
This Heport not to be guoted without prior reference to the Council
x

)

International Council for the
Exploration of the Sea

C.M.1982/Assess:ll

Blnde~rc~c":'Ilr.r;r~tt,~rtCr fischerei
I=t:?i~":~ f~~ f~';ß;:~\~,rci

•
Elng. 23.

I I

•

HEPOHT OF TEE MACKEHEL WOHKING GROUP

Copenhagen, 14 - 21 April 1982

This document is areport of a Working Group of the
International Council for the Exploration of the Sea
and does not necessarily represent the views of the
Council. Therefore, it should not be quoted without
consultation with the General Secretary •

x) General Secretary,
ICES,
Pal!llgade 2-4,
DK-1261 Copenhagen K,
Denmark.

https://doi.org/10.17895/ices.pub.19260419

funk-haas
Neuer Stempel



TABLE OF CONTENTS

1. INTRODUCTION ••••••••••••••••••••••••••••••••••••••••••• 1

1.1 Terms of Reference ••••••••••••••••••••••••••••••• 1
1.2 Participation .••.•.....•.•••..•.•.•..•.••...••••• 1

2. THE MACKEREL FISHERIES • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1

2.1 North Sea Area (Sub-area IV, Divisions IIa and lIla) 1
2.2 The Western Area (Sub-areas VI, VII and VIII) ••••• 2
2.3 Divisions IXatb •••••••••••••••••••••••••••••••••• 2
2.4 Catch Statistics ••••••••••••••••••••••••••••••••• 3

ADDITIONAL CONSERVATION MEASURES ••••••••••••••••••••••• 13
6.1 Effects of a 40 mm Minimum Mesh Size for Trawl

Gears for Maokere1 ••••••••••••••••••••••••••••••• 13
6.2 The Effects of C10sed Areas and C10sed Seasons •••• 13

6.2.1 Divisions VIIe,f •••••••••••••••••••••••••• 13
6.2.2 Division VIa •••••••••••••••••••••••••••••• 14

•

• 6.

EGG SURVEYS

3.1 The Norwegian Egg Survey in the North Sea in 1981 ••
3.2 Western Mackere1 Stock Egg Survey ••••••••••••••••

CATCH IN NUMBERS, MORTALITIES Alm STOCK SIZE •••••••••••
4.1 Catch in Numbers at Aga' ••••••••••••••••••••••••••

4.1.1 The North Sea and adjacent areas ••••••••••
4.1.2 Western area ••••••••••••••••••••••••••••••

4.2 Mean Weight at Aga •••••••••••••••••••••••••••••••

4.2.1 North Sea stock •••••••••••••••••••••••••••
4.2.2 Western stock •••••••••••••••••••••••••••••

Stock Assessments
Assessment of the North Sea stock
Assessment of the Western stock

CATCH FORECAST
Recrui tment

North Sea stock
Western stock

5.2 Prognosis ••••••••••••••••••••••••••••••••••••••••

5.2.1 North Sea stock •••••••••••••••••••••••••••
5.2.2 Western stock ~ •••••••••••••••••••••••••••••

3
3
4

4
4

4
5

7
7
7
8

8
9

10

10

10
11

11

11
12

Catoh Statistios •••••••••••••••••••••••••••••••••
The Herse Mackerel Fisher1es •••••••••••••••••••••

7. HORSE MACKEREL

7.1
7.2

. . 14

14
15

7.2.1 United Kingdom fishery in Sub-areas IV, VI
and VII ••••••••••••••••••••••••••••••••••• 15

7.2.2 Span1sh and Portuguese fisheries in Sub-
area VIII and Division IXa •••••••••••••••• 15

ctd.



Table of Contents (otd)

7.3 Bio1ogioa1 Samp1ing and Resu1ts ••••••••••••••••
7.3.1 Length compositions ••••••••••••••••••••
7.3.2 Mean weight at age and raised age/1ength

keys ••••••...•••••••...•••••.•..•••••••
7.3.3 Maturity, sex ratio and growth

parameters ••••••••••••••••.•••••••••• tI •

7.4 Egg Surveys ••••.••••••••••••.•.••••••••••••••••
7.5 Mortality Estimates ••••.• "1 •••••••••••••••••••
7.6 Mesh Se1eotivity Data •••••••••••••••••••••••••••
7.7 Yie1d per Reo~uit in ICES Divisions Vlllo and

IXa ••••••••••••••••••••••••••••••••••••••••••••
7.8 Reliability of Data Base •••••••••••••••••••••••

Page

15

15

16

16

16
17
17

17
18 •8. DEFICIENCIES IN DATA ON MACKEREL AND HORSE MACKEREL.... 18

9· SAFE BIOLOGICAL LIMITS 18

REFERENCES •••••••••••••••••••••••• l!. • • • • • • • • • • • • • • • • • • • • • • • 19

TABLES 2.1 - 7.11 21

FIGURES 2.1 - 7.5

APPENDIX A:
APPENDIX B:

App1ioation of the Norwegian

Estimation of Numbers oaught
10-15+ of North Sea Maokere1

Tagging Data

in Age Groups

50

68

•



- 1 -

REPORT OF THE MACKEREL WORKING GROUP

1. INTR ODUC TI ON

1.1 Terme of Reference

At the 69th Statutory Meeting in Woods Hole, USA, it wae deoided
(C.Res.1981/2:21:10) that the Maokerel Working Group (Chairman:
M J Gu~guen) should meet at ICES headquarters 14-21 April 1982 to:

•
(ii)

(iii)

(iv)

(v)

aseess the etats of the mackerel etocke in Sub­
areas 11, 111, IV, VI, VII, VIII and IX and
provide management options for 1983,

assess the effects of a 40 mm minimum mesh aize
for trawl gears for maokerel,

examine the relationship between Sub-area IX
mackerel and the Western area stock (Sub-areas
VI-VIII) ,

conaider the data base for doing assessments
of horse mackerel, with particular reference to
Sub-areas VII, VIII and IX,

specify deficiencies in data required for
assessments.

In addition, the Group was asked by ACFM to consider the situation
in recent years regarding the effects of areae/seasonal closures.

•

1.2 Participation

The Group met in Copenhagen with

E Anderson
E Bakken
M F Borges
D Eaton
A Eltink
A G Garces
L S Gordo
J C Gu~guen (Ch~irman)
S A Iversen
S J Lockwood
J Molloy
J Moores
S'Munch-Petersen
A Saville
P Sparre

the following participants:

USA
Norway
Portugal
United Kingdom (England & Wales)
Netherlands
Spain
Portugal
France
Norway
United Kingdom (England & Wales)
Ireland
Canada
Denmark
United Kingdom (Scotland)
Denmark

Mr K Hoydal, lCES Statietician, also attended the meeting.

2. TEE MACKEREL FISHERIES

2.1 North Sea Area (Sub-area IV. Divisions IIa and lIla)

Total landinge for the years 1912-81 by country are shown in Table 2.1
(North Sea and Skagerrak) and Tab1e 2.2 (Norwegian Sea). The 1andinge
from the North Sea and Skagerrak during 1981 apparently decreased by
about 30% compared to 1980, while the landings from the Norwegian Sea
increased by about 100%. Norway and USSR account for moet of the
landings from Division IIa, and the fishery has shown a more northern
distribution in 1981 than in previous years. The total landings
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represent an excess of about 100% on the maximum reoommended by
ACFM for 1981 (40 000 tonnes).

It must be emphasized, however, that the information on total landings
and landings by area has beoome less reliable in reoent years.
Information on 'unallooated' oatches was presented.

The landings by quarters are summarized in Table 2.3. As in previous
years, the bulk of the catch was taken in the third quarter of the year.

The Western Area (Sub-areas VI, VII end VIII)

The landings by eaoh oountry for the 10-year period 1972-81 are shown
in Tab1e 2.4. Some slight revisions have been made in the 1980 figures,
but these have not altered the total catcht The total catch for 1981
is over 616 000 tonnes, compared with 605 000 tonnes for 1980, and is the
highest reoorded oatoh for the Western"area.

The most important feature of the oatoh tab1e is the oontinued inorease •
in the amount of mackerei, which oannot be al100ated to any partiou1ar
country. Over 22% of the total recorded 1andings in 1981 are
'unal1ooated'. A oonsiderable inorease took plaoe in the oatch reoorded
by Ireland, and, to a lesser extent, by the Federal Repub1io of
Germany. The oatch reoorded by the United Kingdom (England and Wales)
decreased substantia11y, whi1e the oatch reoorded by Franoe also
deoreased. However, the oatch table must not be used as an indioation
of the total oatohes taken by some -oountries beoause of the presenoe of
'unallo~ated oatohest.

The TAC reoommended by ACFM for the Western area (Sub-area VI, VII
and VIII) for 1981 was either 333 000 tonnes or 350 000 tonnes, depending
on whether the fishery was allowed in the North Sea. Due to the
absence of any international management agreement this TAG was not
implemented.

The distribution of the catches by Sub-area and by quarter are shown
in Tab1es 2.5 and 2.3. Sinoe 1979, the proportion of the total oatoh
taken in Sub-area VI has increased eaoh year, and in 1981 it oon­
stituted over 55%. The increased oatohes in this area have been taken
main1y in the third and fourth quarters. The peroentage of the total
oatoh taken in Sub-area VII amounted in 1981 to 42%. This oatoh was
again taken mainly in the first and fourth quarters (i.e~, in the
Cornwal1 fishery), although the peroentage of the total oatoh taken
in this fishery decreased in 1981. These changes, evident in the
distribution of the fishery in 1981, are broad1y in agreement with
those suggested by the previous Working Group to improve the
exploitation pattern.

