to 
estimate the input F value for 1982 to start the VPA. The input 
data for this, the predictive regression equation,using the data 
up to 1981, and the revised spavrning stock biomasses derived from 
the final run of the VPA are all listed in Table 6.5. The revised 
regression equation using the final outputs is also given in this 
table and shmm in Figure 6 .l. 

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 and 6.4, respectively, 
The ~ata 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), hoi•rever, 
would suggest a slight reduction in spawning s~ock biomass in 1982, 
compared with 1981, due to the reduced recruitment to the population 
in the last two years. 
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6.5 Recruitment 

In this area, there are no satisfactory data available to give a fishery­
independent index of recruitment to the stock in 1983. Young herring 
surveys, designed to identify nursery grounds in this area and to 
provide indices of recruitment, were carried out in 1981 and 1982 and will 
be continued in subsequent years. The surveys carried out to date 
indicate Galway and Donegal Bays as nursery areas. The time-series of 
data is as yet too short to measure year class strengths quantitatively, 

The only data which can give any indication of this are the catches of 
1-ringers in 1982, As· mentioned in Section 6.2, these were very low 
in that year, The problem in estimating the stock of this age group 
at 1 January 1982 from the catch data in that year is, that there is 
no objective 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 fully 
recruited age groups in the years 1979-81 and takes the means of these 
ratios as applying to 1982, an estimate ofF on 1-ringers in 1982 of 
0,018 would be gbtained, This, however, would estimate this year class 
as only 44 x 10 fish at 1 January 1982, This would be by far the 
poorest year class ever recorded in this stock, The Scottish recruit 
survey in Division VIa does not sample this area very well, but the 
results of it would indicate that this 1980 year class in 1983 is only 
slightly less abundant than was the 1978 year class in 1981. On 
this basis, an F of 0,010 would seem an appropriate compromise, 
resulting in an estimate of 2-ringers in 1983 of 70 x 106, 

6.6 Management Considerations 

Catch 

18 079 

The results of the assessments given above were used to predict yields 
in 1983 and 1984. The parameters used are given in Table 6.6. The 
outputs of the predictions over a range of fishing mortality rates, 
in terms of yields and spawning stock biomasses, are shown in Figure 6.2. 
Yield per recruit and spawning stock biomass per recruit curves for this 
stock are shown in Figure 6.2 C-D. The yield per recruit curve is 
flat-topped, and, therefore, Fmax is not relevant. The yields, at Fo,l 
and some adjacent values, in 1983 and 1984 are given in the text table 
below. 

1982 1983 1984 

F2-7 Spawn. Catch F2-7 Spawn. Catch F2-7 
stock stock 

.208 77 345 7 822 0.10 75 475 7 798 0.10 

11 772 F 0 , 1=.1545 72 769 11 180 F 0 •1=.1545 

14 911 0,20 70 584 13 601 0,20 

21 338 0.30 66 010 17 824 0.30 

These predictions for 1983 are reasonably consistent with those 
given for that year in the 1982 report, 

Spawn. 
stock 

75 248 

69 107 

64 381 

55 139 
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7• IRISH SEA HERRING (DIVISION 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 v1ere dumped at sea, boxes often 
overweight, and some catches may not have been reported. Nominal 
catches v1ere allocated to Manx or Mourne stock on the basis of 
vertebral counts, gonad condition, and location of capture as 
described in Doe, C.M.l979/H:6, 3 097 tonnes were allocated to Manx 
stock, and l 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 Section 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; unfilled quotas could be 
carried over up to the end of the week but not longer. Effort data 
are not available, but reports and observations suggest that the 
effort was similar to that in 1981, The TAC was taken by 2 September, 

Some fishing took place 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 I·TaS not 
possible to quantify the amount of young fish discarded, 

Estimates of fishing mortality and stock size 

The number of fish at each age in the nominal catch is given in 
Table 7·3· VPAs v1ere applied to these data, with a range of input F 
for 1982, There is no independent evidence 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, vlhich 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 spa1ming stock of 1980 and is 
likely to be poor. An F on 1-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 Working Group, This 
value of F was used for the VPA. Results of VPA with F (age l) = 
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.l.A and 7.1.B show that the decline in spawning stock 
biomass associated with high F which 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 started, Continuing recovery ivill depend on the 
recruitment ( i·Thich is likely to be low, since the spawning 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 lo-6 l-ringed fish in 1983 and 1984, with an F on 
l-ringed fish of 0.07, and fishing mortality on fish 2-ringed and more 
equal at all ages and equal in 1983 and 1984, 

Manx Herring Div. VIIa N.Irish Sea 

1982 1983 1984 

Stock Spawn. F Option Stock Spawn. Stock Spawn. 
biom, stock Catch (F2-8) biom. stock Catch biom. stock Catch 
l Jan. biom. Age! F l Jan. biom, l Jan biom. 

at sp. at sp, at sp. 
time time time 

116.) l 0,07 
8.4 2 0.4 3.1 

F(o.l) >2 0.3 
= FO,l5 17.2 10.9 1.8 19.9 13.1 2.1 

0 17.2 12.7 0 21.9 17,1 0 

O,l 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 

Fl984 = Fl983 

Catch and biomass in tonnes x 10-3, 
Stock biomass = r weight of stock at age l 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 values from Manx samples over 10 years, 

7·3 Mourne Stock 

7.3.1 The fishery in 1982 

The total nominal catch of the Mourne stock in 1982 was l 758 tonnes, made 
up of 490 tonnes selectively fished by gill nets over the Mourne spawning 
grounds and l 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 l 146 tonnes in the mixed fishery and 295 tonnes selectively 
fished over the spawning grounds, There was, therefore, an increase of 
about 22% in the catch in 1982. Hovrever, as the Republic of Ireland did 
not participate in the Mourne gill-net fishery in 1982, their allocation 
of 200 tonnes was not taken. Accordingly, in 1982, the selective gill-
net fishery did not take up the v1hole 600 tonnes allocation. 
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7.3.2 Catch in numbers by age 

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 samples of the catch landed in Northern Ireland, the Republic of 
Ireland and the Isle of Man, From sample data in the mixed fishery, 

it l·ras estimated that at least one-half of the 1-group herring caught 

in 1982 were discarded at sea by vessels participating in the Isle of 
Man fishery. 

Thus, the ea tch in numbers of 1-ringers vras doubled 
in n~bers 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 follovrs: 

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

Age (vi, r , ) _Q_ _1_ 

\>!eight (g) 26 108 

_2_ 

165 

...2.... 
204 

_A_ 

226 

.2_ 

244 

_6_ 

258 

_L 

279 

~ 
281 

..2±. 
305 

7·3·3 North Irish Sea- Young herring survey 

A young herring survey, similar to those carried out in 1979-82, 1qas 

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 VPA 

A first VPA Has carried out 1qith F = 0.2 on age groups 2 and over, as 

this Has the value adopted by the previous i'lorking Group for the 1981 
season, This VPA gave a value ofF= 0.31 for 1981, Thus, a further 

trial run Has made Hith input F = 0.3. This increased F8l to 0,43. As 
in previous years, the i'lorking Group had little evidence on Hhich to 

select as the most appropriate value of input F in 1982, HoHever, given 

that there was no increase in the number of boats participating in the 
fishery in 1982, only a moderate demand for herring, and the lovr TAC, it 

Has assumed that the fishing mortality rate in 1982 was probably lower 

than that in 1981, 

Hence, input F = 0, 3 1·ras chosen as the most appropriate value for age 

groups 2 and over in 1982. The input value for 1-group fish in 1982 

Has then adjusted to produce a recruitment of 26 x 106 (a value equal to 

the number of 1-ringers in 1981)(1979 year class). This Has congruent 

1qi th the results of last year's young herring survey-, which indicated 

that the abundance of the 1980 year class vTas similar to that of the 

1979 year class. This generated an F of 0.13 on age group l. The 

input value of F for the oldest age group in 1981 and earlier 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, Hhich mainly took place to the west of 

the Isle of Man is considered to have exploited all age groups of Mourne 

stock to the same extent, Hhile mainly younger age groups of the Manx 

stock are taken in this area, 

The results of the VPA, 1vi th the input values discussed above, are 

summarized in Tables 7•7 and 7,8, Hhich give fishing mortality at age, 

stock in numbers at age age, and spavming stock biomass at spavming time. 

The results indicate a spaHning stock biomass at spaHning time of 
5 000 tonnes and Here consistent Hith the conclusion reached by the 

Working Group in 1982, i.e., that the spawning stock biomass is increasing. 



- 39 -

7•3·5 State of the stock 

The Y/R and spawning stock biomass per recruit curves, dependent on the 
1982 exploitation pattern, are shown in Figure 7,2, 

In making a prediction, the Working Group assumed that the geometric 
mean of 1-ringers from the VPA in the period 1974-79, i.e., 
32 x 106 1-group fish, was appropriate for 1-ringers in 1983 and 1984, 

Although the young herring survey (Section 7.3.3) cannot yet be 
used to measure the size of these year classes, the results would 
support the assumptions that the 1981 year class was at least as strong 
as the 1980 year class, and that both year classes ~>rere stronger than 
year class l;J79. 

Predictions were carried out with the above-mentioned assumptions, and 
the 1982 stock (2-9+) generated by the VPA 1ofi th an input F82 on age 2 
and over of 0.3,Stock changes and yields indicated by the projections 
are given in the text-table below. 

The resulting catches and spawning stock biomasses over a full range of 
Fs are illustrated in Figure 7,2, 

Mourne Herring Div. VIIa North Irish Sea 

1982 (from VPA) Manage- 1983 1984 
ment 

Stock Spawn option Stock Spawn. Stock Spa~>m. 

biom, 

9ol 

stock F CatdJ. for biom, stock Catch biom, stock Catch 
biom. 1983 biom, biom, 

5.1 Age 1 1.7 F = 0.1 8,1 0.9 15.9 ll.6 1.2 
=0.13 

Age 2-9 F = 0.15 ll,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 

Fl983 = Fl984 

Units: tonnes x lo-3 

It must be noted, that the stock in both years is heavily dependent on 
assumed values of initial strengths for year classes 1980, 1981 and 1982, 
Thus, the predictions for 1984 must be considered as somewhat uncertain, 

7•4 Management Considerations 

7.4.1 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 cannot be allocated 
to stock until all relevant biological and statistical data are avail­
able after the end of the fishing season, The Working Group, therefore, 
recommends that a single TAC be set for herring in the North Irish Sea, 
rather than separate TACs for Manx and Mourne stocks. 
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The impact on each stock 1vill depend on the seasonal and spatial 
distribution of the fishing effort; it is important that the effort 
applied to take the TAC 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 Manx 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, and that on 
Mourne fish less, 

In 1982, ACFM considered that, subject to the examination of data from 
the 1982 fishery, the TAC for 1983 should be the same as that set for 
1982, i .e,, 3 800 tonnes, of "I'Thich 600 tonnes could be allocated 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 
ea tch on this spawnirg ground until the impact of the fishery, "I'Thich was 
resumed in 1980, can be reliably assessed, A TAC 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 vras follmo1ed in 1983, about 2 240 tonnes of Manx fish 
would be taken and l 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 projections 
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 TAC of 3 800 tonnes in 1983 would represent 
a cautious management. The same TAC in 1981 and 1982 appears to have 
allm·Ted the biomass of both Manx and Mourne stocks to increase. 

It \vould 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 TAC for 1984 
should be the same as that for 1983. In each year, the part of the TAC 
allocated to the selective directed herring fishery over the Mourne 
spaHning ground should be clearly stated, 

7.4.2 Other conservation measures 

Management of the North Irish Sea fishery in the past has included 
measures to reduce fishing mortality on the spa"l'ming stock by closure 
of the fishery from the Saturday nearest to 21 September until the 
Monday nearest to 16 November, except for a small directed gill-net 
fishery on the Mourne spa1vning 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 ICELANDIC SPRING- AND SUMMER-SPAWNING HERRING 

8.1 The fishery 

No signs of recovery of the Icelandic spring-spa1ming herring 1·rere 
observed, and the fishery in 1982 was entirely based (99.8%) on 
Icelandic summer spavmers. 

The landings of summer-spawning herring from 1973-82 are given in Table 
8.1. The 1982 landings "I'Tere about 53 900 tonnes. Of these, about 
14 500 tonnes 1vere taken by drift_ nets, l 900 tonnes by set nets and 
37 500 tonnes by purse-seines. The fishery took place during the last 
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four months of the year. The text-table belovr gives the catches, 
the TACs set and the TACs recommended during the last four years 
for this fishery. 

Landings and TACs (in tonnes x l0-3 ) of Icelandic 
spawning herring in 1979-82 

summer-

Year Landings TACs 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 

8.2 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 classes had recruited to the fishery, i.e., 
the 1974 and 1975 year classes, which predominated in the catches until 
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 class. 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 Table 8,3, 

8,3 The Maturity at Age 

The division between immatures and the adult part of the stock is based on 
a new maturity ogive, which has been re-calculated from all samples 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 a reversal of this trend in 
1974, when the strong 1971 year class recruited to the stock, During the 
period 1977-82, only a very small fraction (about 0,05) of the 2-ringers 
became mature and spawned at that age. Similarly, the proportion of the 
3-ringers, which matured, fell from 1 to about 0.7 in the period 1973-79· 

8,4 Acoustic Abundance Surveys in 1982 and in January 1983 
The state of the Icelandic summer-spawning herring has been monitored 
by acoustic abundance surveys since 1973• It has been shown (Jakobsson, 
1982) that the acoustic estimates are correlated with the subsequent 
VPA outputs. 

As discussed in the report of the Atlanto-Scandian Herring and Capelin 
Working Group 1982 (Doe. C.M.l982/Assess:l2), the summer-spawning 
herring assembled at the beginning of 1982 on nevr wintering grounds near 
southwest Iceland at the mouths of two big rivers. During the period 
9-1.0 January 1982, acoustic abundance estimates vrere obtained under 
excellent weather conditions. Based on the mean weights at age from the 
sampling of these wintering concentrations and length-dependent TS 
(Haldorsson & Reynisson,l982), the biomass on the wintering ground 
was about 200 000 tonnes of herring, The age distribution of the samples 
showed that the immature part of the stock was, to a large 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 1vere too close 

to the coast, or due to long periods of very bad weather, especially 

in January 1983, which prevented the 1vork 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 tvro 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. 

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 report of the Atlanto-Scandian Herring and Capelin 
Working Group (c.M.l982/Assess:l2), 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 \vas about 0.15 during the first 

three years of exploitation, During the period 1977-82, the fishing 

mortality has been around, or just above, 0.2. 

As shown in Table 8,7, the 1971 year class is estimated to have been 

about 470 million as 1-ringers, The 1972 and 1973 year classes are 

both poor (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 1-ringers, respectively. The 1976 year class is poor or 

only about !76 million. The 1977 year class was estimated as very 
strong (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 1-ringers (Jakobsson, 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 \vas 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 1-ringers. The 

strength of the 1979 year class of 437 million 1-ringers is based on 

an acoustic estimate obtained in January 1983. 