Divisions IXa, b

In the Working Group report for 1981 (Anon., 1981) it was exp1ained
that speoies separation between Scomber scombrus and Scomber japonicus
is not always made in oommercial catoh statistios in Portugal and Spain.
During 1981, the reported catch of Atlantic maokerel in Portugal was
found to be underestimated by 43%. It was assumed that this was true
throughout the period 1972-81, and the Portuguese catch figures were
correoted on this assumption. These revised figures are given, with
the catches by other nations, in Tab1e 2.6.

In 1981 the total international oatch in this area reached 9 600 tonnes,
the highest figure ever reoorded and more than twioe the oatch in 1980.
This increase occurred despite neither Portugal nor Spain are pursuing
a direoted fishery. -

The data, which are ourrently available for comparing the maokerel in
Division IXa and those of the Western stock, are limited. Gordo et ~(1982)
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have summarized the length, weight and growth from the Portuguese fishery,
but these data alone are insufficient to make stock separation (cf.
YAstner, 19771 Corten and van de Kamp, 1978; Anon., 1981).

There appeare to be a clear difference in the maturation rate of
mackerel off the Portuguese coast compared to those in the Celtic Sea.
Off Portugal, 50% maturity occurs at a mean length of 24 cm, while in the
Celtic Sea the fieh are 28 cm before 50% reach first maturity (see
Figure 2.1).

From plankton and fishing surveys, carried out in recent years, it is
known that there is a significant mackerel spawning in the Bay of
Biscay, and O-group mackerel (probably from the main Biscay spawning
area) recruit to the north coast of Spain. Whether or not there is also
recruitment of these fieh to the west coast of the Iberian Peninsula
is not known. If they do, the mackerel in Division IXa, or at least
part of them, are of .the Western stock. If there is aseparate spawning
and an assooiated O-group recruitment along this coast, the stock may
be a separate management unit. As a first step towards clarifying
this situation, additional information on spawning, recruitment, and
migration should be colleoted.

The continued omission of the mackerel catchee in Divisi9n IXa from the
Western stock assessment should not be interpreted as an implicit
acceptance of a separate stock. The Working Group reserves its position
but has continued the Western assessment on the basis followed in
earlier years.

Catch Statistics

The previous Working Group (Anon., 1981) drew attention to the under­
reporting of catches by a number of countries. This shortcoming
undermines the basis of the stock assessment and as aresult may lead
to an overestimate of the stock biomass and hence the TAC. The
situation for the Western stock area in 1981 has undoubtedly deteriorated
further. Even allowing for 'unallocated l catches, the total reported
catch of 616 000 tonnes may be considerably underestimated. As a result,
the Working Group would again recommend that any stock.estimate should
be treated with extreme caution. Every measure ehould be taken to ensure
the collection of accurate catch figures.

EGG SURVEYS

The NorweRian Egg Surveys in the North Sea in 1981

Four Norwegian surveys were carried out in the North'Sea during the
period 10 June - 27 July to estimate the mackerel egg production in 1981 •
The methode used for the egg sampling and estimating production were the
same as those applied in 1981 (Iversen, 1981).

The atze of the spawning area was about 20% 1ess in 1981 than in 1980.
The egg production curve based on the four surveys is shown in Figure 3.
The total egg production in the North Sea was estimated to be
44 x 1012 eggs. The shape of the spawning curve is uncertain during
the beginning of the season due to lack of data. The shape of the curve
prior to the first survey would inf1uence the egg production estimate.
Daily plankton samples from stand-by vessels in the oi1 fie1ds,
IEkofisk i (56°34'N, 03°08 IE) and 'Cod l (57°04'N, 02°26 lE), demonstrate
that spawning started during the last week of May, and that the intensity
of spawning was rather low during the first 2-3 weeks. Therefore, the
suggested shape of the production curve prior to the first survey
(Figure 3) may overestimate rather than underestimate the egg production.
However, lCod' and 'Ekofisk l are situated on the Western border of the
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spawning area, and the spawning intensity as observed here may,
therefore, not be representative for the total spawning area.

The estimated egg production in the North Sea in 1981 was about 30%
lower than the estimated production in 1980, indicating a similar
reduction in spawning stock biomass.

3.2 Western Ma.ckerel Stock Bgg Survey

During 1981, plankton survey work was limited to a single survey of
the area west of Ireland by the Federal Republic of Germany in
April-May, and a survey of the Celtic Sea in May by England.

A tull plankton survey to estimate the Western mackerel stock is
being planned for 1983. This survey will be essential, as the 1980
results will be of limited value due to the convergence in the cohort
analysis.

CATCH IN NUMBERS. MORTALITIBS AND STOCK SIZE •4.1 Catch in Numbers at Age

4.1.1 The North Sea and adjacent areas

Landings from the central and southern North Sea (Divisions IVb and c)
amounted to about 30 000 tonnes, of which about half were covered by
data on age composition from Norway, Netherlands and Scotland. Data from
the Norwegian purse-seine fishery in the third quarter were applied
to Danish landings of that quarter. The Dutch data were mainly from
the fishery by trawl covering the second, third and fourth quarters.
These data were used for Danish landings except in the third quarter,
and for the English and French landings. No information was available
on the mackerel fishery by the Federal Republic of Germany, Sweden
and Belgium, and the overall age distribution in the third quarter
was applied to the landings of these countries.

In the northern North Sea (Division IVa) about.65% of the catch was
taken by Norway by gill nets and purse seines. Age compositions were.
available for these fisheries and also from Scotland and the Netherlands.
The Norwegian data relating to the offshore fishery were used for
landings by France and England. A minor Swedish catch was added to
the accumulated annual catch in number by age.

Landings from the Skagerrak and Kattegat (Division lIla) amounted to
about 6 400 tonnes, of which 65% was taken by Norway. A combined
age distribution of Norwegian catches by gill net and purse seine
in the third quarter was used for landings by Denmark and Sweden.

In the Norwegian Sea (Division IIa) about 15% of the catch was taken •
by Norwegian purse seiners in July-August. Age oomposition of these
catches were available.

Length and age distribution data from the USSR catches were available.
The length distribution of these catches were the same as for the
Norwegian catches. However, there were differences in the age distri­
butions. Due to a greater data basis, the Norwegian age distributions
wers applisd also to the USSR catches.

Since there was no information on gear, time or area of fishing by
Denmark, Uni ted Kingdom (England), or the German Democratic Republic,
the combined Norwegian data were applied.

Table 4.1 shows the catch in numbers by aga for the North Sea and the
Skagerrak (Divisions IVa, lIla, lVb and cl.
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In 1981, no catch of O-group mackere1 was recorded. l-group mackere1
(1980 year c1ass) occurred in catches taken in the southern North Sea
(Division IVc) in the autumn. About 400 tonnes of young mackere1,
main1y l-group, were fished in the Norwegian fjords during summer and
autumn. The total catch of l-group mackere1 was found to be
3.9 x 106 individua1s. This is somewhat higher than in the previous
5 years.

No discarding of mackerel is known to take place in the North Sea stock
catches.

North Sea stock

In previous years, catches in the northern North Sea, the Norwegian
Sea and to the West of Scot1and have been split between the North Sea
stook and the Western stock on the basis of proportions calculated
from tag returns. At present, the number of tags returned are
insufficient for quantitative evaluations. However, the returns from
known positions of catches in 1981 support the concept of stock inter­
mixing, which has been used for previous assessments. It seems
reasonab1e to follow·the system adopted ear1ier, and this requires the
catches taken in Divisions IVa, IIa and VIa to be sp1it between.stocks.
On the basis of information on migration, age compositions and fishing
areas, the Working Group decided to sp1it the oatches as fo11owsI

~!Y!~!2~_!!~

Ca1cu1ations of stock mixing in Division IIa from a very 1imited number
of tag returns were presented in a working dooument to ACFM at its
meeting in November 1981, and to the Mackerel Working Group at the
present meeting. The resu1ts showed a very low proportion (6-25%) of
mackerel from the North Sea stock.

The proportion app1ied to catches in this area in 1980, as estimated
from observed ohanges in tag densities, corresponded to an overall
proportion of about 40% North Sea stock.

In view of the uncertainties associated with the tag results due to
the low number of returns, the Working Group decided to apply the same
stock proportions as in the preceding year, i.e., those used for catches
in 1980 in DivisionsIIa and IVa (Appendix A.).

~!Y!~!2~~_!Y~~~~2_~~~_!!!~

As in previous years, it was assumed that part of the catch in Division
IVa oame from the Western stock. This is also indicated by tag returns
in 1981. The stock proportions app1ied to catch in Division IIa were
also used for Division IVa. Catches taken in Divisions IVb,c and lIla
were accounted as 100% North Sea stock.

~!Y!~!2~_Y!~

The catch in number from the North Sea stock in Division VIa is
described in Seotion 4.1.2.

4.1.2 Western area

~!Y!~!2~_Y!~

In Division VIa catohes taken by Franoe, the Federal Republic of Germany,
Ireland, Netherlands, Norway,· and Scotland were covered by national age
sampling, and those of Denmark were oonverted to numbers per age group
from one samp1e derived from Danish samp1ing and additional ones taken
from Danish landings in Scottish ports.
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Faroese catches, for which no samples were available, were converted to
numbers per age by using Norwegian data from the same time period as
the two fleets fished in the same area using the same gear. English
catches were similarly converted using Scottish data from the same
quarters as those in which the English catches had been taken.

In previous reports it has been pointed out that catches taken in
the first and fourth·quarter in the northern part of Division VIa
contain a high proportion of fish belonging to the North Sea stock.
In 1981 (Anon., 1981) the Working Group used a method, based on tag
returns, proposed by Walsh (1977), for estimating this proportion,
and as a result allocated only 25% of the catch in numbers from the
winter fisheries to the North Sea stock.

This year the Working Group felt that the matter should be re-examined,
as the technique for estimating the proportion using tagging data
could lead to erroneous results, a) because of the low numbers of
tag returns on which it was based, b) because it was based only on
the returns in the winter of 1978/79, and 0) beoause it assumes that
the maokerel tagged in a very small area of the total distribution Of.
the Western stook are uniformly distributed throughout the entire
stock.

Additional data were available on this subjeot at the 1982 meeting
from the work on differences in parasite infestation rates in the two
stooks (McKenzie, 1981), and sampling of oatches from this fishery
in the winter of 1981/82. This sampling would suggest that in that
period the catches from the relevant area were very predominantly
North Sea stock. The age distributions of catches taken from this
fishery in 1981/82 were also compared with age distributions of
drift-net oatches taken in the spawning area of the North Sea stock
in June, and with those from the Dutch fishery on the Western stock
spawning grounds in April-July (Eltink, 1982). The results are
given in Table 4.2. These data would strongly suggest that the
stock co~position in this winter fishery in 1981 was heavily
dominated by the North Sea stock.

On these grounds it was decided that all of the catches taken in the
fisheries in the Butt of Lewis - North Rona area in the first and
last quarter of 1981 should be allocated to the North Sea stock. In
the light of the dubiety about the technique used last year to make
this allocation, it was deoided to revise the stock allocation made
in relation to the 1980 data, on the same basis.

@~~:~!~~!_Y!!_~~~_Y!!!

Numbers at age data for Divisions VIIa,b and c were provided by
Ireland, Netherlands and France (first and second quarters only).
Uni ted Kingdom and French (third and fourth quarters) catches were
raised to numbers at age by the Irish age distributions.. e
In Divisions VIId-k all fishing nations provided sampling data except
Denmark, whose oatches were raised by English data for the first.
quarter, and the Federal Republic of Germany, whose catches were
raised to numbers at age by Dutch sampling data.
As in previous years, the Spanish catches in Sub-area VIII were distri­
buted to age groups by the French age distributions.

The numbers given in Table 4.4 include reported, unallocated landings,
and also estimates for disoards where these are signifioant (Anon.,1980).

@~~:~!~~_!!

The total catohes in numbers at age in Sub-area IX were estimated from
Portuguese sampling data (Table 4.5).
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4.2 Mean Weight at Age

4.2.1 North Sea stock

In the VPA runs this year, the 10+ group was split in 10, 11, 12, 13,
14 and older than 14 years mackerel (see Section 4.3.1). Weight at
age data tor these age groups were available tor the last 2 years,
trom Norwegian observations.

Mean weight for age groups 8-15+ for the first three quarters
was plotted and smoothed weight at age curves were fit ted by eye.
The weights(g) at age as obtained from the three curves are listed
in the text table below. The weights for the first 7 age groups in
the first and third quarters are the same as those applied previouslYl

•
Age

1
2
3
4
5
6
7
8
9

10
11
12
13
14
~5

1st quarter
(wt. in stock)

123
234
325
338
350
346
468
472
505
535
560
585
605
615
650

2nd quarter
(wt. in spawn.
stock)

180
275
330
415
460
495
525
550
565
590
610
630
645
650
675

3rd quarter
(wt. in catch)

245
329
363
392
438
455
520
580
585
610
635
655
670
675
685

Western stock

Recsnt changes, which have taken place in the distribution of
commercial fisheries particularly in the last two years, are likely
to have resulted in appreciable changes in the mean weights at age
in the catches compared to those used in previous assessments.
Accordingly, it was decided that those values ought to be re-estimated.

This was done, using estimated mean weights at age for each quarter
of 1981 provided by England, Ireland and Scotland. The values
provided by these countries were weighted by the catches they took in
that quarter to provide quarterly mean weights at age. The quarterly
mean weights at age were then weighted by the total catches taken in
that quarter to estimate annual mean weights at age in the catch tor
the Western stock, The values derived in this way are given in the
text table below, together with the corresponding values used in
previous reports for comparison•.
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Mean wei~hts at a~e in the catch (~)

Age 1 2 3 4 5 6 7 8 9 ~10

New
values ~1 248 283 343 373 455 497 508 539 573

Previous
values 137 158 241 314 334 398 410 503 511 511

The new values have been used in all oatoh foreoasts for the Western
stook given in Seotion 5 of this report.

4.3 stock Assessments

4.3.1 Assessment of the North Sea stock

Due to diffioulties in deteoting the ring struoture of maokerel otoliths •
from fish older than 10 years, a 10+ group has been used in the VPA
input in previous years. However, as the 10+ group in recent years
showed up as a dominant oomponent of the total oatoh, it was decided
to attempt to split the 10+ group into the ages 10-15+. Further, from
Norwegian sampIes, estimates for these age groups were available for the
years 1980-81.

For 1981, the estimates of numbers caught in age groups 10-15+ were
based on Norwegian sampIes. For the year olasses 1960-68 the number
oaught in age groups 10-15+ were estimated as desoribed in Appendix B.
To test the method, the estimates based on Norwegian sampIes in 1980
were oompared to those in Appendix B.

Catch in number 1980 (x 10-6)

Ap Method of App.B Norwegian sampIes

10 3.5 3.5
11 19.3 19.6
12 3.8 3.2
13 1.3 2.1
14 1.6 0.9
15+ 2.2 0.7

Total 31.7 30.0

Beoause the Norwegian sampIes in 1980 were oonsidered not to be fu11y
representative for the entire oatch, it was deoided to use the estimates
based on the Appendix B method. Catoh at age data are shown in Tab1e 4.3.
From Norwegian egg surveys, a spawning stook biomass reduotion of about 30%
from 1980 to 1981 was estimated.

Input Fs for 1981 were chosen so that a spawning stook biomass reduotion
of about 30% from 1980 to 1981 was produced. The fishing pattern was
the same as that used in last year's assessment, except for the.1 6
group, which was given a value to produoe a stook number of 93 x 10
1 grOUP in 1981 (see Seotion 5.1).

To produce an SSB reduotion of 25~ from 1980 to 1981, a 50% inorease
in F in 1981 compared to 1980 was required. Taking the various souroes
of errors and bias involved in the SSB estimation from egg surveys into
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consideration, the 25% reduction in SSB was believed to be a reasonable
approximation to the findings of the 1980 and 1981 Norwegian egg
surveys. Spawning stock biomass in 1980 was estimated to be 495 000
tonnes and 313 000 tennes in 1991, the 10west on record.

Further, the input F for 1981 was calibrated to produce an average F
(for ages 3-14 weighted by stock numbers) for 1919 of 0.12, the
estimate of F based on Norwegian tagging experiments (cf. Appendix A).
F for the oldest age group was given the value of 0.22 for all years,
and M = 0.15 was used for all age groups.

VPA results are shown in Table 4.6 and in Figure 4.1.a,b,o.

Assessment of the Western stook

The building-up of the age struoture in the catch in 1981 has been fully
explained in Seotion 4.1.2. For 1980, an adjustment of the catch at age
data was made to take aocount of the new split of the catoh made in
Division VIa between the North Sea and the Western stocks. This resulted
in an overall decrease of about 2.5% for 2 year olds and older.

Several approaches for estimating the input F in 1981were examined. The
first was an attempt to prediot F in 1981 for individual age groups
(4-10) based on linear regression for individual year classes between
fishing effort and F from a previous VPA (Anon., 1981). A fishing
effort series applicable to the total catch from the Western stock was
generated for 1913-81, based on the cpue from the English winter handline
fishery at Cornwall (Table 4.1) (Dawson, 1919). For each age group
ful1y recruited to the fishery, the total effort estimate for that
partioular year was oonsidered to apply. For each age group partially
recruited to the fishery, only that fraction of the effort estimate for
the year in question proportional to the partial recruitment coefficient

-(i.e., ratio between F at age to weighted mean F for agas 100% reoruited)
was considered to apply. The Cornish opue values exhibited a 10%
deorease from 1913 to 1982, with the downward trend bei.~oontinuous

exoept for an inorease in 1980-81, which was suooeeded by the low
series in 1982. Assuming the 1981 cpue value not to be indicative of
stock abundance due to the apparent changes, which have occurred during
the last several years in the migration of large fish towards the Cornish
Peninsula in December-January, a corrected opue value for 1981 con­
sistent with the downward trend observed in the other years was employed
to produce an effort value for 1981 for the purpose of predicting F in
1981 for the various year classes. (The 'correoted' value was estimated
by fitting an exponential curve to the time series, less the 1981
data.) Values of R2 = 0.8 - 1.0 were derived for the various linear
regressions. These estimates of F and the resulting stock estimate are
eummarized in Table 4.8.

A second approach for estimating F in 1981 was to calculate values of
Z at each age as the difference in the loge of the catch in numbers .
(total stock) of adjacent age groups in 1980 and 1981 and then subtract
M (0.15) from each estimate. These estimates are also given in
Table 4.8.

An additional estimate of F of 0.48 for ages 2 and older (Table 4.8) in
1981 was derived from the difference in loge of the catch in numbers at
ages 2-8 in 1980 and ages 3-9 in 1981. With 0.48 as an input F in 1981,
a 1980 spawning stock at 1 June of 3 100 x 106 was estimated from VPA.
Although a confidence interval was not calculated 60r the 1980 egg
survey estimate of spawning stock size (6 200 x 10 fish), some, and
possibly all, of the above estimates ranging between 3 700 x 100 and
4 900 x 106 fish (Table 4.8) are within the probable confidence interval.