The spavming stock biomass (Table 8,7) increased from about 11 000 

tonnes in 1972 to about 200 000 tonnes in 1978. During the 4-year 

period 1979-82, the spawning stock biomass has been about 250 000 tonnes. 

8,6 Management Considerations 

According to the present assessment, the spawning stock biomass has 

remained stable at a level of about 250 000 tonnes during the last 

four years. In 1983 it is expected to increase somewhat (265 000 tonnes). 

This level of stock abundance is within the range of spawning stock 

biomass during the 1954-63 period of high and steady recruitment, Catches 
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have been calculated, over a range of Fs, for 1983, using the starting 
parameters given in Table 8,8, The stock in numbers data are 
derived from Table 8,7 apart from the 1- and 2-ringers, which are assumed 
to be 400 million as 1-ringers. These age groups are a very small 
proportion of the catch. The weight at age for the catch are rounded 
mean weights from the previous few years. The exploitation pattern 
is the same as in 1982. The resulting catches and spawning stock 
biomasses over a range of 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 of stock abundance and catches in thousand tonnes for a range 
of values of F are given in the text-table below. 

1982 1983 1984 

Spawning Spawning 
Catch F4+ F4+ Catch stock in stock 

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 five years (1977-82), the fishing mortality in the 
adult component of this stock has been about, or just above, 0.2. 
Since the stock abundance has also been at a steady level and its 
abundance is within the target range of 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 of this 
stock should be continued at about the F = 0.2 level, 

9. MINIMUM SIZE OF HERRING 

At present, the minimum size limit for herring in most areas is 20 cm 
(at this length the herring have not yet spawned), Under the EEC ____ _ 
marketing arrangements, fishermen are allowed compensation for herring 
which they cannot sell, and in the present situation of depressed 
prices for herring, considerable quantities of small herring (~20 cm) 
can nowbe landed legally and will subsequently be dumped. 
Although this may be considered as a marketing problem, it has serious 
biological implications. The Working Group would, therefore, point 
out the dangers of encouraging the landings of small immature herring 
by the present marketing arrangements within the EEC. 
It should further be considered to increase the minimum landing size, 

10. 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 \vas low. 
There was a reversal of this trend in 197 4, 1vhen the strong 1971 year 
class recruited to the stock. During the period 1977-82, only a very 
small fraction'(about 5%) of the 2-ringers spawned at that age, 
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For the other herring stocks i'li th which the Working Group is concerned, 
long data series exist at the various national laboratories, but these 
data had not been \vorked 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 betiveen laboratories was 
proposed: 

England: 

Scotland: 

Ireland: 

Isle of Man: 

Iceland: 

central and southern North Sea stocks 

Divisions IVa and VIa north stocks 

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

Manx 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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Table 2.1 HERRING. Catch in tonnes 1973- 1982 North Sea (Sub-area IV and Division VIId) by country 
(National catches as officially reported. Unallocated catches provided by Working Group members,) 

~ 1973 1974 1975 1976 1977 1978 1979 1980 1981 
y 

Belgium 2 l60a) 603 2 451 2 451 57 - - - - . 
Denmark 174 254b) 61 728b) 115 616 34 841 12 769 4 359 10 546 4 431 21 146 Faroe Islands 54 935 I 26 161 25 854 .14 378 8 070 40 10 - -Finland l 034 - - - - -France 22 235 12.548 20 391 14 468 1 613 2 119 2 560 5 527 15 099 German Dem. Rep. l 728 3 268 2 689 2 624 2 - - -

2 ;oocl Germany, Fed. Rep. 10 634~; 12 470 6 953 1 654 221 24 10 147 Iceland 23 742 I 29 017 16 286 9 412 - - - - -Netherlands 34 070 35 106 38 416 20 146 4 134 18 - 509 7 700 Norway 99 739 40 975 34 183 27 386 4 065 1 189 3 617 2 165 70 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 U.K. (Scotland) 16 012 15 034 8 904 15 015 8 159 437 - 610 45 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 46 663 

I Total including unallooated oatohes 25 148 60 994 140 972 
*)Prelimlnary 
a) Total includes 2 107 t for human consumption unspecified to area 
b) Supplied by Fiskirannsoknarstovan 
c) From Federal Republic of Germany national statistics compiled by Federal Re~earch Board for Fisheries, Hamburg d) Excludes 15 938 t caught on Skagerrak border and allocated 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 

-
1982* 

10 306 
72 116 

-
-

15 616 
-

349c) 
-

ll 967 
680 

-
-

3 730 
l 780 
-

116 544 

171 481 

-1»­
\.11 

I 
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Table 2.2.1 HERRING, catch in tonnes in Division IVa vlest 

YEAR 1978 1979 1980 1981 1982 

:BELGIUM - - - - -
DENMARK - 437 687 11 357 300 

FRANCE 486 493 651 1 851 2 276 

Fed. Rep. 
GERMANY 4 10 - - 48 

NETRERLAN.DS - - - - -
NORWAY 27 - - - -
UK (England) - - - - -
UK (Scotland) - 6 18 2 -

Unallocated 0 0 1 762 6 492 1 706 

TOTAL 517 946 3 118 19 702 4 330 

Table 2.2.2 HERRING, catch in tonnes in Division IVa East 

YEAR 1978 1979 1980 1981 1982 

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

FRANCE - 68 - - -
FED.REP. 
GERMANY - - - - -
NETRERLAN.DS - - - - -
NORWAY l 033 l 250 21 70 680 

UK (England) - - - - -
UK (Scotland) - - - - -

Unallocated 0 0 2 476 937 0 

TOTAL l 033 1 318 2 497 1 007 1 180 
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Table 2.2.3 HERRING, catch in tonnes in Division IVb 

1978 1979 1980 1981 1982 YEAR 
Juv. Adult Juv .• Adult Juv. Adult Juv .• Adult Juv. Adult 

BELGIUM - - - - - - - - - -
DENMARK 4 359 - 10 107 - 3 733 - 9 689 - 64 205 -
FRANCE - 302 - 448 - 176 - 524 - 561 
GERMANY 1 - - - 147 - 2 300 - 118 -FED.REP. 
.NEJI'HERLANilS - - - - 35 - - - - -
NORWAY 129 - 2 367 - 1 607 - - - - -
UX (England) 2 620 - 2 252 76 - - 13 - -
UX (Scotland) 437 - 156 - 592 - 33 10 74 -
Unallocated 0 236 1 030 9 258 65 811 0 24 795* 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 HERRING, catch in tonnes in DivisioreiVc and VIId 

YEAR 1978 1979 1980 1981 1982 

BELGIUM - - - - 10 306 
DENMARK - - 11 lOO 7 111 
FRANCE 1 331 1 551 4 700 12 724 12 779 
GERMANY - - - 183 FED.REP. -
.NEJI'HERLANilS 18 - 474 7 700 11 967 
NORVlAY - - 482 - -
UX (England) 223 1 1 290 602 
UX (Scotland) - - - - -
Unallocated 0 5 000 37 418 21 069 28 648 

TOTAL 1 572 6 552 43 086 41 883 71 596 
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Table 2.3. HERRlllG. North Sea catch in millions of fish by age, 

Year Area 
Age in winter rings Total 

0 l 2 3 4 5 6 7 8 >8 

1972 T'laW of 2"E - 338.9 83Q.l 176.8 88.6 19·3 4.1 - 0.5 0.4 1 458.7 

T'laE of 2"E - 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' 2 896.6 337 ·9 21.1 6.4 1.2 0,2 - - - 4 013.8 

IVc+VIId,e - 4.8 135.1 29.3 9·3 5.0 - - - - 183.5 

Total NS 750.4 3 340.6 l 440.5 343.8 130.6 32·9 5.0 0,2 1.1 0.4 6 045·5 

1973 T'laW of 2"E - 52.5 742.1 452.6 58.0 39·5 20.3 2.6 0.5 0.6 l 368.7 
T'laE of 2"E - 0.3 16.2 23.1 6.3 7.2 1.0 0.3 0.8 - 55.2 

IVb - 242.5 180.1 39·0 28.3 4·7 7.2 - - - 501.8 

IVbYH 289.4 2 070.5 362.5 29.4 2,6 0.5 0.2 0.3 - - 2 755 ·4 
T'lc+VIId,e - 2.2 43.3 115.1 55.0 7 ·4 1.9 0.5 0.1 o.o 225.5 

Total NS 289.4 2 368.0 l 344.2 659.2 150.2 59·3 30.6 3·7 1.4 0,6 4 906.6 

1974 IVaW of 2"E 65.3 162.9 98.5 112.9 97.1 36.0 18.6 4.5 1.5 l.O 598.3 
T'laE of 2"E 5.7 131.8 24.2 10.8 l.O - - - 0,1 - 173.6 
IVb (adult) - 54.0 493·7 212.3 19.5 18.9 3.6 0.3 0.4 0.1 802.8 

IVbYH 925.1 493·5 132.1 5· 7 - - - - - - l 556.4 

IVc+VIId 3·9 24.1 20.3 8.4 1.2 0.1 0.2 - - 58.2 

Total NS 996.1 846.1 772.6 362.0 126.0 56.1 22.3 5.0 2.0 l.l 3 189.3 

1975 IVaW of 2"E - 267.0 120.0 69.0 49·0 40.2 9.8 6.3 2.9 l.l 565.3 
T'laE of 2"E - 82.5 8,2 7 .o 2.4 0,4 0,1 0,1 - - lOO. 7 

IVb (adult) 268.8 147 .l 124.2 81.2 14.8 5.8 2. 7 0.5 0.3 645.4 
IVbYH 262.8 l 818.1 139·2 19.8 2.6 - 0.4 2 242.9 

T'lc+VIId l.O 24.1 127.2 39.6 5· 3 1.8 199.0 

Total NS 263.8 2 460.5 541.7 259.6 140.5 57.2 16.1 9.1 3·4 1.4 3 753·3 

1976 T'laW of 2"E - 19·4 572.9 56.3 17 ·9 13.2 3.6 2.6 0,5 0.3 686.7 
T'laE of 2"E - - 10.6 l.l 0.5 0.5 0.4 - - - 13.1 
IVb (adult) 0.9 35·5 205.9 17.6 28.4 20.3 1.8 1.8 0.5 0,1 312,8 

IVbYH 237 ·3 49·5 17.7 0.5 1.7 - - - - - 306.7 
T'lc+VIId - 22.2 94.4 41.8 3.5 0.5 0.3 - - - 162.7 

Total NS 238.2 126.6 901.5 117.3 52.0 34·5 6.1 4·4 l.O 0.4 l 482.0 

1977 T'laW of 2"E 2.6 2. 7 9·3 171.7 8.6 3.8 2.1 0.9 0,2 201.9 
IVaE of 2"E 0.4 3·3 + 4·9 1.2 l.l l.O 0.6 0.5 + 13.0 
IVb (adult) - 1.1 25.9 6.8 0.3 1.9 l.O - + - 37 .o 
IVbYH 253.8 136.3 3.1 - - - - - - - 393.2 
IVc+VIId - 0,9 6.4 3.0 o. 7 0,2 + + - - 11.2 

Total NS 256.8 144·3 44.7 186.4 10,8 7 .o 4.1 1.5 0,7 656.3 

1978 T'laW of 2"E 0,1 O.l 1.5 0,2 0.1 + + + 2.0 
IVaE of 2"E 0.2 1.2 - + 0,2 0,2 0.3 2.1 

IVb iadult) 0.2 0.6 1.4 l.l 0,1 0,1 + 3·5 
IVb indust, ) 130,0 168.0 1.4 299·4 
T'lc+VIId 0.4 2,8 4.0 1.2 + + 8.4 

Total NS 130.0 168.6 4.9 5. 7 5.0 0.3 0,2 0,2 0,2 0.3 315.4 

1979 T'laW of 2"E 1.9 0,4 0.3 2.2 0.5 + + + 5.3 
IVaE of 2"E - 2.4 0.3 + + + 2.7 

IVb iadult) 0.5 2,1 0.4 2.2 0.9 0,1 0.4 0.3 6.9 
IVb indust,) 542.0 156.4 7.6 - 0,1 0,1 + 0.4 0.3 0.1 707 .o 
T'lc+VIId 0.4 21.6 9.0 5.6 0.6 0,1 37 ·3 

Total NS 542.0 159.2 34.1 10,0 10.1 2.1 0.2 0,8 0.6 0,1 759.2 

1980 T'laW of 2"E + 2.2 6.5 1.2 2. 7 0.6 0,8 0,4 0,1 14.5 
T'laE of 2"E 166.8 - + 0,1 0.1 0.1 + + + 167 .l 

IVb iadult) 0.4 0.7 0.4 0.1 0,2 + + + + 1.8 
IVb indust, ) 624·9 137 ·3 6.0 l.O 0.6 0.3 + 0,1 + 770.2 
T'lc+VIId + 23.4 99·1 83.8 30.2 :j_8.4 1.7 0.5 + + 257 .l 

Total NS 791.7 161.1 108,0 91.8 32.2 21.7 2.3 1.4 0.4 0.1 1 210.7 

1981 IVa~l of 2"E 20,0 3· 7 0.7 7.6 17.7 20.1 17.9 18.0 5.4 l.l 112.1 
T'laE of 2"E - 0.1 0,1 0.4 1.1 1.5 1.1 0,1 - - 4·5 
IVb iadult) - - 0.8 0.4 0.3 0.3 0.4 + + + 2.4 
IVb indust, ) 7 868.7 435.9 40.0 8,0 l.O - - - - - 8 353.6 
IVc+VIId - 7 ·3 222.6 40.4 19.3 6.7 3·3 0.6 - - 300.4 

Total NS 7 888,7 447 .o 264.3 56.9 39.5 28.5 22.7 18.7 5.5 1.1 8 773.1 

1982 IVaW of 2"E 0,1 3.2 1.5 0.9 3·9 2.2 4.2 3.0 0.9 19.9 
IVaE of 2"E 4·3 7.0 11.3 

IVb iadult) 0,1 28.6 12.1 3.3 0,5 0.5 0.2 0.5 0.1 0.1 46.0 
IVb indust. ) 8 269.1 352.1 27 .o 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 3· 7 l.l 9 240.2 



Table 2.4. Millions of HERRING caught annually per age group (winter rings) in the North Sea 1970-1982. 

~ter ings 0 1 2 3 4 5 6 7 8 >8 Total I 

er 
I 

1970 898.1 1 196.2 2 002.8 883.6 125.2 50.3 61.0 7-9 12.0 12.2 5 249.3 
1971 684.0 4·378.5 1 146.8 662.5 208.3 26.9 . 30.5 . 26.8 - 12.4 7 176.7 

1972 750.4 3 340.6 1 440.5 343.8 130.6 32.9 5.0 0.2 1.1 0.4 6 045.5 

1973 289.4 2 368.0 1 344.2 659.2 150.2 59-3 3o.6 3-7 1.4 o.6 4 906.6 

1974 996.1 846.1 772.6 362.0 126.0 56.1 22.3 5.0 2.0 1.1 3 189.3 I 

1975 263.8 2 46o.·5 541.7 259·6 140.5 57.2 16.1 9.1 3-4 1.4 3 753.3 
1976 238.2 126.6 . 901.5 117.3 52.0 34.5 6.1 4.4 1.0 0.4 1 482.0 

I 

1977 256.8 144.3 44-7 186.4 10.8 7-0 4.1 1.5 0.7 + 656.3 
1978 130.0 168.6 4-9 5·7 5.0 o.3 0.2 0.2 0.2 o.3 315.4 
1979 542.0 159.2 34.1 10.0 10.1 2.1 0.2 0.8 o.6 o.1 759.2 
1980 791.7 161:2 108.1 91.8 32.1 21.8 2.3 1.4 0.4 0.2 1 211.0 
1981 7888.7 447.0 264.3 56-9 39-5 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 

_.,.. 
\.() 
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Table 2.5. Estimated numbers··at age (x lo-6) from acoustic ·~urveys 
in July-August 1981 and July 1982 in the northwestern 
North Sea, 

1981 1982 
"Y.ear 

Age class G 0 Sars Scotia Moray Year "Scotia" 
July Firth - Aug. Total Age class JUlY, 

0 1980 - - 0 1981 -
l 1979 1.9 3.2 5.1 l 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 l.O 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.ox) 

~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, 



TAhlP...f...!.h HERRING IN THE NOMTHFHN NORTH SEA CFISHI~G AkEA IVA) 

VIRTUAL POPULATION ANALYSIS **** VPA **** 
CATCH If'! tiU~HlEf<S Utl IT: !1! LL IOiJS 

---------------
., 9 7?. 19 7:5 1 '174 1':17 ~ ·1 Y76 ·1~rn ., '-) ~~ 1'179 1Yon ., y .'~'1 1'1!-\{' 

2 921 • 1 7)~.3 'j 22 .l 12 6. 2 )1;)3.5 <,1.3 u. ·1 2.<> ~.? t.J • • ~ ., lJ. 2 ., 1 Y4. 6 L 75. I 123.7 76.0 5?. t. 't76. () [1 'l [).Cl o.o ~~. n ., • 5 J JoJ 

4 '14.4 6t..::S 9u .·1 )'I. 4 1 0.4 '). b i' • ·r 2.2 1 .3 ., d -~ U.Y 
5 20.'1 46.7 ~6.0 40.6 ·u.7 t..<J n ., n.~ 2.11 2'1. 6 3.'1 . •'-

6 4.? 21 • 3 1.:S.6 'i.Y t •• r: 3 •. , u •. , u.u u.6 1Y.G 2.2 
7 n.fJ 2.9 4.5 6.4 2.6 'I • ~' 0.2 n.n ll. ,V, 1 ~. ·1 4.2 
;:1 u. 5 1 • 3 1 • () 2.Y u.5 lJ.( u.z u.u u.4 ).t. :S.LJ 

'}+ n.4 n.o 'I • (1 '1.'1 ().3 O.fJ n.:; n.n f). 1 1 • 1 IJ.Y 

TOI'AL 1?.35.2 1 371 •. , 40b.2 3'1 (). J o~u.4 2 05. y 4 •. , 0.1 14.~ YZ.t Zo.o 
\J1 
1-' ----- ----
I 

TCihle_~..::L HERf<ING It~ THE NORTHJ:f<N f'JUf<TH SEA CFISHir<G AREA IVA) 

VIRTUAL POPULATION MJAL YSIS **** Vt-'.11. **** 
ur~.r 1 : YP.nr-1 
FISHit;G 110RTALITY COEFFICIEIH NATURAL MORTALITY CUEEFICIENT = u. 1 t) ----------------------------

't'-)72 1 YT.S 1<;1(4 'I '17) 1 '1(6 19(7 ., 'I{() 1'779 lYul.J 'I Yd1 'I Yd2 

2 n. 7 ::l~ 1.312 n. o ., 2 o. uS 'I 0.'13Y (].0/Y n .nD·t fJ.01~ 0.031 n. 0'14 n. 01 7 :5 iJ.dd7 1.1/.5 u.o/o G.156U u. 6211 u.?::So li. UU3 O.uuc; (J. U41 0.1 34 U.UU6 
'· n. 7~2 n.73Y o. o'/4 0.~137 [').456 0. ·1 ·111 n. n-1 '1 f1.024 ll.fl22 n .1 t. n n.nH ) !l.41?. U.94o 1 • 'I 21 U.)/lU u.z o9 u .1 or' U. 0U4 O.UU4 u.u:S5 u. ::)'14 O.U35 
6 '1.4 T3 n. 9'1 o 'I. 'I'? y ().'tCJ";; f).rl9'1 n. f1l.l'l f1. f)Q) n.orn n.oos O.YIIl n.07Y 

U. UUl) U.61l U. Lf2<5 1 • 91 l.J u.ots?. U.04l.J u.uuo O.lJfJu u.un U.1i:l9 U.U93 
~·~ IJ.P.f)?. 1 • 22::; o. ( .)4 f). 4 'i' <') n. o':J(, n.34~ f1.00o 0.nnn O.fl23 ll.l 79 0.03'1 

'i+ 0.8Ll2 1.?.23 u. '(34 u.4 7o u.a96 u. 34 5 U.lJUo U.lnJU u.U23 0.1 79 O.U3':1 

2- nu n. ss 2 n.94) o.nrz ll.932 f).5f)9 o. z·1 7 11. o 06 n.on9 0.026 ll.2b fJ.U42 ?.- l)>!J n. 7'1!>'1 1 • 1 <;:, U.b'76 u. ·ruu u.o23 n. '·4::, O.fJOY n.n11 r). 027 n •. , 53 n.023 



Table_2.8. HERRING IN THE NORTHERN NORTH SEA (FISHING AREA IVA) 

VIRTUAL .POPULATION ANALYSIS **** VPA **** 
STOCK SIZE IN NUM8ERS UNIT: ~'1ILLIONS 

--------------------- BIOMASS UNIT: TONNES 

TOTAL STOCK 'l JANUARY * S~AWNING STOCK AT SPAWNING TH1E 
PI<OP.OF ANNUAL F n.670 PROP.OF ANNUAL M [).670 

------------
"1972 1973 1974 1 Y75 1'?76 1977 1978 1 979 19ts0 1 9 81 1 Yl\2 19 83 

2 .1764 1 079 2 ou 2715 9Y9 12~ ?15 1 96 /6 219 636 ******** 
j 345 726 263 137 Dn 353 10'/ 71 .1/4 67 1915 566 

4 1!S7 129 209 ., 21 53 63 .I 53 97 63 1 51 53 17R 

5 62 'dU 56 9o 61 3lJ 4<S 1 36 <>6 56 .,, 9 47 

6 1 2 37 28 1 6 49 42 2:5 4.) 1C2 75 3n 1 (14 V1 
1\) 

7 2 l 14 c:; 5 4lJ 35 2lJ 39 11 [J 5U 25 

il 1 2 
., 
J I) 1 3 ~5 n ~~ ~1 35 l'l2 4"1 

9+ 1 1 2 3 1 (J S3 lJ 5 7 25 93 

TOTAL tJO 23'14 2n6n 855 66,:; 129H 660 532 562 5 o4 72!1 'i I 9:J 

SSB r''O. 1312 ~71 )Ll4 394 7 Ll9 469 495 522 536 610 I ()9?3 

TOT.Fli0:-1 341456 32?134 151 2 82 117317 18879" 121 0"1'4 111522 1 067?~9 121i:l55 1 444 7 5 2lJ4974 

SSB BI01 1 897 ss '139521 87989 69262 107'17?. K66~3 1 03"102 9917'7 1121")43 11 '1952 ., >Hii'J98 



Table_g-=.2_:.. HERRING IN THE CENTRAL NORTH SEA (FISHING AREA !VB) 

VIRTUAL POPULATION ANALYSIS **** VPA **** 
CATCH IN NUMBERS UNIT: ~1ILLIONS 

---------------
1972 19"1"3 1974 1 Y7S 1976 1977 197/:l 1979 1Y~G 19 81 ] 9~2 

2 378.7 443 • .3 427.7 26 ti. 7 '176 .2 22.5 "i • (1 9.2 6.6 40.9 .5Y.1 3 1l.l8. 0 47.U 1 5?.. 2 ., 2 y •. 1 14.1 5. 'I 1 • IJ U.3 ., .3 ~.5 5.3 4 24.4 15.3 n.~ "14. 1 2.3.6 11.2 0.15 1 • "1 0.7 "1.4 0.~ 5 7.2 2./ n.u 13.U 1 s. 6 1 .4 u .1 u.~ U.4 U.2 u.s 
0 n.7 3.5 2. 13 4.5 '1.4 n.7 o •. , 0. 1 0.0 0.4 0.2 7 u.z 0.3 lJ.2 1. y 1 • 5 o.u u.u 0.7 u .1 u.U u.s 
!i 0.5 n.o 0 ..., 

.J 0.4 0.4 o.o o.o 0.5 o.n O. 'I 0. ·1 
'}+ u.o o.u U. 'I U.3 u.1 o.u J.u u.u u.u u.u u .1 

TOTAL 519.7 512. 'I 6n<J.a 492.0 232.9 29.9 J.a 1 'l ..., 
Jo..J '}. 1 51 • 5 46.3 

\J1 
\J.J 

-~ ·--
I 

Tahl e_2 .10. HERRING IN THE CENTRAL NORTH SEA (FISHING AREA IVB) 

VIRTUAL POPULATION MlALYSIS **** VPA **** 
Ut· IT: YP.i'lr-1 
FISHING MORTALITY COEFFICIENT NATUHAL MORTALITY CUEEFICIENT = 0.1 u ----------------------------

19 "12 1975 19/4 'I '175 1 97 6 1977 1<tn 1979 1\io G '191S1 1 Ycl2 

2 1 • 625 0.927 1 • ·us 2. 434 2.466 n.352 O.OYO 0. 23lJ 0. ·1 77 n.242 O.fl72 
3 1. 2'1 0 o. 827 IJ.~b? ·1 .zoy J.'J41 u.451 U. uz·1 u.un U.U43 u. 321 U.U4U 
4 1.235 n.46.S 0. 52 7 1.346 0.648 0.0<:'5 0.0'11:$ n. 04 ., 0.046 0.054 0.025 
5 U.911J 0.357 U. d U3 1 .322 'I • u.~~ U.Db2 U.U14 0.1 21 U.011 O.u15 u.u22 
() n.S53 1.57~ n.674 0. 638 o.4on n.1o4 o. nos 0.()16 0.000 0. 012 o.on 
7 U.553 0 .43.1 u.Za2 1 .265 U.4LJO o.ouu o.uuu O.U4U u. u·J d o.uuo U .u1 r 
ii 1. o·qo n.o11o 0.'100 1 • 2 50 0.'1011 n.nuo 0.1100 n. 1 rJn o.ooo 0.0211 0.022 

':;1+ 1.Uu0 o.oou i.J.ttl.lU 'I. 2 Su LJ.9UU U.OuU u.uuu 0.10U O.uLJO 0. 02 (J u. u?.2 

2- 7)W 1. 494 O.H9.3 '1.027 1 • g1 6 'I. 8711 o. 2 (4 0.036 0. 'I 04 0.0/2 0.1 93 I'). U61 3- "( )'.oi 1.1'10 0. 71lJ u.~Z3 1. ?.4~ U.79U 0.1u3 0.02.3 n. 04 ·1 O.D27 0.1 09 0.1132 



TflhlA_~ll. HcRK!l~G It; THE CUUKAL iWkTH SEA (FISHIIiG AREA I\/[3) 

VIKTUAL POPULATION ANALYSIS **** VPA **** 
STOCK SIZE I~ NUMHER~ UiJIT: I'IILLIOI4S. 

--------------------- 8IOMASS UiJIT: lO~NES 

TOTAL STOCK 'I JANUAKY * SPA~NING STOCK AT SPAWNING TIHE 
Pf<OP.OF M·:NUAL F 0.6o7 PRUP.UF ANNUAL M u. bbl 

------------
19n 1973 19"14 'I '17';) 1\17 6 1977 1Y7~ 1 Y7Y 1Y6G 'I Yo1 

?. 4 ·'59 765 6) "1 3n4 ·1 99 7"1 2.2 4o 43 Zfln 

.'1 1 oD at 2/4 '1'12 24 'I::> ::>'1 Hi ..:;z ~2 

4 .56 4.5 34 'llJ4 52 y ') 45 16 ?.<:s 

5 B 9 2'.; 1 IS 25 24 d 7 3<.) '14 

6 2 5 0 1 L.l 4 ( 2'1 7 6 35 

7 f1 1 'I 3 5 [I b 1'1 6 5 

1) 1 u 1 'I 'I lJ u 6 ij 5 

9+ n (l 0 0 n () 0 0 n n 

TOTAL NO 7 U1 91 lJ Y9l o32 3U9 135 11 6 147 'J 42 32L 

SSB NO. 245 471 4?3 '1'1'1 yg 1 0<) 'I Ob '12~ 'Ill 264 

TOT .BIOI''! 1 U1 2 'I 3 12452'1 146'14{ 'I 0'1 Y53 4::S76o 22325 22254 28376 27059 5 'I 1536 

SSB BIOM 364'17 65351$ 70922 332U4 176U4 1792Y 2LJ4 uo 2S'IZ"t 24424 43o 4(~ 

'I Y/52 'I Yi:i3 

5 9'1 ******** 
'142 498 

21 '123 
24 1 '} I 

12 21 'J1 

3 '1 11 ..f::>. 