In view of the apparent shift in the major overwintering ground from
around the Cornish Peninsula to the west of Ireland and the unoertainty
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•CATCH FORECAST

Recruitment

North Sea stock
In the previous re port of the Working Group (Anon., 1981), it
was pointed out that observations on catch of O-group mackerel in
1980 might indicate that the 1980 year class was stronger than the
preceding ones.

An analysis of data on landings of young mackerel from fjord areas
of southern Norway seems to give some support to the previous
assumptions of the 1980 year class being relatively strong in that
area.

concerning the resultant effect on the Cornish fishery catch rates and
age composition in 1981"most members of the Working Group were unwilling
to accept the above approaches as abasie for estimating F in 1981.

Finally,the Working Group followed the same procedure as in previous
years, and trial runs of VPA were made .to match the 1980 value gf the
spawning stock at the date of peak spawning (1 June)z6 200 x 10 fish.
In the absence of any new information, no change has been made in the
maturity ogive used in 1981 (Anon., 1981). The possibility of the
selection pattern for 2 year old fish and older being dome-shaped was
discussed by the Group, but due to the importance of the confidence
limits, which exist on the yearly values, there is no strong evidence
that this is the ease, and a fall recruitment was finally adopted for
2 year olds and older. A partial recruitment of 0.05 and 0.5 of the
fully recruited was assumed for G-and l-group fish, respectively. An
adjustment of the input values of F for 9 and 10+ group fish in 1981
was made to obtain a stock atze for 9 and 8 year old fish in 1980
compatible with the level of the 10+ group calculated for 1981.

The mean value of F of 0.235 for fully recruited age groups in 1981,
which is needed to match the 1980 spawning stock calculated from the
egg surveys, is about 20% lower than in 1980 but does not conflict
with what is known of the fishery. Fleets, which explolt the West
of the Eritish Isles (Divisions Vllb,o, VIa) are catching larger and
heavier fish, which results In an increased yield with a lower number
of fish caught. The mortality on 1- and 3-year old fish remained con­
stant in 1979 and 1980, but the mortality on 2-year olds increased by
72% in 1980. The mortality on fully recruited age groups in 1980
(Figure 4.2.b) was the highest on record since 1975 and far above the
level of 0.15, which was recommended for the Western stock. A full
set of F values is given in Table 4.9.

Concerning recruitment, the 1979' year class, although being 25% above
the long-term averages, does not appear as an outstanding one, as was
previously assumed. The 1980 year class may be below the average,
and this, together with the considerable weakness of the 1977 year
clsss, gives some concern for the stock, if the exploitation continues
at its level of the last 3 years (see Figure 4.2a and c).

The age structure of the stock for the period 1975-81 is given in
Table 4.9. The stock biomass has decreased rather steadily by about 9%
each year since 1977 and is reduced to 50% of its 1974 level, as was
forecast by the Working Group in 1981 (Anon., 1981). According to
what was previously said about the probable underestimation of catches
and the absolute reliance on the 1980 egg survey for estimating
terminal F, the actual drop in the stock may weIl be considerably
greater.
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The data are presented in the text table below, giving landings of
young mackerel of a commercial size group classified as 5-12 mackerel
per kg. This includes both the 0- and l-group, but a major part of
the catch is taken during the period June-August before the O-group
appears. Hence, the 1andings ean be assumed to be dominated by the
l-group. The 1andings are given for the total coasta1 area (T) north
of 62°N and for a coasta1 stretch in the western part of the Skagerrak
(A), where on average about 40% of the total is taken.

Landings (tonnes)

Year Area A Total T

1968 45 514
1969 54 184
1970 798 1 531
1971 5 149• 1972 277 285
1973 10 58
1974 1 65
1975 190 436
1976 + 273

-1977 + 1
1978 0 +
1979 0 0
1980 6 21
1981 123 411

The data indicate that stronger year c1asses are noticed in this fishery,
e.g., the 1969, 1971, and 1974 year e1asses. A ranking of year elass
strength by these data relate wel1 with the ranks observed by the
number as 3-year old mackere1 in the stock determined by the VPA
(Table 4.6). On this basis, the number of reeruits from the 1980
year e1ass as 1-year olds was assumed to be somewhat higher than the
reeruits from previous year classes.

Based og this indieation, the size of the 1980 year class was set at
93 x 10 fish, which is the geometrie mean of the number of recruits
(1 year old) for the period 1976-80, a~ given by the VPA. Subsequent
year elass strength was set at 20 x 106 , the lowest level on reeord.

Western stock

The estimated,recruitment of l-year old mackerel to the Western stock
is shown with estimated spawning stock biomass in Figure 5.1. It
appears that despite the 40~ reduction in spawning stock biomass over
the period 1975-80, the recruitment has not yet been adversely affected.

~~ile direet recruitment indices are not currently available, eomparisons
between research vessel cruises in the Ce1tie Sea area in December
1979 and 1981 suggest that the 1981 year class vill not be as strong
as the 1979 year elass.

Prognosis

North Sea stock

Table 5.2 shows aseries of stock and eatch predictions made on the
basis of estimated stock size at 1 January 1982, assumed exploitation
pattern, weight at age and maturity as given in Table 5.1.
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All predictions were made on the assumption that the catch of mackerel
from the North Sea stock in 1982 will amount to 105 000 tonnes. This
quantity was estimated by the Working Group members on the basis of
national catches in 1981, reported catches in the first months of
1982, and information on fisheries management for 1982.

The prognoses were calculated assuming a continued low level of recruit­
ment ~s I 6ear olds) in 1982, 198~ and 1984. The recruitment was set
at 20 x 10 recruits equal to the lowest recruitment estimated by the
VPA (1977 year class in 1978). This low recruitment was felt to be
indicative of the poor recruitment in recent years.

As seen from Table 5.2, six forecasts are given under different
management options.

A continued fishery giving catches of about 105 000 tonnes as
estimated for 1981 and ass~ed also for 1982 will result in a
collapse of the stock in 1984 (catch being higher than stock size).
If the fishery continues at the rate of exploitation corresponding
to the estimated catch in 1982 (F = 0.46), the spawning stock biomass
is predicted to decline to about 100 000 tonnes in 1984.

By reducing the fishing mortality in 198~ to O.~O as estimated for
1981, the spawning stock biomass in 1984 will become 17% higher
than that obtained if F is kept at 0.46. •

In Section 4.1.2 an outline is given of the fishery on mackerel of
the North Sea stock in the northern part of Division VIa in winter.
A possible management option is to close the fishery to preserve the
stock. For this reason, a prediction of the likely effeot of such a
closure was made. The reduction in fishing mortality resulting from
a closure was estimated on the basis of the catch in number in 1981
in Division VIa (Table 4.~) as part of the total oatoh of the North
Sea stook. The proportion, 8~.2/190.~, was applied to the F of 0.46
in 1982, giving Fs of about 0.2 for 198~ and 1984. This allows a
oomparison to be made between the management options marked "VIa
closure" and "F8~ = F82 , F84 = F82" in Table 5.2.

A reduotion of the fishing mortality in 198~ and 1984 to half that
of 1981 results in an F of 0.15 corresponding approximately to FO.I'
Even at this low F, the spawning stook is reduoed to 1~0 000 tonnes
in 1984, a reduction to nearly half the level of 1982.

Even without any fishery in 198~ and 1984, the stock will continue
to deoline if reoruitment remains at the ass~ed low level. The
predioted spawning stock biomass in 1984 is about 150 000 tonnes.

In Figure 5.2 is shown predicted oatch and spawning stock size at
various Fs in 198~. .

The only oonolusion, whioh can be safely drawn from these results,
assuming low reoruitment, is that fishery on the North Sea stook
must be olosed at the earliest possible opportunity (see also
Seotion 9).
Western stock
As in previous years, the Working Group assumed no management in 1982
and made their best estimate of the total catch with continued "free
fishing". They estimated that the oatoh in 1982 may reaoh 150 000
tonnes.
A total of 18 stock/oatoh foreoasts were made (Table 5.4a,b),
9 assuming average reoruitment, and 9 assuming a low level of
reoruitment, and using the input data presented in Table 5.~. The
same 9 management options were run in each oase. These ranged from
the assumption that the ourrent absenoe of effeotive international

•

•
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control measures would continue through to 1985 ('free fishingl)
to the overoptimistic view that the fishery will be controlled at
F = 0.15 from 1983 onwards. An F = 0.15 was recommended in previous
reports and is approximately FO.l'
The effects of all these options are shown in Figure 5.3.

With low recruitment and free fishing during 1982-83, the spawning
stock biomass will be reduced to no more than 0.7 million tonnes in
1984. If fishing during 1982 is notmore intense than during 1981
(F = 0.24), and recruitment is average, then the stock may be close
to 1.2 million tonnes.

Whichever fishing mortality is realized in the next 2-3 years, it
must be fUlly appreciated that the stock will fall to considerably
less than half the highest spawning stock estimate in the past
decade. It is already 35% below the 10-year average stock level.
There has been a continued decline since the mid-1970s, and un1ess
positive management and conservation measures (see Section 6) are
introduced and enforced, as a matter of urgency, this stock could well
collapse within a.very few years. .

ADDITIONAL CONSERVATION MEASURES

Effects of a 40 mm Minimum Mesh Size for Trawl Gears for Mackerel

In 1981 the Mackerel Working Group was asked to assess the effects
of a 40 mm cod end mesh size on mackerel trawl fisheries (Anon., 1981).
During December 1981, mesh selectivity experiments were carried out
off Cornwall by the Dutch research vessel "Tridens", using a pelagic
trawl fitted with a trouser cod end.

A total of 14 hauls, which caught mackerel, were made with 40 mm and
70 mm mesh cod ends, and a further two hauls included mackerel where
50 ~ were compared to 40 mm. Of these 16 hauls, 13 caught over
200 kg of mackerel (plus other species) and there was very little
selectivity. Two hauls made with catches equivalent to 5 t/h (which
are very poor catch rates by commercial standards) show no signs of
selectivity. Only one haul, with a catch rate equivalent to
0.11 t/h was valid for calculating the selectivity factor, which was
estimated to be 5.3.

The 50% retention length for the 40 mm cod end will be 21 cm, assuming
full selection. These experiments show, however, that with catch
rates, which would be of interest in the commercial fishery, there is
no solution. This supports previous conclusions made by the Working
Group (Anon., 1981) that controlling minimum mesh sizes has no
conservation value in the commercial mackerel fisheries. This infers
that using a minimum mesh size of 80 mm in the mackerel fishery
would also have no conservation value.

The Effects of Closed Areas and Closed Seasons

Divisions VIIe,f

The "Mackerel box" around the Cornish Peninsula, which was recommended
by ACFM, is between 5° and 7°W and 49°30' to 500 30 lN. The eastern
boundary of this area (5°W) is 3° further west than was originally
reoommended by this Working Group (Anon., 1979).
In Figure 6.1, the percentage frequenoies of maokere1 'less than 30 cm
total length in the commercial fisheries (Dutch, English and Irish)
are shown by statistica1 rectangles, by quarters October-December 1980
to January-March 1982. These distributions show quite clearly that
the eastern boundary of the restricted area shou1d be moved to 2°W.
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Mackerel catches north of 49°30 l N and between 2° and 5°W contain
immature ( < 30 cm) mackerel just as often as they do between
5° and 1°W. The data available for the fourth quarter of 1981 ausgeBt
that a further northward extension of the restricted area should be con­
sidered. Consideration should also be given tO the prohibition of
fishing for mackerel between 49°30 l N and 52°N and from 2°W to 9°W
(shaded area in Figures 6.1 and 6.2).

On the basis of the selectivity data presented by the Netherlands.
the Working Group wishes to reiterate its original recommendation
that there should be no fishing for mackerel with non-selective gears
permitted within the restricted area during the closed season.
Indeed. on the basis of the frequency of mackerel less than 30 cm
during December-January 1980/81 and 1981/82 (Figure 6.2). serious con­
sideration should be given to closing the area around Cornwal1
permanently to purse-seining and trawling for mackerel. Sueh a closure
would be in line with earlier recommendations for improving the
exploitation pattern on the Western'stock (Anon•• 19801 Loekwood
and Shepherd. 1980). ....

Division VIa

In the ACFM report for 1979 it was recommended that the fishery for
mackerel in Division VIa should be prohibited from 1 November to
1 April in that part of the Division north of 56°N. This reeommen­
dation was based on evidenee that the catches taken in that part
of Division VIa in winter were composed predominantly of mackerel
belonging to the North Sea stock and they were in poor condition at
that time. In the light of the depleted state of the North Sea stock.
it was considered an ineffieient use of the resouree to take a con­
siderable proportion of the limited catehes whieh could,be taken from
the stock under these conditions. This recommendation has never
been acted upon by the management bodies.

The desirability of enforcing this recommendation has. however.
increased in subsequent yearsl partly because the North Sea mackerel
stock has continued to decline to progressively lower levels.
and partly because the proportion of the total catch in numbers of
this stock taken in the northern part of Division VIa in this winter
fishery has progressively increased. This proportion was 29% in 1980
and 44% in 1981. The Maekerel Working Group would accordingly suggest
that this recommendation should be repeated by ACFM. with a modification
only of the southern boundary of the area proposed for elosure. A
closure of the whole of the area north of 56°N would seem unduly
restrietive in view of the fact that the winter fishery in question
does not extend so far south. The Mackerel Working Group would
suggest that the southern boundary of the closed area should be set ~

at 58°N. ~

The likely effects of this on spawning stock biomass and yields in
1983 and 1984. on the assumption it is introduced by 1 January 1983.
are shown in Table 5.2.

7. HORSE MACKEREL
1.1 Catch Statistics

Doubts exist coneerning reporting of horse maekerel catehes from all
Sub-areas. and it is hoped that accuraey of reporting will be
improved in subsequent years.
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Horee mackerel - Sub-areas IV, VI, VII, VIII and Division IXa

International catch data (Table 7.1).

Sub-area IV. The total catch has declined dramatically since the
cessätIön-öf fishing in the area by the USSR and Norway in the mid-1970s.
The present catch levels of about ~ 000 tonnes represent by-catch in
other fisheries.

Sub-area VI (Table 7.2). There has been an increaee in the area since
the-mId=Y970s from about 4 000 tonnes per annum to the present level
of 10 000 tonnes in 1981.

Sub-area VII (Table 7.~). There is a difficulty in assessing trends
becäuse-ör-misreporting of catches in recent years, which were taken
in the Sub-area VII fishery.

Sub-area VIII (Table 7.4). Catches appear to have stabilized around
40-ÖÖÖ-tönnes following the decline from a peak of 1~0 000 tonnes
in 1976, after which time the USSR ceased fishing in EEC waters. .

Division IXa (Table 7,4). Landings reached a peak of 67 000 tonnes
In-Y977-(whIch included 15 000 tonnes taken by the USSR), since
when there has been a decline to the present level of 40 000 tonnes.
Catch data from Spain and Portugal have been revised since the 1981
meeting of the Working Group.

The Horse Mackerel Fisheries

United Kingdom fishery in Sub-areas IV, VI and VII

Catches from Sub-areas IV and VI remain minimall below 50 tonnes per
annum since 1971. The catch in Sub-area VII has dropped sharply from a
peak of l~ 000 tonnes in 1980 to 2 520 tonnes in 1981, of which 90%
was taken in the Start Point (Div.Vlle)winter fishery.A first attempt
at establishing a directed fishery for horse mackerel in this area
was unsuccessful, despite the presence of overwintering shoals, due
to bad weather and marketing difficulties. Indications are that
another attempt will be made to establish the fishery during the
1982-8~ winter season.

Spanish and Portuguese fisheries in Sub-area VIII and Division IXa

Spanish catches account for 9~% of the landings in Sub-area VIII and
combined Spanish/Portuguese catches for total landings in Division IXa
in 1981.

Catches by gear and catch rates were presented in 1981 (Anon., 1981).
In 1981, the combined catch from Sub-areas VIII and IX totalled
75 000 tonnes, and catch rates show a decreasing trend for all gears.
Research cruises carried out during the last three years seem to
indicate a concomittant decrease in the stock abundance index from
1980 to 1981.

Biological Sampling and Results

Length compositions

Length compositions of the catches by gear for the fisheries in
Sub-area VIII and Divisions VIIe and IXa are given in Tables 7.5-7.7.
Length distributions from groundfish survey records during
August/September 1981 in the North Sea are bi-modal at 7 cm (O-group)
and 31 cm in Divisions IVb and c. A somewhat smaller sampIe from
Division IVa had a single mode at 37 cm. The artisanal fishery in
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Divisions Vlllc and IXa shows a change from older fish (mode 36 cm)
in 1980 to younger fish (mode 17 cm) in 1981. From the 1ength
compositions for Divisions VIllc and IXa (Tab1es 7.6, 7.7) it can be
seen that there is a reduction in the catch by numbers between the
22 cm and 29 cm groups, corresponding with the 1ength at
50% maturity (23 cm, 2-3 years old). This has been a constant
feature of the catch compositions in the Portuguese/Spanish fishery
since data were first co11ected in 1976.

The winter fishery in Division Vlle was bi-modal at 21 cm and 27-28 cm
(Tab1e 7.5). Age compositions of the catch show a predominance of
2 year old fish corresponding with 1engths in the range 17-23 cm
from mean age at 1ength data.

7.3.2 Mean weip;ht at ega end reised age/length keys

Summaries of these data are presented in Tab1e 7.8. Because of
uncertainties about the re1iabi1ity of egeing techniques for
horse mackere1, it wes fe1t by the Working Group that horee mackere1
age/1ength keys presented for 1981 cou1d not be used. ~

Maturity, sex retio end growth p",-rameters

Maturity stages during the year in Division IXa are presented in
Figure 7.1. It shows an extended spawning season from January to
June, with a peak during March and April. Indications are that the
spawning is 1ater in Sub-areas VII and VIII. Fish, which are not
mature, make the 1argest part of the catch over the who1e year.

The maturity ogive (Figure 7.2) shows 50% maturity at 23 cm.
Observed sex ratio throughout the year were 111. The same resu1ts
were obtained using combined data from Sub-areas VI, VII and VIII
for 1979-81 inc1usive. Estimates of growth parameters obtained
by different countries are summarized in Tab1e 11.

7.4 Egg Surveys

Horse mackere1 eggs picked out from samp1es taken during the
Western mackere1 stock egg survey cruises in June 1977 and April,
May and Ju1y 1980, have been worked up, and an attempt made to
estimate the horse mackere1 SSB, using the same methods as app1ied
to the mackere1 egg surveys (Lockwood, Nicho1s and Dawson, 1981;
Lockwood et a1., 1981).

The fecundity estimate app1ied waS the mean fecundity estimated over all
1engths as given by Macer (1972). A 1:1 sex ratio was assumed as
indicated by avai1ab1e data. The observed mean 1ength of 32.9 cm
on the spawning grounds, giving a mean weight of 300 g, was used to
raise the spawning stock numbers to biomass in 1977. For 1980,
a mean 1ength of 32.0 was derived from all avai1ab1e data re1ating
to the spawning grounds at the time of the surveys, giving a mean
weight of 271 g, using 1981 weight at 1ength data.