2a 

cs32 
o47 

'123i:i92 
9'JU97 

'1 



Tab le_?...!l2. HE~f<ING IN THE SOUTHERN NOkTH SEA (FISHING AREAS !VC AND VIID) 

VIRTUAL POPULATION ANALYSIS **** V I"' A **** 
CATCH Ii-J t~UI~BERS Ut~ IT: :11 LL IOt4S 
------to---------

'I 972 1<17::5 1974 1'17:> 1976 1977 'I Yl~ 1979 1 y~n 'IYWI ., YHZ 

2 14lJ.7 142.4 ., Tf. 2 'l 44. () '14'1.~ 1?..9 :Lu 22.1 9'1.3 2%2.6 1 bb .4 
3 41.2 136.) ;~6. 'J 54.::> 4:..R 4.7 4.4 9. 'I ;-):,. 9 40.4 261$.2 
4 '11 • I) 7U.b 14.4 ·1 ::>. u 'I U. D u.o ., .:. o.Z 3U.2 19.3 42.6 
5 5.7 9.9 'I. 'I 3.6 5.2 11.7 0.0 0.<:1 -u.s.s b.? 1f1.0 
6 u. 1 5.1> U.Y '1. 7 u.i' fJ.3 Li.U U. 'I 1 • 7 .5.3 :>.5 
7 O.fJ n.s a.3 0.~ 0 7 • .J 0.0 0.0 0 •. , 0.5 0.6 1. 8 
d u. 1 U.1 (;. 1 u. 'j i..J. 1 O.LJ u.u (;. 1 u.U u.o U.b 

9+ n.n n.o 0.0 0.0 a.fJ n.o o.a n.o o.n o.n 0.1 

TOTAL 1 99.5 36S.o 28<.: •. , 22LJ. 0 2 l13. 9 1 9. 4 .s.9 31:1.5 234.1 292.9 495.2 
V1 
V1 

Tahl e_?.l3. HERkiNG IN THE SOUTHERN NORTH SEA (FISHING AREAS IVC AND VIIn) 

VIRTUAL POPULATION ANALYSIS **** VfJA **** 
Ut'Ir: Y8ar-1 
FISHING MORTALITY COEFFICIENT NATUNAL MORTALITY COEEFICIENT = tJ. 'l u 
----------------------------

1972 19'1:5 1 Y'l4 'I Y?'i 1 '1/6 19'{'1 1Y71S 1979 1YesU '19151 ] 982 

2 0.5 Y6 n.772 'I. 227 1. 32;::: 2.261 n. 1 ~4 o. o~·, n.o9Y 0.548 n.243 n.456 
3 0.362 1. 99 3 'I. 4c)l 1. blil) :s.·trB u. 3 b s u.llt9 U.U75 Li.Sl1 U. 2 Ui' Ll.456 
I+ 0.63>-l 2.n41 1. 35 6 'f .OWl 2.322 rJ.606 a. ·1 o'l 11. '13B a.536 0. 2 'I Y 0.512 
5 0.597 1 • 71 5 L:Si:Su .I. 58:. 'I .3o6 'I .26l! li.U12 0. '12 5 l1.6o2 (J. 1 !]~~ u. 1 51 
b n. n62 2. 3 7'1 0.6'1 y ., • ;.,42.. ., • 'I 34 n. 2 08 0.041 o •. 13<5 0 • .5 7~ n.2 ns n •. , 04 
7 u. 1 Ll9 1 .21 0 u. 7 o2 -~. Jo·, ., .2 69 ll.Ots3 IJ.Ul.Jy lJ.o1Y 1 • ():. 9 0.194 u.Ho 
:-1 1.noo ·1. ono 'I. CJOO 1. nna 'I .I)[) n 0.100 fJ .1 OD 0.1 CJO a •. , on n •. , no 0.270 

y+ 1. UuO 1. OOlJ 1 • IJ LJ (j 1 .lJDU 1 • ulJU lJ.1l.Jli U.'lLJU 0. 'l [j(j U.1UO 0.1 uo 0.27U 

2- :Du 0.4 ;f3 1. sa? 1 • 1 22 1. 434 '1. ?JIJ4 0.4a4 O.Oo3 0.1:35 a. s rs n .1:12 n. 271 
2- dhl 0.).59 1 .3 '1'1 1. 3 U'l 1. 4lJU 2.426 0.234 0.044 n.097 0.42.0. 0.229 0.410 



Tnble_g_.14. HERRING IN THE SOUTHERN NORTH SEA (FISHING AREAS IVC AND VIID) 

VIRTUAL 1-'0PULATIOIJ ANALYSIS **** VPA **** 

STOCK SIZE IN tJUI'IBERS UNIT: t'IILLIONS 

--------------------- B I 0 1'1 ASS UNIT: T H 0 US A I~ D T 0 N t~ E S 

TOTAL STOCK 1 JANUARY * SPAWNING STOCK AT SPAWNING Tli"IE 

PROP.OF ANNUAL F 1 • oou 1-'ROP.OF ANtlUAL r~ 1. OOI..J 

------------
19l2 1973 1974 1Cf7j 1 9"16 1917 197~ 1t/79 1961J 19 ~1 'J Y~2 191:S3 

2 3z.q 276 261 2 os '163 r,n '149 246 .5)4 1 081 476******** 

~:5 . U6 1 64 1 'I 6 6'1 49 1 5 b'i 132 202 226 767 2 73 

4 26 84 zu 24 '11 2 ';I 51 1 '11 1 U3 '167 44lJ 

5 13 13 ., n j 7 1 'I 7 4n 72 7~ 11 n 
6 1 7 2 2 1 2 lJ 1 6 19 :ib S<:i 

7 n 1 'I ., n (1 ., 0 1 4 '14 4 ,g \J1 

8 0 u 0 lJ (] lJ [J 1 u (J 3 1'1 0'\ 

9+ n n n n n 0 0 0 n n 0 2 

TOTAL NO )U4 544 4U'I 3Uo 233 1 I..J1 222 431:l /'13 1 :ilJ4 1)59 

SSB rw. 267 14g 1 01 6'1 zn rs 'IY2 360 42ft 'ILHS3 '142 

TOT.BI0'1 68 7'6 .)b '·2 31 13 30 61 '103 2 05 c37 

SSB BIOr1 37 20 14 'I ~-s 9 2o 5lJ o1 149 'l4b 



Table 2.15. liSI IJF Ir.PlJT VARIADLES FOH THE !Cf::S f-·REDICTIOf~ PF~OGRAI': 

Hf-RHit~G n: THE SilUHIEH~i fWf(lfl SEA (FI::;HH~u M1EAS IVC AI'D VIID) 

PPOPORTIUfl' OfF fJEFORE THE SPA~HHNG SEASOr•: 'I.UUUIJ 
PROPONTIO~ OF M GEFORE THE SPAWNING SEASON: l.nnon 

LISf OF !~PUT VAHIAHLES HY ~GE GROUP: 

AGE STOCK SIZE F-P A TTEK~~ 1·1 

2 1 )2 ?,. ")[) L6YS:J o. ·r no 
3 2/3. uu 'I. 6') ~I) u .·1 uu 
4 44n. 110 ., • '142Q 0. '111Q 
5 1'1 u. uu u. S::...SU U. 'I Uu 
6 )1$.11(') r). 3o8n 1 •. , 00 
7 4ci. 01; u. )).:)IJ u .1 uu 
<) 11.80 n. 9YS f'l n.1rJrJ •) 

9+ ?..0[) u. t)Y) ;j U. 'I UU 

J'llJ.ITUt<ITY 
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Country/Year · 

Denmark 

Fa.roe Islands 

Germany,Fed.Rep. 

Iceland 

·i Norway (Open Sea) 

t!J Norway (Fjords) 
~ Sweden · (f.l 

Total 

Denmark 

~ Sweden 
~ 

~ Total 

Division IIIa 
Total 

Unallocated 

GRAND ~OTAL 

x) Revised 
xx) Preliminary 

Table 3.1 HERRING in Division IIIa. Landings in tonnes 1972-1982. 
(Data mainly provided by Working Group members) 

1972 1973 1974 1975 1976 1977 1978 1979 1980 

34 900 42 098 35 732 29 997 7 326 19 889 6 42~ 5 153 5 180 
4 115 5 265 7 132 8 053 1 553 10 064 1 041 817 526 
- - 36 108 6 32 28 181 -

7 317 15 938 231 1 209 123 - - - -
1 045 836 698 196 - - 1 860 2 460 1 350 
4 222 1 680 1 720 1 459 2 304 . 1 837 2 271 2 259 2 795 

19 644 20 429 11 683 12 348 6 505 8 109 11 551 . 8 104 10 701 

71 243 86 246 57 232 53 370 17 817 39 931 23 176 18 974 20 552 

52 755 78 125 54 540 48 974 41 749 38 205 29 241 21 337 25 380 
39 972 40 418 39 779 23 769 30 263 37 160 35 193 25 272 18 260 

92 727 118 543 94 319 72 743 72 012 75 365 64 434 46 609 43 640 

163 970 204 789 151 551 126 113 89 829 115 296 87 610 65 583 64 192 

8 117 20 053 

73 700 84 245 

1981x) 

18 001 

990 
199 

-
6 330 

950 
30 274 

56 744 

18 721 
3,8 871 

57 592 

114 336 

57 000 

171 336 

l982xx) I 

22 881 I 

715 
43 

-
10 140 

l 560 
24 859 

60 198 

12 366 
38 892 

51 258 

lll 456 

35 344 

146 800 

0\ 
1-' 
I 
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Table 4.1. Annual Celtic Sea and Division VIIj HERRING catches 1973-82. 
(Data provided by Working Group members.) 

Year France German Germany Ireland Netherlands Poland United 
Dem.Rep. Fed.Rep. Kingdom 

1973 5 553 7 294 17 068 5 834 l 125 -
1974 2 261 - 433 16 276 2 105 954 -
1975 l 924 - 361 10 587 2 825 512 24 

1976 l 919 147 28 5 986 l 627 324 -
1977 106 - 96 5 533 l 455 - -
1978 8 - 220 6 249 l 002 - -
1979 584 - 20 7 019 850 - -
1980 9 - 2 8 849 393 - -
1981 123 - - 15 562 l 150 - -
1982*) + - - 9 501 - - -

--- ------ '-------· -· - L__ --- -~----- -

USSR 

334 

-
l 054 

826 

-
-
-
-
-
-

--

Table 4.2. Celtic Sea and Division VIIj HERRING by season (l April to 31 March). 
(Data provided by Working Group members.) 

Season France German Germany Ireland Netherlands Poland United USSR 
Dem.Rep. Fed.Rep. Kingdom 

1973/74 4 143 7 294 15 185 5 834 l 139 - 334 
1974/75 2 150 - 435 13 939 2 462 954 - -
1975/76 2 451 - 399 8 640 2 441 579 24 l 054 
1976/77 l 317 147 36 5 864 l 324 257 - 826 
1977/78 95 - 96 6 264 l 378 - - -
1978/79 8 - 220 8 239 l 002 - - -
1979/80 584 - 20 7 932 850 - - -
1980/81 9 - 2 9 024 292 - - -
1981/82 123 - - 15 830 l 150 - - -
1982/83*) + - - 13 042 - - - -

*) Provisional 
a) Including 123 tonnes for Bulgaria. 

Unallocated 

-
-
-
-
-

850 

3 705 

-
-
-

Unallocated 

-
-
-
-
-
-

935 
3 803 

-
-

Total 

30 215a) 

22 029 

17 287 

10 857 

7 190 

15 519 

12 178 

9 253 

16 835 

9 501 

Total 

26 936a) 
19 940 
15 588 

9 771 
7 833 
7 559 

10 321 
13 130 
17 103 
13 042 

I 

I 

I 

I 

I 

I 

I 

0'. 
_p,. 
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Table 4.3. Larval abundances in the 1982/83 season. 

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

13.10. 82 JE 25 645 l 169 225 

27.10.82 8 852 2 550 0 

10.11.82 36 245 14 510 0 

24.11.82 2 043 3 477 519 

9.12.82 0 3 660 1 658 

<ll mm ll-16 mm >16 mm ---
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 

JE) Monthly cruises - inefficient estimate. 
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Table 4.7. Input parameters for stock prediction. Celtic Sea HERRING. 

~NO~OKTiON bF F HEFOR~ THE S~AW~ING S~ASON: 0.2000 
~kO~ONfiUN Of M BEFORE lHE SPA~NING SEASON: u.SuuU 

LIST UF INPUT VARIABLES BY AGE GKOU~: 

AC.E STOCK SIZE F-PATTEKN ~1 

1 50000.00 0.4UUU u •. , uu 

2 83945.00 1.000() 0 •. , 00 

J 8232S.00 ., • Uuuu u. 'II.JU 

4 16H1H.nn 1.10()0 0.1 00 
s 9282. UlJ ., • uuuu u. 1 uu 
6 2885.fl0 1.110()0 0 •. , 00 
7 3644.ULl ., .lluuu u •. , uu 

8 3218.00 ·1. nO Of) 0 •. , 00 
y+ 17Y4. UO 1.0uuu u .1 uu 

MATUklTY 
0 GIVE 

u.suuu 
1.0000 
1. uuuu 
1. ooon 
1. uuuu 
., • ooon 
1. UUull 
1. on on 
1. UuuU 

WEIGHT IN 
THE CATCH 

u. '11 su 
u. '1740 
u.2n u 
0.2290 
U. 2 44U 
0.~570 
u.zcuu 
0.2630 
u.266u 

wEIGHT It< 
lliE STUCK 

u.11su 
0.1740 
U.211U 
0.2290 
U. 2 44U 
o.?.s7n 
U.26Uu 
0.2630 
u. 2 66u 

0'\ 
OJ 



Table 5.1 Catch in Weight, Division VIa (North) 1973-1982 

.Country 1973 1974 1975 1976 1977 1978 

Denmark 932 - 374 249 626 128 
Fa.roee 10 003 5 371 3 895 4 017 3 564 -
France 2 441 411 1 244 1 481 1 548 1 435 
G.D.R. 251 200 600 279 - -

Germany, 
9 663 8 687 5 582 4 084 26 Fed..Rep. -

Ireland 2 532 ·9 566 2 633 3 273 - -
Nether- 27 892 17 461 12 024 16 573 8 705 5 874 lands 

No:rwa.y 32 557 26 218 509 5 183 1 098 4 462 
Poland 2 062 334 376 390 - -
Sweden - - - 2 206 261 -
UK~ (Engl.) - 45 125 20 301 134 
UK (Scot.) 120 800 107 475 85 395 53 351 25 238 10 097 
USSR 1 137 2 392 1 244· 2 536 - --Unallo- - - - - - -cated 

-

TOTAL 208 270 178 164 114 001 93 642 41 341 22 176 

* Preliminary 

1979 1980 

- -
- -

3 2 

- -
- 256 

- -
-
-
-
-

54 33 
3 15 

- -
- -

60 306. 

1981 

1 580 

-
1 243 

-
3 029 

-
5 602 

3 850 

-
-. 

1 094 

30 389 

-
4 633 

51 420 

1982 * 

-
-

2 084 

-
8 569 

-
30 275 

13 018 

-
-

90 

38 381 I 

I -
! 

-

92 417 

()'. 
\,0 
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,; 1 ::> 1 .5 :s 41J[J/)o 2 ').J?.S o::>1Z l2L,t) ?.U?.4v ?. 'I u::. 5'1 ~>4 '>'~ '11 olJL.i9o 5uu7~ Y+ 74'1)::; 375:-::JY l-4,:.?'/ '/ '!\! ·~!:; .:J ;ff14 7'1 <,<:J I] 1 o:) ., 94'1?. 2 4).:; f~ 78112'1 

ror I'L ~:o 4 6':lo6~1 4'1994!J0 246:1;:6':1 'loU4u5o 'I(,'J)U47 ?3':>9t~-:;L, 254~~(~)/ 41U'I)45 :Soo::SU(/.) 32LJ3'14) 
SSR I·IU. 19 ~-:n -ii~ ., IJ14~:5 ·1 o04WI n 0fl) ~· '/ I; 45 ;;y !J5 )4'172':1 95 2 Fe./ ·1 s 7&2n~ '17 5l:uu2 ?49u4 74 
TOT .lli•J 1 1 'jl, 'll .52 4UiJ91 :S ?.a'>/ .1:5 '/'I..S)'IC. 'lltf"f1DS 1 t> IJ6::JLf ?.2WI'::> o .:; 22( 35 4 7'l4'J:J.. 4 777'}?-
<>:< H •no 1 31 o :),Jv '/ 69)1 2 Y7tJ'I1 l:l lL ,~,5 1 u.s.5:~ 619'0 1:S4d'J 233143 2/;:.WYY 379::>?.) 