The June 1977 samp1e covered the Ce1tic Sea area on1y, and by extra­
polation of the egg production curve to the beginning of March and
the end of Ju1y (the duration of the mackerel spawning), a spawning
stock biomass estimate of 1.53 x 106 tonnes was obtained. This
can be compared with the SSB estimate of 1.4 ± 0.4 x 106 tonnes
obtained from a trawling survey (Nazaroff et a1., 1978).The 1980
samp1es, covering the continenta1 shelf edge from Division Vlllc
east of 3°W to Division VIa (55°00 l N), gave an estimated SSB of
0.593 x 106 tonnes. The greatest intensity of spawning was observed
in Division Vlllb. The bulk of the observed spawning occurred south
of 49°N, and the peak of spawning was probab1y later than was
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observed for mackerel (Figure 7.3).

The results available to the Working Group from egg s~eys oan only
provide very general estimates of horse mackerel spawning stock
biomass, probably no better than an indication of the order of magnitude.
OUtstanding sampIes from the 1980 egg surveys should be processed as a
matter of priority, and the results made available to ths 1983 Working
Group meeting.

Mortality Estimates

The estimates of spawning stock biomass given in Section 7.4 would
infer that fishing mortality rates could be estimated for 1977 and
1980 from the catch data for these years. This has not been done,
because the Working Group feIt that little confidence could be placed
on the recorded catch data from the relevant Sub-areas.

Using the observed age composition of the United Kingdom fishery in
Division Vlle in 1981, and ass~ing !ull recruitment to the fishery
to occur at age 3, Z was estimated from the relative proportions of
the 3-9 and 4-10 year old fish. The estimate of Z obtained was 0.3.

Eatination of mortality on horae mackerel in Sub-area VIII and Div. IXa

A catch c~e was oonstruoted; utilizing data available from Sub-area
VIII and Division IXa oombined for 1980 and 1981 (Tables 7.9-7.10).
These data (Figure 7.4) indicated a higher exploitation rate on age
groups 1-4 than on age groups 5-8. However, due to problems assooiated
with ageing and the absence of a rationale to explain the phenomenon,
the Working Group feels that a more detailed analysis should be per­
formed to substantiate this relationship.

The data available on length composition indicate that the current
catch is composed primarily of young fish, caught mainly by trawl and
purse seine. The heavy exploitation upon this component of the stock
seriously reduces the number of fish available for recruitment to the
spawning stock.

Meah Selectivity Data

Selectivity experiments on horse mackerel have been conduoted in ICES
Divisions Vlllc and IXa (Robles et al., 1980), and more recently in
the Celtio Sea by the Netherlands (Eltink, unpubl.data). Experimental
data are given in the text table below.

Mesh size L50 Selection Lr5-L25Area (mm) (cm) factor (cm)

• Robles
et !l:.198O VIllc, IXa 61 28.90 4.74 6.3

Robles
~ !l:.1980 VlIIo, IXa 74 33.98 4.59 5.3

Eltink
1981 VIle 67 27.6 4~1 2.7

7·7 Yield per Recruit in ICES Divisions Vlllc and IXa

Yield per recruit model, considering different ages at first catch and
a range of Fs was applied. The following input parameters were used:
M = 0.2, and weight at age in the catch and in the stock given in
Table 7.9.
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The results given in Figure 7.5 suggest that there is a potential for
increase in both yield and spawning stock biomass per recruit, if the
age of first capture is raised to 4 years. This objective should be
achieved by directing effort away from areas of high juvenile abundance
and also by the immediate enforcement of the legitimate minimum mesh
size in trawl fisheries.

7.6 Reliability of Data Base

The data base is very weak for carrying out any quantitative assess­
ment other than the general conclusion that the exploitation pattern
requires drastic modifications in Divisions Vlllc and IXa.

6. DEFICIENCIES IN DATA ON MACKEREL AND HORSE MACKEREL

The reliability of national catch statistics officially reported
to ICES has been commented upon in Section 2.4.

For North Sea and Western stock mackerel, three other points need
being mentioned:

a) the stock separation in Divisions IIa, IVa and part of VIa should
be further investigated (i.e., extension of parasite studies,
external tagging programmes, meristic characters ••• );

b) estimates of F: further work should be carried out to calculate
estimates of F, which could be used in stock assessments, e.g. work
or cpue in non-directed fisheries, on research vessel surveys;

c) recruitment: at present data on recruitment on which to base the
catch forecasts are negligible. Investigations should be made
on nursery areas of mackerel to get abundance indices of incoming
year classes.

•

•

For horse mackereI, during the time available to the Working Group
it was not possible to fully investigate the data already available or
which could be prepared for stock assessments. Therefore, the Group
feIt it useful that an ad~ group should be set up to work out
the inventory of existing data and specify the points which need
improvement.

As pointed out in Section 7.3.2, problems exist in age determination
of horse mackerel and hence in the calculation of the age structure of
catchest The Working Group, therefore, recommends that a workshop
on interpretation of horse mackerelotoliths reading should be
convened.

SAFE BIOLOGICAL LIMITS

The Working Group was asked by the Chairman of ACFM to evaluate
whether predicted catchee were within "safe biological limits".

The primary consideration in this must be, whether a predicted catch
is likely to reduce the spawning stock below the level at which future
recruitment will be adversely affected or will accentuate the situation,
where potential recruitment is thought to be already affeoted by the
spawning capacity of the stock.

In previous reports of the Working Group (Anon., 1980), the data avail­
able for both ths North Sea and Western stocks wers analysed from this
viewpoint. No clear evidence of a stockjrecruitment relationship was
found for either stock. In the case of the Western stock, this lack
of evidence can perhaps be given some credence, becauss recruitment to
this stock has shown relativel~ little variation in the short period
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for which adequate data are available, despite an appreciable
decline in spawning stock biomass. Caution should be exercised,
however, in accepting any management policy, which will reduce this
spawning stock to an even lower level, because a stock-induced
decline in recruitment is unlikely to be detected for several
years after the stock has been reduced beyond the critical level.

The situation in ths North Sea stock is very different. In that
case, the longer series of data would point to this stock having been
maintained, even in periods of high stock size and low exploitation,
by very large year classes at.infrequent intervals with low recruit­
ment in intervening years (Hamre, 1980). In that situation, a very
long series of data would be necessary to demonstrate stock-induced
recruitment failure. In the case of this stock, no major year class
has recruited since that spawned in 1969, and the spawning stock
ia now only about 12% of that in the early 1960s. Under these
circumstances, although a clear relationship between stock and
recruitment cannot be demonstrated, it would seem likely that the
long period of more than ten years without the production of a
really strong year class is a result of serious stock depletion.
The primary consideration of management must, therefore, be to
rebuild the stock, as quickly as possible, to a much higher level.
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fable 2.1 Nominal c~ (tonnes) of YÄCKEREL in the North Sea, Skagerrak aJlltattegat (IV and lIla) 1972-1981

(Data for 1972-1976 as official1y reported to ICES. Data from 1977 onwards were submitted by
Working Croup members).

~
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981*

Country

Be1giuro 129 78 145 134 292 49 10 10 5 55
Denmark 2 023 7 459 3 890 9 836 27 988 21 833 18068 19 171 13 234 9 716
Faroe Is1ands 7 551 11 202 18 625 23 424 63 476 42836 33 911 28 118 14 770 -
France 6 882 636 2 254 2 749 2 607 2 529 3 452 3 620 2 238 3 212
Germany, Dem.Rep. 346 214 234 141 259 41 233 - - -
Germany, Fed.Rep. 374 563 270 276 284 - 284 211 56 1 167
leeland 687 3 079 4 689 198 302 - - - - -
Ireland - 738 -
Netherlands 4 436 2 339 3 259 2 390 2 163 2 673 1 065 1 009 853 1 714
Norway .60 141 277.304 248 314 206 871 197 351 180800 82 959 90 720 44 781 28 822
Po1and 244 561 4 520 2 313 2 020 298 - - - -
Sweden 4 748 2 960 3 579 4 789 6 448 4 012 4 501 3 935 1 666 2 020
UK (England & Wales) 32 31 61 33 89 105 142 95 76 6 520·

UK (Scotland) 395 2 943 390 578 1 199 1 590 3 704 5 272 9 514 3 133
USSR 611 17 150 8 161 9 330 1 231 2 765 488 162 - -
Unallocated 500 3216

Total 188 599 326 516 298 391· 263 062 305 709 259 531 148 817 152 840 87 931 59 575

*)Prelim1nary

/lote: In contrast to the correspond1ng tables in Working Group reports for years prior to 1981, the
catches do not inc1ude catches taken 1n Sub-area IIa.

I\)...



Table 2.2 Nominal catches (tonnes) of MACKEREL in the Norwegian Sea (Division IIal 1972-1981

~ 1972 1973 1974 1975 1976 1977 1978 1979 l'1PO 19813)
Country

- -- .'-- --f--._---
Denmark2)

f--- - .. _-- 1---.- ------ .-~ .-_- -,- - 806

Faroe Islands l ) - - - - - - 283 6 270 -
France 2) - - - 7 8 - 2 - - 4

Germany, Dem.Rep. 2) - 11 - - - - I- - - 51

Germany, Fed.Rep. 2)
53- - - - - - 17 /• 2 -

Netherlands 2) - - - - 2 - - - - -
Norway 1) 88 21 573 6 818 34 662 10 516 1 400 3 867 6 887 6 618 12 220

UK (England & Wales)l) - - + + + + 1 - - 255

USSR 3 ) - - - - - - - 5 1 450 3 640

Total 88 21 573 6 829 34 669 10 526 1 400 4 206 7 072 8 340 16 976

1) Data provided by Working Group Members

2) Data reported to ICES

3) Preliminary

'"'"



Table 2.3 Landings of Mackerel (tonnes) by quarter. 1981

Fishing Quarters Not known TOTAL
Area

I II III IV

IIa - - 16 976 - - 16 976
lIla-IV 1 866 5 724 46 330 1 607 4 048 59 575
VI 24 331 9 002 95 222 213 157 - 341 712
VII 118 623 49 795 24 966 65 915 259 299
VIII 658 1 079 1 005 810 11 469 15 021
IX 855 549 864 840 6 457 9 565



Tab1e 2.4 Nominal catch (tonnes)of MACKEREL in the western area (VI, VII and VIII)

llata for 1972-1977 as officia11y reported to ICES)

~
1972 1973 1974 1975 1976 1977 1978** 1979** 1980** 1981*

Country ;ne)

Be1gium 1 3 7 17 10 1 1 3 - -
Denmark - - - - 3 698 8677 8 535 14 932 13 464
Faroe ls1ands - 635 8 659 1 760 5 539 3 978 15 076 10 609 15 234 19 799
France 35 354 41 664 37 824 25 818 33 556 35 702 34 860 31 510 23 907 14 829
Gerrnany, Dem.Rep. 214 1 733 2 885 9 693 4 509 431 - - - -
Germany, Fed.Rep. 98 559 993 1 941 391 446 28 873 21 493 21 088 29 221
leeland 74 52 - 21 10 - - - - -
Ireland 4 592 8 314 8 526 11 567 14395 23 022 27 508 24 217 40 791 92 271
Nether1ands 6 166 7 785 7 315 13263 15 007 35.766 50 815 62 396 91 081 88 117
Norway - 34 600 32 597 1 907 4 252 362 1 900 25 414 25 500 21 610
Po1ani 13 219 10 536 22 405 21 573 21 375 2 240 - 92 - 1
Spain 31 416 25 677 30 177 23 408 18 480 21 853 19 142 15 556 15 000 11 469
Sweden - - - - 38 - - - - -
L~ (England &Wales) 6 923 13 081 21 132 31 546 57 311 132 320 213 344 244 293 150 598 75 722
UK (N. Ireland ) 57 93 75 30 95 97 46 25 - -
L~ (Scotland) 1 412 5 170 8 466 16 174 28 399 52 662 103 671 103 160 108 372 109 153
USSR 71 ?40 1'<; ?I'I? 11m 4"l" "ll'l0 I'M. 262 ''''4 11'. "lO6 - - - -
Unallocated 54000 98 258 140 322

Total, lCES members 170 775 215 104 284 496 468 384 465 754 325 974 503 913 601 303 604 761 616 032

Bulgaria - 4 341 13 558 20 830 28 195 - - - - -
Rumania - - - 2 166 13 222 - - - - -
Grand Total 170 775 219 445 298 054 491 380 507 178 325 974 503 913 601 303 604 761 616 032

• Preliminary
;e;e) Working Group estimate

+ Includes ~ japonicus •

I\)
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Tab1e 2.5 Landings of MACKEREL (tonnes) by
Sub-areas in the Western area.

Sub-area
Year VI VII and VIII IX

1969 4 760 66 340 n.a.

1970 3 854 100 340 n.a.
1971 10 213 122 561 n.a.
1972 10 013 157 762 3 387

1973 52 166 167 279 3 969

1974 64 136 234 081 5 593
1975 64 849 416 538 5 634
1976 67 765 439 413 5 581
1977 74 829 259 111 7 565
1978 151 747 355 487 7 965
1979 203 301 398 002 7 462
1980 218 663 386 093 4 640
1981* 341 712 274 320 9 565

* Preliminary

'"VI



Table 2.6 Nominal catch (tonnes) of Mackerel in Sub-area IX

! I 1981X)Country 1972 1973 1974 1975 I 1976 1977 1978 1979 1980

!
Portugal 1 082 1 635 2 329 2 244 , 2 595 1 743 1 555 1 071 1 921 3 108
Spain 2 305 2 334 3 264 3 345

j
2 520 2 935 6 221 6 280 2 719 6 457,

France - - - 1 I - - - - - -
Poland - - - - - 8 - - - -
USSR - - - 44 466 2 879 189 111 - -

Total 3 387 3 969 5 593 5 634 5 581 7 565 7 965 7 462 4 640 9 565

1I!) Preliminary

•

I\)
Cl'\
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Tab1e 4.1 Catch in numbers (x 10-6) for North Sea and Skagerrakin 1981

Year c1ass IVa + IIIa IVb,c Total IV and IIIa

pre-1967 1.2 0.2 1.4

1967 1.8 0.4 2.2
1968 1.3 0.2 1.5
1969 9.5 7.3 16.8

1970 1.0 0.7 1.7
1971 3.2 2.9 6.1
1972 2.1 2.7 4.8

1973 4.0 4.3 8.3
1974 8.1 7.8 15.9
1975 5.6 9.3 14.9
1976 3.8 7.2 11.0

1977 0.5 0.6 1.1

1978 3.4 7.3 10.7

1979 1.2 4.8 6.0
1980 2.3 1.6 3.9
1981 - -

Table 4.2 Percentage age compositions of catches in the winter fisheries
in the northern part of Division VIa compared with those in the
North Sea and Western Stock spawning grounds in 1981

I I Div. VIa (north) Western
-,._- Spawning Div. IVb

I Age Geb. I Nov. Stock JuneI
1 0 0 1 0
2 1 0 15 +
3 6 1 15 2
4 0 1 1 1

5 7 2 14 5
6 8 6 16 8

7 10 6 7 17

8 7 9 10 6

9 4 5 2 4

10 8 il 8 6

11 8 3 r 5

12 32 37 36

13 2 10 13 3

14 4 6 !
4

~15 3 3 3

No. or otoliths 95 198 950 480



Tab1e 4.3 Catch in numbers (x 10-6) of the North Sea stock in Sub-area IV and Divisions IIa, lIla and VIa in 1981

Year D i v i s i o n s

Class IVa

Open Area Norwegian Coast Sum IVb + IVc lIla VIa Ila TOTAL

pre-1967 0.1 0.7 0.8 0.2 0.1 1.7 1 0.1 2.9
1967 0.2 1.0 1.2 0.4 0.2 3.5 0.2 5.5
1978 0.1 0.7 0.8 0.2 0.2 5.2 * 0.3 6.7

1979 1.0 3.8 4.8 7.3 2.6 26.01 1.5 42.2

1970 0.1 0.4 0.5 0.7 0.3 5.2 0.3 7.0

1971 0.1 1.6 1.7 2.9 0.4 5.2 0.3 10.5

1972 0.2 0.7 0.9 2.7 0.4 6.7 0.3 11.0

1973 0.5 1.5 2.0 4.2 0.6 8.2 1.0 16.0

1974 1.8 3.1 4.9 7.8 2.3 8.4 2.0 25.4

1975 1.7 2.2 3.9 9.3 0.8 6.9 1.9 22.8

1976 1.8 1.6 3.4 7.2 0.5 3.1 0.8 15.0

1977 0.1 0.2 0.3 0.6 0.2 1.0 0.2 2.3

1978 1.7 1.3 3.0 7.3 0.4 1.7 0.3 12.7

1979 0.8 + 0.8 4.8 0.4 0.4 0 6.4

1980 0.6 0 0.6 1.6 1.7 + 0 3.9

1981 0 0 0 0 0 0 0 0

*)Distributed on age groups as catch of North Sea stock in Division IIa

f\)
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Table 4.4 Catch 1n nurnbers (x 10-3) of the Western stock by year class 1n 1981.

These nurnbers 1nclude est1rnated number of f1sh d1scarded and unreported.

-------
Year Class D 1 v 1 s 1 0 n s Total

IIa+IVa VIa VIIa-c VIId-k VIIIa-c

Pre-1972 12 300 207 653 29 296 61 664 6 378 317 291

1972 2 000 17 380 2 115 7 609 1 002 31 106

1973 4 300 59 159 16 237 28 163 1 567 109 426

1974 2 400 53 108 8 041 29 639 1 090 94 278

1975 1 900 74 111 14 129 62 514 2 232 154 886

1976 - 55 560 21 976 91 159 3 270 171 965

1977 - 12 187 2 012 18 493 2 521 35 213

1978 - 30 954 14 603 176 262 6 662 228 481

1979 - 42 460 20 047 424 561 21 033 508 101

1980 - 7 596 647 210 921 46 847 266 Oll

1981 - - - 5 052 33 295 38 347

Total 22 900 560 168 130 103 1 116 037 125 894 1 955 105



Table 4.5 Catch in numbers (x 10-3) in Sub-area IX from pre-1972 to 1981

Year class Numbers Percentage

Pre-1972 74 0.21

1973 17 0.05

1974 31 0.09

1975 69 0.20

1976 85 0.24

1977 210 0.60

1978 1 219 3.45

1979 3 988 11.30

1980 13 651 38.68

1981 15 944 45.18
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Table 4.6. North Sea MACKEREL stock.
Catch in numbers vlth tlshing mortalities and stock in numhers by cohort analysis, trom VPA.
H.0.15.