Table 5.5 

Year 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

- 72 -

Predicted regression between larval indices 
(numbers x lo-9) and spavming stock biomass 
(t x lo-3, age 2 and older) in Division VIa 

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

Larval index Spawning stock biomass 

2 871 30 448 713 

1 913 30 316 889 

1 094 80 169 512 

1 039 30 97 6ll 

374 85 86 ll4 

1 039 95 67 769 

648 95 77 431 

1 290 13 125 809 

2 184 60 

2 484 00 

2 533 18 (380 897)1) 

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

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

1) Predicted from regression equation 



Age 

2 

3 

4 

5 

6 

7 
8 

9+ 
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Table 5.6. Input parameters used in catch predictions for 
Division VIa (North) in 1983 and 1984. 

Stock size Mean weight in the 
(xJ.o-3) F-pattern catch and stock (g) 

205000.00 1.0000 0.1210 
1066915.00 1.0000 0.1580 

30~560.00 1.0000 0.1750 
399649.00 1.0000 0.1860 

250277.00 1.0000 0.2060 
101480.00 1.0000 0.2180 

50075.00 1.0000 0.2240 

75029.00 1.0000 0.2240 

Recruitment in 1984: 205 000 x 10-3 



Table _5. 7 Monthly landings (tonnes) of HERRING from the Fir·th of Clyde (all fishing 

methods combined). (Data provided by the vlorkinr; Group) 

Month 1973 1974 1975 1976 1977 197B 1979 

January " ~ * ... . lt• Lj• 

February 71* 91"' 68• 7"' . 6• 8• 

Harch 36• 168• 85 69• . 7* 13" 

April 316 ?9B 369 521 _530 ;:>116 12"' 

Hay 385 2R0 2B? 1136 5411 245 lt• 

June 468 607 ?03 281 6110 ?38 336 

July 688 6go 351
1 33? 1191+- 376 466 

August 593 51+3 ?1+0 1+73 601 587 450 

September 668 310 515 541 559 581 374 

October 711 451 811 _598 556 653 ?63 

November 464 245 571 595 560 647 1* 

December 248 91 1?0 ?3h 3?8 27? - .. 

Not known 67 189 lt4 50 35 

Total 4 715 1+ 053 3 663 lt 139 lt- 81t-7 3 86? 1 951 

• Subject to closure of directed fishery 

--.J 
-J::>. 

1980 1981 1982 

6• 15* ?· 

3"' 15* 16* 

8• 111• 1"' 
I 

1J+ ')2* ?"' i 
I 

2* ?5* 615 

1111 4?9 850 

G56 CJ8?. 757 

6lt5 0111 ?6? 

559 10G - * 

79 -· -· r 

3* 2* - . 
2"' 11 + 1* 

2 081 ? 135 2 506 



Year 

! 1967 
1968 
1969 

1970 

1971 
1972 

1973 
1974 

1975 
1976 

1977 
1978 

1979 
1980 
1981 
1982 

0 

-

4 

-
6 

6 

-
-
86 

-

-
-
-
-
380* 

, ___ 427* 

Table 5.8 Catch in numbers x lo-3 in the Firth of Clyde, 1967 - 1982 
(Races combined) 

Age (winter rings) 

1 2 3 4 5 6 7 8 9 

10 109 24 797 3 950 1 828 8 151 4 775 526 106 63 
5 354 27 811 11 721 3 145 767 5 218 4 542 412 326 
3 106 24 336 19 936 6 256 1 282 1 042 1 429 990 89 
5 008 7 551 10 338 8 745 2 306 741 760 753 227 
2 207 6 503 1 976 4 355 3 432 1 090 501 352 225 
1 351 8 983 3 181 1 684 3 007 1 114 656 282 177 
9 139 5 258 4 548 1811 918 1 525 659 307 132 
5 508 8 841 2 817 2 559 114o 494 700 253 87 

12 694 1 876 2 483 1 024 1072 451 175 356 130 
6 194 10 480 913 1 049 526 638 261 138 178 
1 041 7 524 6 976 1 062 1 112 574 489 251 146 

14 123 1 796 2 259 2 724 634 606 330 298 174 
507 4 859 807 930 888 341 289 156 119 
333 5 633 1 592 567 341 204 125 48 56 
312* 2 372. 2 785 1 622 1 158 433 486 4o7 74 

~ ... ___ 197~ _5 619_ ,_ 1 95_3 1 559 956 621 137 20_3 ... 60 
-

. * Including sprat by-catch. 

~10 

109 
220 

38 
117 
181 

132 
114 

59 
67 

lOO 

192 
236 
154 

68 

18 
46 

Total 

54 414 

59 520 
58 504 

36 552 
20 828 

20 567 
24 411 
22 344 

20 328 
20 477 

19 367 
23 180 

9 050 

9 347 
9 667 

11778 

~ 
\.}1 
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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 \'/ s 'vl 
Age of Recovery Clyde Irish Sea Ireland Irel<md 

1980 May-June 30 - - -
July 192 2 - -
August 155 1 - -
September 152 3 3 -
October 32 2 1 -
November 21 - - -
December 1 1 - -

1981 January 5 1 - -
February 4 - - -
J.:arch 6 2 1 -
April 8 I 2 -
Hay 3 - 1 -
June 58 - 2 -
July 49 - 3 -
August 51 - - -
September 13 - - -
October 2 - - -
November - - - 1 
December - 1 - -

1982 January 
February 
Harch - - - -
April 
May 2 
June 4 1 
July 11 
August 11 

Date unknO\·'n 10 - 1 -

825 14 15 1 

S J.!inch ? 

- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- 1 
- -
- -
- 1 
- -
- -
- -
1 -
1 -

- 1 

- -

2 3 



Table_2_.10. CLYDE HERRING 

VIRTUAL POPULATION ANALYSIS **** VPA ** ** 
UNIT: Year-1 
FISHING MORTAL~TY COEFF~CIENT NATURAL MORTALITY COEEFICIENT 0.1 0 

19 70 1971 1972 1 Y73 1 Y74 1975 19"16 1977 1'i78 1979 198U 1981 

r:J 0.0011 0.0110 0.000 0.000 0. 002 o.ooo o.ooo o.ooo 0.1100 o.oon 0.014 u.uuu 
1 o. 24 7 0.089 U.l.J95 l.J .41 3 U.524 o. 3"15 o .3 :>o 0.1115 0.662 n.I12R 0.028 o. 013 
2 0.695 o. 512 l.J. 54.1 U.':>S"I lJ.7fJ7 U.314 l.J.53l 0.849 0.2.57 0.442 0.432 0. 2 51 
3 0. 5 85 0.344 0.44Y 0.~14 0.5 83 0.4t.J6 0. 222 0.737 0.5 H8 n.143 o. 226 0.350 
4 O.IH 3 0.463 0.489 U.441 0.~4~ u.3b3 u .325 0.383 U.o36 0.454 u. 12 7 0.33) 
5 0.609 n.7R6 0. 5 Y5 0.4 77 0 .4X7 0.404 0.301:$ o. ~ 95 0.3o9 0.3 87 0.265 0. 363 
6 0.438 0.57'1 l.J.~60 U.oOY U.4S3 U.321 l.J .397 0 .57U 0.6"0 0. 308 0.1 21:5 0.554 
7 0.5Y3 0.527 0.730 0.67~ 0.~54 0.254 o.2n· n.s 3·1 0.669 o. 7 03 0.158 n. 445 
8 0. 7153 0.53~ 0.565 o. 1512 u. 52 6 U.531:S (J .2 91 0.41 ~ O.o.S7 0.688 0.2 015 O.Y49 
9 0.5 00 n. s 110 0.500 o. 500 0.500 0.500 0.5 00 o. 5 oo o.5on o. 5 nn 0.500 o.soo 

.'I 0+ 0.500 0.500 lJ.5UU U.SIJU u.~uo 0.5UU u.suu lJ.~DU U.:>uO O.:>LlO O.:>OU u.suu 

2-10)W 0.666 o. 51 6 0. 532 0.535 0.652 0.388 0.451 n.710 0.4o5 0.376 0.308 0.340 

--.:I 
--.:I 

1 9~2 

lJ 0. UU1 
1 0.021 
2 0.300 
3 o.3 on 
4 0.3Ll0 
5 0.30() 
6 0.3Ll0 
7 n.3oo 
8 0.3UO 
9 0.30!1 

1 U+ U.3UO 

2-10)W 0.30(') 



VIRTUAL ~O~ULATION ANALYSIS **** V~A **** 
STOCK SIZE IN NU~1BERS ur~ IT: THOUSMJDS 
--------------------- BIOMASS UNIT: TONNES 

1 JANUARY 

---------
'19-1 0 1971 1 972 '1973 1 Y/4 191'~ 19/6 '1977 1Y/8 1979 198U 1981 

1 30034 17295 31276 1 5 044 4 7037 23934 121 '16 33o91 2113R 1 40R7 2 851 8 11UU7 
1 ?.4U17 2 71 ?U 1 5o44 2 63UIJ 1 3o12 424/'-1 2'1 o 5o 1 0963 30485 19126 1n46 2~443 
2 15747 16Y7Y 2?.4~8 '121.17'1 16946 72 Y1 2 o4 U4 13723 8Y31 14228 1 ol:l24 11217 
.3 24411 711 0 921)6 1 'I 844 6o 7n 6n1 48'18 13<J71 53 '13 6377 8271 91386 
4 164 Ll6 123Llo 4560 ~31 7 6411 33o9 3965 3493 6U49 2o 70 ~IJU4 5973 
5 52 >l6 6585 7010 2531 31)Y5 33('9 2078 2593 2'1 ~4 2897 1~35 3989 
6 21<.l9 2 601 2716 3496 1421 1721 2 U41 1382 12Y4 134~ 1779 1U65 
7 1777 1279 1322 1404 1'0.2 RH 1'1 ZY 1242 ?07 598 897 1416 
8 1448 889 61:l3 57o 64 7 8Yo S74 774 ()()1 328 26/S 693 
'J 604 598 4 f'1 35'1 231 34o 4l'S 3~~ 463 316 149 1 97 

1 U+ 3 '11 48'1 351 3fJ3 D7 1 '( l:l 2 6o 511 628 410 181 4/S 
I 

TOTAL NO 122230 93?.94 Y5f'26 8203 8 979511 913<)2 7~523 82732 77822 62384 76'171 70934 
--:] 

Ctl 
SS B NO. 61:l179 4882 <:s 4;)1SLU 3l:So9) 373UO 249'19 417::>U 38U7i!:l 26200 291 71 34Y07 34483 
TOT .8IOr1 228'15 17843 1 5720 1 51 5 'I 12491 13921 141 33 1222S 1223 0 1 UISU9 11366 1 349~ 
SS B BI or1 186 72 1 3323 1 2 9 0L; '!ll47::J Y843 6 ~8~ 1 0546 10134 7'1 41 76 OR '1042 9317 

19 62 1983 

u 
1 ')9611 
?. 22725 882 5 
3 7899 15233 
4 63U5 529 5 
5 3 866 4226 
6 2512 2592 
7 554 1684 
8 821 371 
9 243 550 

1 U+ 1 66 287 

TOTAL NO 5 0.5 997 
SSB NO. 4S110 
TOT .8!011 17801 
SSB BI 0r1 '11 7 'I 8 



Table 6.1. Estimated catches in weight in Divisions VIa (south) and VIIb,c, 1973-1982. 

Country 1973. 1974 1975 1976 1977 1978 1979 

Belgium - - - 12 - - -
France - 145 68 47 - - -
German 
Dem.Rep. 2 256 1 833 1 394 890 - - -
Germany, 7 785 5 667 4 431 924 221 100 5 Fed.Rep. 

Ireland 16 912 16 395 12 465 10 895 15 916 19 128 18 910 

Netherlands 5 228 2 225 15 208 16 546 4 423 481 1 939 

Poland 3 623 6 034 2 558 2 778 6 - -
U~K •. - 28 6 1 1 6 2 (N.Ireland) 

USSR 915 4 262 2 634 674 - - -
Unspecified - - - - - - 1 752 

Total 36 719 36 589 38 764 32 767 20 567 19 715 22 608 

-······-- ----- ~--

:~e) Provisional data. 

1980 1981 

- -
- -

- -
- 2 687 

27 499 19 443 
1 514 2 790 

- -
1 2 

- -
1 110 -

30 124 . 24 922 

1982*) 

-
353 

-

265 

15 726 

1 735 

-
-

-
-

18 079 

--.1 
\.() 



Tahle_6.2:_: HERRING ItJ FISHING AREAS VIIR,C AND LOWEH VIA (W. COAST OF IRELAND' 

VIRTUAL POPULATION ANALYSIS **** VPA **** 
CATCH IN ~UMBEHS UNIT: TH OUSAtJDS 

---------------
1973 1974 1 <)?J '1'176 1 '177 197~ 1 ')7'1 1')8LJ 1'181 '198? 

n 46 [] 1'i4 1)2.5 n 8~ 4 n n n 
1 6423 3374 7.5ol.J 1 oo'l 5 44~5 1 Q1'(U :>'FlY 2oS6 1 oZD 743 
?. 4fJ39[J 294(16 41jQI{ 2 'IIJ 1 'I 44)'1?. 4rJ3<:n 5Qr171 4nos~ 2Uo5 1 7017 
3 47369 41 1 1 b 25'11/ 3/)12 1 :.s:s'J6 2"10(9 'I '11 61 16'143 41 '194 1 )1 63 
4 1 6~63 445 7') 29'192 26) 44 1('j76 1 330 ~ 1 9'1b'l 2) 14 [} 314on 2 5 87(1 
:; /49 171551 237H:i ~ )31/ 1 2C. U9 'I U.SuS ')34'1 2212 b 12.:n 2 17U18 
6 123 1:)3 x.O.Il2 1 '17n3 'I )fiOO 9•n..4 53)6 H422 774'fl '12146 7239 
7 '1'1 91 1 D9LJ1 59 L./9 ::>2 Co ::>534 42/[J ::>443 0'146 3461 36)3 .. ·t '169 1 n272 93 7!1 .5':>96 non jl).)r.; 442S 4344 2/.55 3050 

')+ 'iLI<JoiJ 3fl54Y 32U29 'I:;, ·r U.:S 41 :,I) .5324 4UYU 5334 522 (} 27U1 

TOTAL 1 9.)0 66 196936 ., x4<tn ~ '175':-?.l 1'1 2i' 46 11 ~~32 1 2 b K) 1 13149) 134113 92454 
Cll 
0 

I 

Tfl b l eJi--!..2.!.. H ER f~ I I~ G I ~~ F I S H I f, G A R EA S VII8,C AND LO~EH VIA CW. COA<;T OF IRELAND) 

VIRTUAL t'OPULATIQt; MIAL YSIS **** V tJA **** 
UN IT: Year-1 
F I S H IN G 1'10 R TAL IT Y C 0 E F F IC I ENT I!ATLlf<AL 1·10RTALITY COEEFICIErn = n. FJ 
----------------------------

'19 73 1974 197) 1'176 '1'117 • 19l:J l'li''l 1 ')~() 1'1 ol 'I ':1~2 

I] O.UuO O.iJOU lJ. UU1 u .lJ04 u.uuO U.lllJU u.uuu u.uuu u.uu(J u.uuu 
1 o.n.:;s o. 01 8 0. 0.)4 n. CJ ~n n. 024 n.o.:;y 0.[121 11.023 1).016 o. D1f1 
?. 0. 2 J"/ 0.21JU u.? 'llJ U.27 d u .2 oS u. 2 -( 0 u .24b u. 1 71 u.n3 U.2LIIl 
.) n. ~o2 o.? 9'1 0.2.5) (). 41;: 0.'1'19 0. 2) 0 o .11J3 n. 11 o 0.243 n.2 o.'l 
[, 0.~'1<::$ 0.4'56 u. 52lJ IJ.5li.J u.2 99 U.242 u.2 b4 u. 31,4 Ll.2 { 3 0.2 L./1} 

n.?. n<J 0.520 0. 4'1) n. 44<> o.z~x n. 2 ·14 n. 2.S :1 0.460 fJ.263 11.2 f')g 
6 o. 2'11 u. 36/ u. oU'I u. t,G.:;, U.2o1 u. 1 )l. u.32u o. 2 83 I.J.4b5 u. 2Lit: 
7 n. 2 n? n.2.)'1 1).394 n.; :16 D .2o n n. 1 6?5 0.2 07 0.421 0. 'I "16 n .2 nR 
.~ o. 2 '+4 0.333 Ll. 33U u -=~9 3 u. 2 o2 u. 245 IJ .2 .)) 0.227 u.;: S9 U.ZUi::> 

';/+ n. 244 n.3~5 I'J.~~n fJ • .:.9.:J 0.26? 0.24'.:; 0.2.5.) n.227 fJ.?.S9 n .2 nR 

( 2- / hJ il.~4) f). 3: u. 3'1Y U.3WI U.2 62 u. 240 U.2 3/ U.22 u .2 ~9 U.ZLI~ 



Trhl ~..§.!..±!... HERt<It>G Il~ FISHir;G ARE11S VIIB,C IH'D LOWEI< VIA (W. CiJASl IJF IRELFHm) 

11 If! T lJ A L t' 0 1-' t J LA T I 0 I~ AriP,LYSIS **** 'oJPA **** 
'>TOCK SIZE r;~ liU11UEPS u:UT: lH\JUSAi<DS 
--------------------- i:li)f·li~SS U!·l!f: lOIJrli::S 

TOTAL S T 0 C I( 'I JAilUARY + S P1~ tif.: I i: Ci <;TO C i; i\ T St'Av/iiiiHi 1 I ,JE 
PI: Ut-'. f1 F A r;iJIJAL F (J. () 7LJ 1-'flvi-'.OF L\i'J:lUAL 1'1 r:·. 6( LJ 

------------
I ~1/3 1 Sl(4 'I '1/ ::> 1'7/b 'I')(( 1<Jro 'I'J I 'I 1Y.:>U 1 ') 01 'I Y :·5? 1Yd3 

n ?.1 .:;9;.: 'I 'I 6'1 bl"\6 2.4'-:1642 /'1 '-1'172 :.rJ~ .;y4 3~5'l4Y 1 4u'l l'J '11 ?Y ;)4 ~.() /'1::; 
rr ******** 1 1Y4)d4 'I ':J'S 52u '11,1)? ')') ~?. ~ .f Lt'l 'I y;,c )o 2/o/ol.. :;n12 16 'IS 2.2(1L+ 1ilb'/)7 7 i-:,46 'I 0 

?. ;~;> 041 '? 1 6 9 ~.')1,1 1 ( 1 .J'-l b 'I?.:,::, ~12 1 .564~( 1?)126 ?..401/o 21)o'Jdu '11 [)') b2 9)U)/ 7 u2 C:o 
_, 1 CJ[)i,) 0'1 'I o65 ii ., '~ ':i ·~ r l .. ; 'I 'I b.:,)) /,) '1?.9 '121::?.11'1 ., 2 n<:: -, n 17nS52 zn:-:,.;,9 .~4/fl'l 6':1.!5 y 

" nd'l/l 1 2"151 ( i'i'lrJ1>(J ')lJUIJLJ b'-JI!Jj t,) U5.) Y U:J'(u l)J)79 'Ul5U4) 1 44 ::> 1l; o224o 
'i 4 I?. ·i"- 4t';ll51J IY154 l :';:_, () )IJ?.(i 4 ~ .~r: ;_; 4 62 'I (J 6?.X52 ) ~'121~ 95 ;}(>~ 'I nozn,:; 
6 60 :s<~ ,j 3U3 Ul 1.4/b'( 4.) ( 1 u l+f'_4'1 (; :5'd:)4 .sn·tr 32'i"-o 3)<JY4 4U4 ::i7 t:>Yu o:) 
"i' S'i 1>44 5 n rp;~ ·1 .~ Y'Y ~~..~ 'I ;.:;.· ~'4 1..':>54 ·) 2 :?Ml .::J)) lb 7 ·1 'IIJ4 ;.: ?.4 t/1 71)4 :1(. 2 'i 71 ~~ 

:J ':) .5 '( 3 /; <) IJ() :; '~ (,1 (.)) 'I ·1 :'~' u ul.Si' 'I /6o:> 2?. ·~;. u ?.,~ 4 :s () '1? )u t1 1 ( lj .)7 14'1'10 
';I+ ?.4.Jy;: '( '11 :~ fl? 'i 1 'I <.J4'!6 ':) r1c 'I;-: ., :,,)('-i 1(•'1:,',1 211/+ ;){: ?.1':>"-Y 2:, 'I ·1 ~~ 1 :;, rJ .-1,,'~ 2:-t-fl') 

TCTt'd . .-;n 1::)'1.J"/t+2 1lJ9f)oiJY 'I I)'( I)(J :s::; ':f•)•.l'l c) ';I '-1') (54') ·1 1?. n ., 'J 1 u:;, J..s yz 94)lJ;)() Gl;').;::d :.Yu i'o1 
s~n L•J. 71 1'1 ·l') )541L,j :; 'J:; .~? g ::J ( .;1 ~ '~ ~~ :: ;~ '(: ,., '•' 411')'1':15 4t. I?.;)(> ~ t ., :, '-i') 4;-;'J'J .• 'I Lt 1 u ?'?C 
T 0 T. ·~I •i ! 'I en I;, l 'I 61L·>? U '14 SLYo I 2 ?.L: 'I% 'Ill~; ( 21 1 ;: .:l?4t, 'I:; v ;)()_:. '132!>u':l 12'1 ('14 -~ n:, 7 n::; 
S ~ Fl ~~ 1 U I 1 .s )').) u 'I U3?.1) y/~ 'i (J I. (),,(,(''1 uoo'l :-s l'11 (4 u 'I )it.) 'd/'1 / u 'J) (li '((j4) 

m 
f-' 



Table 6.5. 

Age 

2 

3 

4 

5 

6 

7 

8 

9+ 

- 82 -

Predictive regression between larval indices (numbers x 10-9) 

and spawning stock biomass (t, age 2 and older) in Division 

VIa (south) and Division VIIb,c. Regression based on 

data from 1973-79. 

Year Larval Index Spawning 
Stock Biomass 

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 ) 

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

y = 56658.204 + 81.1770x (r = 0.8576) 

1) Predicted from regression equation. 

Parameters predicting yield and spawning stock biomass 

in Divisions VIa (south) and VIIb,c in 1983 and 1984. 

Weight in 
Stock Size F-Pattern the Catch 

and Stock 

70288.00 1,0000 0.1290 

69859.00 1.0000 0.1650 

62248.00 1.0000 0.1910 

106203.00 1.0000 0,2090 

69863.00 1.0000 0.2220 

29718.00 1.0000 0.2310 

14996.00 1.0000 o. 2370 

23609.00 1.0000 0.2410 

Recruitment in 1984 (age 2) 70 288 



Table 7.2. HERRDIG. 

Table 7.1. HERRDIG. 
Total catches (tonnes) in North Irish Sea (Division VIIa), 1971-82 (includes industrial catch). 

Country 1971 1972 1973 1974 1975 1976 1917 1978 1979 1980 1981 1982,.) 

France 1 815 1 224 254 3 194 813 651 85 174 4552 ) 1 - -
Ireland 3 131 2 529 3 614 5 894 4 790 3 205 3 331 2 371 1 805 1 340 283 300 

Netherlands - 260 143 1 116 630 989 500 98 - - -
U.K. 21 861 23 337 18 587 27 489 18 244 16 401 11 498 8 4321 ) 10 0783) 9 272 4 094 3 375 

USSR - - - 945 26 - - - - 1 1804) 

Total 26 807 27 350 22 598 38 638 24 503 21 246 15 414 11 075 12 338 10 613 ,4 377 4 855 

,.) Preliminary. 1) Includes 68.5 tonnes of spring-spawned he=ing. 2) No data basis for allocation to stock. 
3) Additional unrecorded catch of 106 tonnes estimated. 4) Unallocated. 

Total catch by stock in North Irish Sea, 1972-82. 

Country 1972 1973 1974 1975 1976 1977 1978 1979 1980 

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

France 1 224 - 254 - 3 194 - 813 - 651 - 85 - 87 87 - - 1 -
Ireland - 2 529 - 3 614 1 783 4 111 2 406 2 384 1 816 1 389 2 009 1 322 610 1 761 748 1 054 762 578 

Netherlands 260 - - 143 1 116 - 630 - 989 - 500 - 98 - - - - -
U.K. 19 308 4 029 13 071 5 516 23 639 3 850 15 408 2 836 12 831 3 570 9 837 1 661 7 663 700 9 382 696 7 897 1 375 

Unallocated - - - - - - - - - - - - - - - - - -

Total Man:x: 20 792 13 325 29 732 19 257 16 287 12 431 8 458 10 130 8 660 

Total Mouxne 6 558 9 273 7 961 5 220 4 959 2 983 2 548 1 750 1 953 
---- -------- '--------- ·····-··--- -

1 - Man:x: stock; 2 = Mouxne stock. ,.) Pre1imi.naxy 

1981 

1 2 

- -
lOO 183 

- -
2 837 1 257 

- -
2 937 

1 440 

1982") 

1 2 

- -
198 102 

- -
2 120 1 255 

779 401 

3 097 

1 758 

Q) 

"' 



Table 7.3 Manx stock HERRING. 

Year 1 2 3 4 5 6 

1971 4.98 54.36 21.91 18.68 9.67 3.41 
1972 3.64 41.76 26.o5 11.28 13.15 6.46 
1973 l. 75 18.74 22.74 10.69 5.52 4.07 
1974 12.95 95.95 32.55 19.41 9.65 4.09 

1975 5.63 38.94 36.61 9.44 6.17 4.11 
1976 9.34 47.46 17.38 13.62 3.88 2.41 

1977 13.98 33.04 20.29 5.85 3.92 1.16 
1978 3.64 32.41 11.41 6.18 I.44 1.24 

1979 3.66 35.37 21.29 3.55 1.90 0.85 
1980 0.66 22.82 17.41 7.27 1.54 0.63 
1981 2.02 11.67 2.34 2.05 1.70 0.24 
1982 1.99 10.84 4·43 1.31 0.89 0.73 

-6 Catch in number x 10 • 

R i n g s 

7 8 and 8+ Total 2 to 8+ 

l. 74 1.16 110.93 

1.96 1.27 101.93 

2.09 1.40 65.28 

4.55 1.03 167.23 

1.89 1.34 98.50 

2.32 1.07 88.14 

0.81 1.02 66.09 

0.57 0.35 53.60 

0.30 0.19 67.11 

0.21 0.12 50.00 

0.22 0.13 18.35 
0.10 0.28 18.58 

----

Mean age excl. 
1-ring 

3.060 

2.327 

3.468 

2.871 

3.005 

2.952 

2.856 

2.709 

2.632 

2.817 

2.783 

2.759 

-------- i 

(J) 
.j::>. 



TaiJle_l± MAt! X HERR HJG 

VIRTUAL POPULATION AtlALYSIS **** VPA **** 
ura1: Year-1 
FISHIIJG f10RTALITY COEFFICIENT NATURAL MORTALITY COEEFICIENT = U.1 U ----------------------------

1972 1973 1<J74 197) 1'176 1917 1U<S 1 979 1YoU 1'181 1 Yts2 

1 n. r:J43 o. 01 o o. ·rs 8 0.061 0.149 0 •. , b4 0.052 r:J.100 (1. 0'19 8.054 0.070 
?. n. s·r o 0.2 8ts u.9U6 U.ts31 u. do6 u. 97) U. 6U/ 0. 651 1 .z 17 U.46U 0.4UU 
3 f"J. 55 9 0.512 1 • 01 7 o. '17'1 1 • f"J1 6 1.050 O.YY!, f). Y27 1 • .::; 01 11.35[1 0.500 
4 D. 5L~g 0.41 b u.Yd9 i.J.<:S35 'J •• , 21 1. Oo4 LJ.Yo3 D.l:I8LJ u • .:s59 0.432 i.J.3UU 
5 n.674 o. 502 0.720 rJ.YnrJ O.ll97 ·1 .n73 n.nY n.o41 1. 'I 24 n.435 n.3oo 
b O.o7?. U.4lllJ u. ·1 olJ U.oHo U.9Y4 u.6 56 1.1'17 'I • 1 9/ u. 001 0.446 0. 3llU 
'? n. s ~n o. 42 o n.Y30 n.<.J7U o. YS n 1.f"J(JO o.?nu 0. <F10 Loon o.4sn ().300 

.:s+ u. 5 dl1 0 ·'f2 u u.Y3U Li.b7U U.YSU 1 • UULJ u .l uu u.oou 1. uuo u .4 su 0.3UU 0) 
\J1 

( 2- nw 11.556 n.l,nf) fJ. no n. e?Y O.Y57 .,_ fl04 n.7Z2 n. R81 'I • ·r ')4 [1.449 o • .::;53 



Tahl<'l_l~· 1'11-iNX tlEfn< Tr,Jh 

VIRTUAL POPULATION f\NALYSIS **** V I-'ll **** 

STOCK SlZF tfJ rWI'11:lERS UtJJ:I: I'IILLIOI'JS 
--------------------- UI011ASS UiJIT: THOUSANfl TOIJNES 

TOTAL STOCK 1 JANUARY* SPAWNING STOCK AT SPAWNING liME 
P k 0 P • 0 F ANN lJ Jl L F 1 • 0 'l r) I"' H 0 P. 0 F A N r·WA L 11 n. 7 5 fl 

'l'-1'12 1Y?:'> 19'14 1'17~ 1'FI6 1977 'j 9711 1Y7Y 1Yd0 ·1 "';n 'I 9R2 1983 

1 9U.5 1137.~ 93.2 'I tJU.4 ?Li. 9 97.u l':>.LJ 40.2 3b.1 u.u.? 3U.9******** 
2 1 09.3 7Y..4 '16K. 0 Tt!.IJ ~::>.5 55.3 '/4.) 64. '~ 32.9 32.U 34.4 26.1 
3 o3.6 59.4 53.2 61 .4 2 .~ .4 32.~ 1 A. 'I 36.7 ?4.9 ~.3 1"1.9 20.'1 
4 28.lJ 32.9 32.2 17.4 21. n 9.3 'I U.3 6.3 13.2 6.1 :>.3 12.li 
5 zx.n 14.6 19.6 10.ts 6.P, 6.(' 2.'1 3.) ;~. 4 ~.n .5.6 3.6 Cll 

Cl'\ 

6 13.8 '12. ';J "·u 15.( 4.0 ?..) 'I. y 1 • 3 'I .4 U.7 3.0 2.4 
7 4.7 6.4 7.8 3.4 .5.9 1. 3 1 • 2 0.6 n.3 0.6 0.4 2.0 

~+ 3.1J 4.3 '1.!5 2.4 'I. 8 1. ( u.7 U.4 Ll.2 U.4 1 • 'I 1. u 

TOTAL NO 340.9 396.4 :;g.:;. ,'1 27t;.) 222.1.. 205.'1 'I 8':> .4 153.4 11'1.3 '13.4 Yo.7 
SSA NO. 133.4 13U. 4 1 U7. H 6u. 'I )) • :-s 37.1 )r}.) 43.6 2 'l. 5 S 'I. 5 42.9 
TOT. rnor·1 on.? 61 •• 4 66 .($ 46./ 3'1. 5 32.4 29.3 2':>.9 16.8 14.9 16.3 
SSB 8!0,'1 26.5 26.3 20.>1 13.5 'I 0. 6 7.2 9.2 l:i. 1 4.3 6.0 8.4 



VIRlUAL 1-'0PLJLA T IMi MIAL YSIS **** VI-'A **** 
CATCH IiJ 1.Ut·1flERS U11 IT: :ll!_LIOJ,S 
---------------

·19n 19 ?3 1 'J"/4 IY7~ 1'-J/6 19/7 'I 'J ( ;) 'I Y7Y 1 Y c,n 1 'J /51 ·1 Y ;~2 

I) ( ;:, • 4 SU.2 '57.'1 2l.J. 3 1 u.4 26.1. 2 u .o u.u u.U u.u U.l.J 
1 .57. n 4fl.4 31). 5 2"(. l 2~.4 1 6.::, n .Y 1).'1 ) • ? ~.n ~-1 
;? 14.9 14.u 13.o 9.3 6.( 6.LJ 4.::> 2.\1 2.9 4.1 ).2 
.5 n.9 1 5. ~ /.2 2. 0 :J.4 2.4 (~ • 0 2.2 2 .I [).9 ., • 2 
4 'I. q u.o ) • 1 1 • L; 'I. 6 U.';l u.6 u. ·r 1 • 2 l.J. "( U.() 
') n.6 1 ~ lt I. 0 Ll fJ.? '1.6 rl.3 0.3 Jl. 4 rJ.6 0.4 
6 U.3 1. u u.Y u.1 u.4 IJ.3 U.l l.J.2 u.3 U.1 U.4 
7 0.7 n.) 0.6 [l • ;~ 0. 'I n.1 n •. , n. ·1 0.?. o. 1 n.o 
;~ 0.1 1. u G.2 u.z u.1 u. 1 l.J.U lJ. 1 u.1 u. 1 U.1 

':1+ n.3 n.z 0.4 (1.'1 0.1 o.n n.o r1. n n.n 0.0 o.n 

rOTAL 1 3 5. 1 1?. 5. u 117.2 63. I) )U. Q 53.1 4U.3 14.6 12.4 9.6 11 • 3 

CD ---- -..J 

rahlA2.:..~ r10UR ~J E HERRING 

VIRTUAL POPULATION ANALYSIS **** VI-'A **** 
UNIT: YAar-1 
FISHH:G i~ORTALITY COF.FFICIEr-JT t.ATUI<AL r110RTALITY COEEFICIEt:T = C) • 1 r) 
----------------------------

1972 1973 1<174 1'17~ 'I '176 19"l7 'I':U."S 197'1 1 ';1(5(1 1 9 1-1'1 1 n2 1 972-79 

Q 0.757 0.661 u.du3 U.4U<; U.2<1?. G. 7 )4 u. "() 1 0. 0\)U u.uuo o.uuo u.uou 0. )53 
'I O.lU1 1. 0.52 O.YY7 'I • [IS 1 1 • ·1 x:~ o.P.Zo o.;;n (j .6 58 U.4U4 0.1 Z(l 0. '13U u.Y?.6 
?. U.449 n.7<:lD L 111+ n. <-lo ·~ 'I. ()~9 0.9ril1 o .4 '19 0.422 0.469 0.)75 n.3no 0.760 
:5 0.2()9 1 .lJ4) 1 .'i!.JY U. o:-su u.<1Hi u.817 U. 7 iJY 0.4 3U [). )45 0.215 0.3UlJ 0.741 
'+ n.4'11 f1. 3 9Y 1. 'In.~ o. ~77 rJ. i:i05 n.4o5 (1.45'1 rJ.o2o 0. 41'1 n.532 rJ.30(1 n.610 
') o. ?.31 0.673 1.1'1"( 1 .37lJ u. ~64 u. 72 Li u .246 0.354 U. Y2 5 0.315 o.3Du 0.659 
() n.?./:14 fl. 64c' '1.1:::"/ n. C' 6 n ·1. 44n n. t.t,s (] .21 "1 n.z~n n.:, 14 0.4?.3 r:J • .snn n. 5 R3 
l 0. 31 5 0.9?.4 U.Y1'1 u. "13l u.::J':/7 2.11'U u .2 3?. 0.312 U.24?. 0.242 0.3DU 0. "(51 

n.42 n n.R7n 'I • 11 0 n. ~1 n o.yzn n. nn n.nno rJ.340 f1 • .5YO n. 2 l")n n. YlO 0.655 
';I+ 0.4?.0 0. ~7 u 1 • 11 u lJ. o 1U u. Y21) U. Ti'U U. illJU [J.34Li () • .590 0.2UIJ lJ.3UU 0.655 

( 2- nw n.42 n 0.1'\65 1. ·1 ng n. r14 0 .Y27 n.:if16 [1. ~ '15 n.42S 0.4'1'1 n.422 n.3flu 



TC1hl8l.!..fh_ t~OUIHJE HERRING 

V I R TU A L P 0 P lJ LA T I 0 fJ ANALY~IS **** V PA **** 
STOCK SIZE IN NlH1BER S UNIT: I'~ I L L I 0 t~ S 

--------------------- BIOMASS UNIT: TON~ES 

TOTAL STOCK 1 JANUARY * SPAWNING STOCK AT SPAWNING TItlE 
PROP.OF ANfJUAL F n.95fJ PROP.0F AN~UAL M n.7~o 

------------
19?2 197:5 1974 1 Y75 1 '176 1977 "11.)7~ 1979 1'i~n 19111 "11.) il2 19 S3 

0 1 S4 1 08 'I U') 63 44 52 4"1 1 t) 29 3[1 u******** 1 6R 6.) sn 44 3 ~~ 30 22 11:: 1 6 26 ?.7 u 
2 43 27 21 1( 1l.. 10 'l2 l) g 1(1 2'1 2 ·1 
3 l, ?.5 11 6 6 4 4 l 5 5 5 1 4 
I+ 5 

.., 
~ 3 3 -, 2 2 4 3 3 3 ..J ..J 

5 3 s 2 2 ?. 1 1 "I 1 ? 2 2 CXl 
o 1 2 ., (I 1 'I 1 1 1 n 2 'I CXl 

7 s 1 1 lJ () L 'I u 1 (! u 1 
:1 f) 2 0 0 n [) 0 (] n 'I 0 (l 

',1+ 1 u 1 u 0 l; u lJ 0 (j u (J 

TOTAL NO 2 83 236 2 f)~ 13 j':J 1 ne; 102 os 55 65 77 6lJ 
SSA NO. 47 33 2'1 1 0 1l, 13 15 'J 5 15 2n 31 
TOT. RIO '·1 22562 2?. 03 H 1 6 Y9U 12 'I?. 6 'I U24l.. H3<J1 1?2Y 62 44 64 )li ·ro96 Y14l.J 
SSB AI0'1 :32?.5 593lt 3541 3(19.'5 242g 21 X.tl 25 oY 276:5 2109 ~441', 514'1' 
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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 number, millions, Icelandic Summer Spawners 
1969-1982. 

AGE 1969 1970 1971 1972 19"7:5 1974 1975 

4.520 2.003 B, 7'74 0.176 0.001 o.oo1 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 o. 734 0.814 30,855 
4 5.178 4.500 13.688 0.195 0.113 0.972 6. ~~66 
5 10.015 2.734 :~. 040 0.316 0.01.8 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 o.oo1 0.333 9 0.609 0.604 0.250 0.016 o.oo3 0.001 0.110 

10 0.424 0 .19:':i 0.103 0.011 0.003 o.oo1 0.004 
11 0.286 0.103 o. 120 0.004 o.oo1 0.001 0.001 12 0.139 0.076 0.001 0.001 0.001 0.001 0.001 
13 o. 109 o.061 0,001 0.004 0.001 o.oo1 0.001 
14 0.074 0.051 0,001 0.001 o.oo1 o.oo1 0.001 JUVENILE 78.943 23.167 16.899 0.449 0.070 3.215 3.834 ADULT 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. 31El 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 
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. 8•\9 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 O.l18 o.883 2.238 
12 0.001 0.124 0.017 0.032 0.001 o.759 0.565 13 0.001 0.001 0.025 0.053 0.113 0.101 0.071 
14 0.001 o.oo1 0,050 0.006 0.081 o.o62 0.201 JUVENILE 9.853 21.626 :~5. 135 32.648 18.978 12.744 21.764 ADULT 55.002 89, El 56 118.164 155.025 195.870 130.046 179.700 TOTAL 64. 85~j 111.482 153,299 187.673 214.848 142.790 201.464 
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Tablg 8.3 Weight at age, in grammes. Icelandic summer spawners 
1969-1982. 

AGE 1969 1970 1971 19?2 1973 19'74 1975 

82.0 85.0 88.0 96.0 90.0 8o.o 110.0 
2 157,0 169.0 165.0 177.0 199.0 189.0 1'79.0 
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 ~~24. 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 4~j0 t 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 2:32.5 245.5 217.3 
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 35~i. 7 353.8 
9 395.0 364.0 360.0 366.7 379.9 368.3 3El4.6 

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 

Proportion of mature herring in each group. Based on samples taken in Sept. -

Oct. by purse seine and pelagic trawls. 'Ihe number of herring analysed 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) 0 (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 

Rinqs 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 

2 393 1 ) 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 c4+ = 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 surmner spawners (herring in Division va.) 

Fishing mortalities< 

AGE 1969 1970 19?1 1 ~>72 1973 1974 1975 

0.104 0.063 0.130 0,002 o.ooo o.ooo o.oos 
2 0.844 Oe897 0.625 0.007 0.002 0.009 o.o16 3 0.568 1.005 0.497 0.012 0.014 0.012 o.os9 
4 Oo655 0.614 1.463 0.026 0.009 0.021 0.107 
5 0.715 0.775 0.999 0.090 0.003 o.oo8 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 o.os2 
8 0.901 1.015 3.066 0.055 0.014 o.oo1 0.144 9 0.857 1. 727 2.373 0.677 o.oo7 0.003 0.102 

10 1.149 0.655 2.038 0.652 0.225 0,002 Oo012 
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 f 120 0.120 0.120 
13 0.799 3.564 0.035 0.069 0.018 o. 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 0.01/ 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 o.o65 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 o.2~io 
8 0.105 0.240 0. 5~~4 o. 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 Oo250 
14 0.200 0.200 0.200 0.200 0.200 0.200 0.250 

AVERAGE WEIGHTED BY STOCK IN NUMBEFW 
AVE 4-14 0.135 0.186 0.215 0.183 0.226 0.183 0 .2~i0 
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Table 8.7. Icelandic summer spawners (HERRING in Division Va), VPA 
stock size in numbers (x lo-6) and spawning stock biomass 
at 1 July. 

AGE 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

JU\)ENILE 
Sp.stock 
biornass 

AGE 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

JUVENILE 
Sp.stock 
biornass 

1969 

48.245 
143.544 

19.980 
11.264 
20.474 

5.271 
2.408 
2. 0'71 
1.104 
0.646 
0.422 
0.216 
0.207 
0.154 

185,813 

16 798 

1976 

19'70 

34.586 
39.360 
55.845 
10.249 
5.295 
9.059 
2.086 
0.868 
0.761 
0.424 
0.185 
0.113 
0.064 
0.084 

71.430 

20 153 

197'7 

1971 

75.713 
29.391 
14.525 
18.499 
5.016 
2.208 
4.020 
0.806 
0.285 
0.123 
0.199 
0.071 
0.031 
o.oo2 

93.469 

13 824 

197B 

1972 

88.79'7 
60.174 
14.230 

7.992 
3.876 
1.672 
0.528 
0.567 
0.034 
0.024 
0.014 
0.067 
0.063 
0.027 

131.521 

11 688 

1979 

1973 

470. 13~:i 
80. 179 
54.082 
12.726 
7.046 
3. :~07 
1.460 
0.446 
0.486 
o.o16 
o.ou 
0.009 
0.060 
0.053 

499.541 

30 527 

1980 

1974 

144.066 
425.440 

72.386 
48.238 
11.408 
6.359 
2.888 
1.315 
0.398 
0.437 
0.011 
0.009 
0.007 
0.053 

514.288 

48 835 

1981 

1975 

184.483 
130.346 
:581.455 

64.724 
42.723 
10.237 
5. 711 
2.611 
1.189 
0.359 
0.394 
0.009 
o.oo7 
o.oo6 

291.079 

128 647 

1982 

721.447 517.770 176.396 272.520 311.851 436.673 453.132 
165.535 
116.062 
315.839 

52.612 
31.417 
8.471 
4.762 
2.047 
0.971 
0.321 

652.189 
140.150 
101.194 
252.403 
40.755 
23.073 

6.643 
3.880 
1.562 
0.748 

0.356 0.201 
0.007 0.321 
0.006 0,006 

877.068 1175.134 

143 512 144 477 

467.850 
572.761 
104.599 

Ell, 989 
185.752 

30.682 
15.895 
4.728 
3.028 
1.081 
0.652 
0.065 
0.289 

7~i1. 539 

207 457 

15'7.131 
402.117 
470.307 
81.632 
65.972 

130.989 
20. 95:~ 
8. 4:~0 
2.763 
1.872 
0.603 
0.574 
0.035 

568.?99 

243 558 

245.712 
127.993 
319.174 
~~60. 066 

58.423 
52. 1'76 
94.084 
16.095 
5.874 
2.036 
1.282 
0.515 
0.469 

555.517 

263 523 

279.094 
208.295 

95.526 
229.478 
261.978 

41.591 
38.140 
66.143 
12.807 
3.886 
1.162 
1.159 
0.359 

781.253 

237 029 

392.952 
248.141 
172.563 
74.937 

172.691 
197.315 

30.715 
29.900 
47.137 
10.610 
2.679 
o.337 
o.953 

854.594 

248 770 
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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 
Rings at 1/1 1982 F 

1 400 000 0.004 
2 341 299 0.2 
3 338 216 0.48 
4 199 138 1.0 
5 121 603 -
6 52 807 -
7 121 694 -
8 139 045 -
9 21 070 -

10 3l 217 -
11 33 217 -
12 7 477 -
13 1 888 -
14 237 -

Mean weight in catch 

and in spawning stock 

65 

140 

190 

240 

280 

300 

330 

3 60 

380 

400 
-
-

-

-
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Figure 2.1. 

Leng1h distributions in number per hour 
of one year old HERRING in the North Sea 
without Moray Firth and Skagerrak. 

Data from from lYFS. 
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Fi~e 2.2. HERRING larvae sampled by IKMT during IYFS 1983. 
No, larvae per haul. 
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Figure 2.5. FISH STOCK SUMMARY Division IVb - HERRING 

A Trends in Yield and fishing mortality (F) 
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Figure 5.1. Boundaries of new HERRING unit stooks west of Scotland and 
Ireland. 



_- LO~ '= :o:_·_ .:· ,-
___ _ice ::;: -:'~l::::.;:·-:_=c 

·' ;c!• ,: t·: 
-- ~=: =:l:: .. -

-' ·~c:C: -:__ 
_":"_- _" ::::::---... :-. -- -

-__ 
:: ! ,C 

:·c -· ~-'=· 
:,: 

c~. :::--==- :eo--
:=:o--:-

:-::, .::. ~:.:t::: 

== • • 
~ .:-

--· 

: ~-~ 

--: c:: 

,;:: 

.:-;-

I ... ! 

If I 



~ •o 
,.-{ 

~ 

0 
'CJ 
,.-{ 
QJ 

·.-l 
>-< 

~ 

j 

.p 

.,.; 

~ 
0 
QJ 

~ 
QO 

,!<j 

.:: .,.; 

'CJ 
,.-{ 
QJ 

·.-l 
:>, 

~ 
QJ 

.p 

t 

Figure 5.3. FISH STOCK SUMMARY •. ¥-~HJ..P.K J-P.. "NY.-Yl-~· . • (!'J?~~fl.) ••• 
(stock) 

A Trends in Yield and fishing mortality (F) 

C Long-term yield and spawning stock biomass 
(indicate biological reference points) 

Average fishing mortality F( 2 _ 9~ 

t-

I 
t<"\ 

r:;_ 
.p 

>-1 
0 s 

.£1 
Cll 
·rl 
'H 

~ 

.:: 
·rl 

Cll 
Cll 
eO s 
0 

p:j~ 
. ~ 

.PO 
WQJ 

'>--~ 

~ 
? 
~ 
QJ 

.p 

do 
>:1 
0 

H 

t<"\ 
I 
0 
,.-{ 

!>< 

.p 

Cll 
Cll 
eO s 
0 

.,.; 

.a 
,!<j 
0 
0 

.p 
Cll 

QO .:: 
·rl e 
(ij 
Pi w 

!>< 

"<:j-
CO 
0'\ 

< t<"\ 
CO 
0'\ 
,.-{ 

.:: 
·rl 

'CJ 
,.-{ 
QJ 

·rl 

]3 Trends in spawning stock biomass (SS:B) and recruitment. 

WtfEftH'Li !.IT ·:rw 
Recruitment Yt?fff cws, fJ':B :.v:ear 

1972 73 74 75 79 80 81 82 

]) Short-term yield and spawning stock biomass 
(indicate biological reference points) "<:j-

CO 
0'\ 
,.-{ 

.:: 
~ 
rl 

!>< 

.p 

rn~ 

Cll 
eO s 
0 

·rl 
P=l 
.p 
w 

~ 
Pi w 

0.4 

Average fishing mortality, F ( 
2 

_ 
9

-Jj in 1983 

1-' 
1-' 
0 

1 



l~ - ;. .. 

.. : 
·;c-
c;·: 

';er:.; 
·;: ~~: 

i'-~:: 

., .... 
=-" 

~ i1: 
~ 

....... :t.~ 

~. ~ 

""" 

• 
.·: !:f c;_:_,·-:-:: 

::::- ~·- .·::: 
: •..• r:: 

~'_i: ·:: o:~ 

=·· 

'1r•: 
F'"-

~:: = ::., 

;c: 

::-';:: :.: 

~- ,.-;: 

:;: -:: 1·-~ 

·~ 
::~ 

.~· '~; .. : 

~ -'- .. 
f.--' 
....__:, 

;.:-: 
·:- ':c 

c:-: :,: -T :: :~· 

~ 

·.: 

:·: 

;:; 

:c. 
; 

.::·"' 

··-,-, c: 



+> 
·rl 

~ 
0 
Q) 

f.! 
';;a 

lOO .S 
<d 
rl 
(]) 

·rl 
~ 

50 ~ 
(]) 

+> 
6o 
>=I 
0 

H 

Figure 5.5. FISH STOCK SUMMARY .. ~~;,:~~ .~~=::r:~r:€1€ .......... c ••••• 

A Trends in Yield and fishing mortality (F) 

C Long-term yield and adult stock biomass ~2-ringers) 

(indicate biological reference points) at l January 

Average fishing mortality F( 2 -10) 

'0' 
rl 

I 
N 

~ 
~ 

+> 
l'-1 
0 
El 
,.cj 
Cf.l 
·rl c.-. 

~ 

>=I 
·r1 

Cf.l 
Cf.l 
(1j 
s 
0 

·rl +> 
p:j·rl . ~ 
+>0 
(J)QJ 

8~ 
~Qd 

~ 

~ 
Q) 

+> 

~ 
0 

H 

1<\ 
I 
0 
rl 

X 

+> 

Cf.l 
Cf.l 
(1j 

@ 
·rl 
..0 

.;.:: 
() 

0 
+> 

Cf.l 

+> 
rl ,g 
~ 

1<\ 
I 
0 
rl 

X 

+> 

~ 
•rl 

<d 
rl 
Q) 

·rl 
?-< 

(stock) 

Recruitment year class, adult biomass year 

TI Short-term yield and spawning stock biomass 
(indicate biological reference points) 

Average fishing mortality, F ( 2 -lO ) in 1984 

l£' 
~ 
rl 

>=I 
·rl 

0 
rl 

N 
+> • 
~ § 

rao-;, 
Ul 

~rl 
0+> 

·r1 al 

~ 
+> 
Cf.l 

+> 
rl ,g 
~ 

l-' 
l-' 
1"\) 



:c 

-- .... : 

1:: 

".i ·:··-. 
c· : .. :'j 

--- :·iTr·c:/ - t cc .. ·:-
-<-' :c. ., 

::: : :.C: ·:~· :·:: :-- :, ;: _c.· j' .!: 

,-"~· .,:--'·. :':.:-, L -: 
.:: 

r -~~n~ce~ ~ m,: .. ~ -n-"T'-nc .,., -" '""'0, \' ;vu1 ~u, uw. , .... ~ t~ "'Y,'-•~ ro,. P-'-"' 

.-~=~· 
- ----: :-::.:. ·:·:-· 

l: 
:__:-.: 

::· :· , .. 
-------.,:- j ; :- .; .. ·!: ':: 

·: i· ,_ .·.: : , .. 
'7 - .. - i ~-' r ::c ·; .: ,· y ·-r 

,·' .. -+-, ':': ·;.-- ::::: 
::='::: .. - ,,...,- j_:--!--' ·-~:-~ 

·cc 
":·± 

-: :·,; ·' ::.,:~. ~ ::.. .: - =-~ -

·: 

.. . ; :.;, ,:=t:- ·: 
.. _ :: :-:_ .. .·: 

--

:::: . -,,'- ::::: t.-. ,::: ::· ,:±.::: :- f:' 
::·::[::: :,.:J=:.:.:.:::-.:I::::.:c .:::1.--::.:.:.:-r_: 

.:·: === - -= =· :?·L:i-:1::"" ,: !='=! - ::: 

:: :-

... 

--. 

·.:: 
:· 

,. 
:·:·-= =-::- ~~ 

:~ :2:.:: 

:=-= ,:: ·--. 
::c 

1-· ·:::t ::,: :::= 
...: : 

i·~ M:JL= ::-:: 

:: _:--

-.::: , __ 'iC: ::·. 

··:.:· :-:--:r ·: ~:oc:.=:: 

.:·:; :: :: __ '--:..-:: :; ''c:::_ .:·. :.. I .. • • 

.. ::; 1:=::: ·=·~-·=·1:·-c:;-: 
c;.=:y== 

1:-::. :·: :--: ·~:-:: 

:: --
-::; ~~-== 

:-- ·::-r.--.·:.:.:.I --~::'-" 



+" 
·rl 

~ 
C) 
(]) -z 
Ql) 

..\<: 
>::: 
·rl 

'"Cl 
r-1 
(]) 
·rl 
:>:. 

~ 
(]) 

+" 
Jo 
>::: 
0 

H 

Figure 6.2. FISH STOCK SUMMARY ~;::~~f.~~.P~Y~:.Y~~~~?~~~).~~ VIIb,c 
(stock) 

A Trends in Yield and fishing mortality (F) B Trends in spawning stock biomass (SSB) and recruitmer-t. 

~ ~-· t- +" 

N 

~t 

C Long-term yield and spawning stock biomass 
(indicate biological reference points) 

Average fishing mortality F( 2 -9+) 

0 s 
~ 
·rl 
'H 

~ 

en 
en 
C1l 
@ 
·rl 
..0 

..\<: 
C) 
0 

+" 
en 

gf 
·rl 

~ 
cfr 

Recruitment year class, SSB year 

TI Short-term yield and spawning stock biomass 
(indicate biological reference points) 

0.4 0.5 
Average fishing mortality, F( )in 1983/4 

2-9+ 

;x: 

0 
>:::~ 

+" ,::; 
aJ 
s 
+' 
·rl 

~ 
r.) 

Gl 
~ 

""'" CO 

'>: 
CO 
~ 
r-1 

q 
·rl 

0 
r-1 

;x: 
+' 

;; 
en 
C1l s 
0 
·rl 

~ 
+" 
Cf.l 

~ 
P< 

Cf.l 

1-' 
1-' 
..j:::.. 

I 



+> 
·.-t 

~ 
C) 
Q) 

~ 
~ 
!=: 

"M 

...; 
r-1 
Q) 

"M 
>:, 

~ 
Q) 

+> 

~ 
0 

H 

Figure 7 .l. F I S H S T 0 C K S U M M A R Y -~ .l!~:S:S~~ .~r; -~~ ': · .. ~~~": ..... 

A Trends in Yield and fishing mortality (F) 

C Long-term yield and spawning stock biomass 
(indicate biological reference points) 

Average 2 -8+) 

t--

I 

C\1 

~'>:!~ 

+'> 
~ 
0 
El 

~ 
"M 
'H 

~ 

.:: 
"M 

Ul 

gj 
El 
0 

"M 
r:q+> 

.·M 

+>~ o;o 

~ 
~ 

~ 
Cl) 

+> 

~ 
0 

H 

"" f.-6 
r-1 

~ 

+> 

Ul 
Ul 
<1'1 
El 
0 

·M 
..0 

..>:: 
C) 

0 
+> 
Ul 

0.0 .:: 
"M 

~ 
p.. 

l:r.l 

167 
(stock) 

Recruitment year class, SSE year 

D Short-term yield and spawning stock biomass 
(indicate biological reference points) 

Average fishing mortality, F ( 2 _ 
7

) in 1983 

1..0 
I 
0 
r-1 

~ 

0 .:: 
..,~ 

g 
El 

+> 
"M e 
C) 
Cl) 

p:< 

1-' 
1-' 
\J1 

1 

"" a:J 
0'\ 
r-1 

.:: 

~ 
r-1 

~ Q) 

+> -~ 
+> 

o:To.o 
Ul.:: 
ro·M 
@ § 

·M m 
r:qP.. 

• Ul 
+> w+> 

• <1'1 

~ 
g. 



Figure 7.2. FISH STOCK SUMMARY .. ~?~:.~;~~~~~.~-~~~:~~~ .... 

A Trends in Yield and fishing mortality (F) 

C Long-term yield and spawning stock biomass 
(indicate biological reference points) 

......... 
t-

1 

C\1 

lil~ 

+> 
1'-1 
0 s 

..2 
C1l 
·ri 
'H 

~ 

+> 
·.-I 

~ 
0 
(]) 

.... i 
1o lltl:i:l:l:t:t:tilWI:l 
.!4 

f.::i 
·.-I 

rd~ 

r-1 
(]) 

·.-I 
~ 

~ 
(]) 

+> 

~ 
0 

H 

0.) 0.4 0.5 0.6 0.7 0.8 
Average fishing mortality F( 2 _ 9+) 

~ 
0 

·.-I 
fXl 

+> 
"·.-! 

t;~ 
•o 
§~ 
~ 

m.!.:l 

~ 
(]) 

+> 
6o 
s::1 
0 

H 

!'<"\ 

b 
r-1 

><: 

+> 
C1l 
C1l 
C\l s 
0 

·.-I 
.a 
.!4 
C) 

0 
+> 

C1l 

OD 
s::1 
·ri 

~ 
~ 

(stock) 

B Trends in spawning stock biomass (SSB) and recruitment. 

Recruitment year class, SSB year 

TI Short-term yield and spawning stock biomass 
(indicate biological reference points) 

0.1 0.2 - 0.) 

Average fishing mortality, F ( 
2 

_
7 

) in 1983 

!'<"\ 
cc 
Cl'\ 
r-1 

s::1 
·ri 

0 
rl 

?< 

+> 

C1l 
C1l 
C\l 
§ 
·ri 
fXl 

+> 
m 

~ 
PI 
m 

1-' 
1-' 
0"\ 



.p 
·rl 

~ 
0 
Q) 

~ 
~ 

1=1 
·rl 

rc:J~ 

.-1 
Q) 

·rl 
:>, 

~ 
Q) 

.p 

~ .s 
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B Trends in spawning stock biomass (SSB) and recruitment. 
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