Catoh ~ numbers (10-6)

1975 1976 1977 1978 1919 19~0 1981

1 11.9 2.7 1.1 0.0 2.3 2.7 3.9
2 lU.l 15.6 19 • .5 8.2 0.5 14.9 6.4
3 16.2 69.7 58.9 34.7 11.3 2.7 12.7
4 42.4 13.9 H • .5 40.8 21.2 18.0 2.3
5 27 .~ 33.8 9.8 27.9 33.3 28.3 15.0
6 193.2 19.5 26.6 6.0 14 • .5 30.7 22.8
7 25.6 118.6 31.6 14.2 4.2 19.5 25.4
8 2U.4 .51.3 125.9 16.1 9.2 9.2 16.0
9 15.8 8.0 31.2 45.7 2.U 1R.2 11.0

10 5.0 9.0 8.3 14.6 27.0 5.U 1 U. 5
11 0.5 4.0 8.8 5.5 5.2 27.6 7.0
12 0.2 U.5 4.5 5.5 2.0 5.4 42.2• 13 22.2 0.1 U.8 2.9 2.0 1.8 6.7
14 0.0 3.4 U.l 0.6 1.2 2.3 5.5

1 ~+ U.O 0.0 2.5 3.2 2.3 3.1 2.9

TOTAL 391.3 38i1.1 383.1 225.9 136.0 189.4 19U.3

FiBh1.n8' morta.llUsa (H • 0.15)

1975 1976 a77 1978 1979 198U WSl 1976-1980

1 0.U2 U.Ol 0.01 0.00 U.03 0.05 0.U5 0.02
2 0.U2 0.16 U.OI U.06 U.U3 0.23 0.15 0.11
3 0.U9 0.22 U.17 U.16 0.11 U.23 0.30 0.18
4 0.16 U.1U 0.25 U.16 U.13 0.24 U• .50 U.18
5 0.15 U.17 0.09 U.18 U.18 U.24 0.50 0.17
6 0.20 U.14 U.18 U.OI U.13 0.24 0.30 U.15
7 11.13 U.17 U.34 U.13 U.06 0.24 0.30 0.19
8 0.21 U.22 0.26 0.21 U.ll 0.11 0.50 0.21
9 11.24 U.ll 0.33 U.13 U.U5 0.33 0.30 0.19

10 0.17 0.19 0.15 U.24 0.10 0.15 0 • .50 0.17
11 0.U8 U.19 0.28 0.14 U.12 0.14 0.30 0.17
12 0.22 U.09 U.33 0.21 U.06 0.11 U.30 0.18
13 0.74 0.16 0.2U 0.34 U.14 U.OI 0.50 0.18
14 O.UO U.22 0.22 0.22 U.22 0.22 0.30 0.22

15+ O.UO 0.22 0.22 0.22 0.22 0.22 0.30 0.22

Fl 3-14>,U 0.20 0.17 0.25 U.19 U.12 0.20 0 • .50
f( 3-14 ),~ 0.18 0.17 0.23 0.16 0.12 0.21 0.30

Stock ein in numbers (10-6) at 1 January - Biomase units tennes % 10-3

1915 1976 1977 1978 1979 1980 1981 1982

1 653 368 171 19 92 60 93 ••••***.**2 459 551 314 146 17 77 49 77
3 2UO 386 406 253 118 14 53 37
4 317 157 267 295 185 91 10 34
5 214 233 125 180 216 140 62 6
6 1160 158 169 96 129 155 94 40
7 227 820 118 121 77 98 105 60
8 117 172 596 72 91 63 66 67
9 81 ~2 119 397 48 70 46 42

10 34 S5 63 74 299 39 43 29
11 7 24 39 47 50 233 29 28
12 1 6 17 25 35 38 1(5 18
13 45 1 5 11 17 28 28 111
14 0 18 1 3 7 13 25 18

15+ 0 0 14 17 13 17 12 22

TOTAL H14 3U31 2422 1751 1394 1136 888
St'AWN.. sr. 2403 2113 1937 1592 128S 999 745
Total Blom&S8 1095 1057 89' 706 571 484 '81SSll 908 88' 798 670 556 458 '58



Table 4.1 Catch per unit effort (tonnes/1 000 hook hours)
in the Cornish winter handline fishery

Winter CPUE

1972/73 5.02

1973/74 4.81

1974/75 3.33
1975/76 3.20

1976/77 2.18

1977/78 2.31

1978/79 1.51

1979/80 2.11

1980/81 <,"24)*1.52
1981/82 1.50

~ Fitted estimate

•



Table 4.8 Alternative levels of F in 1981 with
resultant spawning stock numbers in 1980 and
spawning stock biomass in 1981

Method*

1 2 3 4

Age 2 0.24 0.25 0.60 0.48
3 0.24 0.28 0.60 0.48
4 0.24 0.30 0.60 0.48
5 0.24 0.48 0.65 0.48
6 0.24 0.45 0.45 0.48
7 0.24 0.37 0.28 0.48
8 0.24 0.26 0.22 0.48
9 0.26 0.41 0.37 0.48

10+ 0.26 0.41 0.37 0.48

Spawning stock
1 June 1980 6.200 4 900 4 500 3 700
(10-6 rish)

Spawning biomass
1 June 1981 1 771 1 222 1 161 919
(10-3 tonnes)

*Method 1
Method 2
Method 3
Method 4

from VPA output
from cpue series
loge difference of adjacent age groups in 1980 and 1981
loge difference at ages 2:-8 in 1980 and ages 3-9 in 1981
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Tab1. 4.2. Western MACKEREL stock.
Catch in numbers with fiah1ng mortallties and stock in numbers 8stimated by cohort analysis,
from VPA. H - 0.15.

Catoh 1n numbora (10-6)

1975 1976 1977 1978 1979 1980 1981

0 1 34 2 10 80 20 38
1 53 279 154 31 351 485 266

2 104 185 290 564 62 460 508, 95 322 154 425 603 75 229

4 306 171 166 244 366 377 35

5 192 289 51 258 217 277 172

6 144 119 140 12 233 140 155

7 1246 280 64 1>2 87 154 94

6 0 439 89 H 154 51 109

9 0 0 159 83 71 136 31

10+ 0 0 0 211 264 193 317

Total 2141 2117 1268 2107 2486 2367 1955

Fiohing mortaliUes (H - 0.15)
1975 1976 1977 1978 1979 1980 1981

0 0.00 0.01 0.00 0.00 0.02 0.01 0.01

1 0.02 U.08 0.04 0.07 0 •.16 0.16 0.12

2 0.03 U.09 0.10 0.21 U.18 U.31 0.24, 0.09 U.13 0.U9 0.20 0.33 0.33 0.24

4 0.12 0.23 0.09 0.19 0.25 U.34 0.24

5 0.20 U. 15 0.09 0.18 0.25 0.28 0.24

6 0.11 0.17 0.09 0.17 0.24 0.24 0.24

7 0.37 0.32 0.13 0.13 0.31 0.23 0.24

6 0.00 0.20 0.15 0.15 0.18 U.28 0.24

9 0.00 0.00 0.10 0.19 0.26 0.23 0.26
10+ 0.00 O.OU 0.10 0.19 0.26 0.23 0.26

F~2_e( 0.18 0.17 0.10 0.19 0.26 0.29 0.24

F 3-6 ,11 0.22 0.18 0.10 0.18 0.27 U.29 0.24

Stoak .100 1n numbora (10-6) at 1 January. Elom&S81 thousand tonnes.

1975 1976 1977 1978 1979 1980 1981 1932

0 4748 4628 580 2919 4142 296U 34)7 ••*.*.****
I 2832 4086 3952 497 2503 3492 2529 2940
2 3351 2389 3258 3259 399 1829 25)7 1931
3 1154 27~8 1885 2536 2284 286 11 ;0 1731
4 2956 906 2101 1'80 1790 1410 177 778
5 1146 2261 622 1655 1048 1203 805 120
6 1443 809 1679 488 " 85 702 7'9 586
7 4302 11 09 586 1315 354 805 4'5 528
8 0 2553 696 445 991 224 550 321
9 0 0 1791 517 331 711 146 3He

1 U+ 0 0 0 1309 1236 1009 1488 1084

TOTAL 21931 21527 ",5U 16419 16263 14630 14173
S PAwN. sr. 11997 1089ü 10413 9957 8798 7339 6598

Total .toek biom. 1 Jun. 1-10+ 3584 3419 3535 3130 2763 2438 2242
SSB 1 Jun. 2925 2673 2780 2649 2346 1962 1771



Tab1e 5.1 Input for catch forecasts. North Sea MACKEREL (M = 0.15)

Stock Number . Reference Fishing i Weight at Weight at
Age in 1982 Pattern Age in Age in Stock Maturity Ogive

(x 10-6) (= F81 ) Catch at 1 Jan.

1 20.0 0.046 .245 .123 0
2 76.7 0.15 .329 .234 0
3 36.6 0.3 .363 .325 1
4 33.5 0.3 .392 .335 1
5 6.1 0.3 .438 .350 1
6 39.6 0.3 .455 .346 1

7 60.2 0.3 .520 .468 1
8 67.0 0.3 .580 .472 1

9 42.2 0.3 .585 .505 1
10 29.0 0.3 .610 .535 1
11 27.7 0.3 .635 .560 1
12 18.5 0.3 .655 .585 1
13 111.4 0.3 .670 .605 1
14 17.7 0.3 .675 .615 1
15+ 22.2 0.3 .685 .650 1



fable 5.2 Forecasts of stock and catch of the North Sea MACKEREL stock

~~~~~ ~~~::;e~~da~:t~~V~~ ~~n~:~l~ io:j a~~a~~~~~i~~~~~ ;; number x 10-6 '"'"

1982 1983 1984

Stock" Spawning" Recruit- 1F(3_14 Management Stock" Spawning" Recruit_ F(3_14l Management Stock" Spawning "' LStock Catch Stock Catch Stock ReCrUit-r (3-14)Biomass Biomass ment Options Biomass Biomass ment Options Biomass Biomass ! ment Catch

275 255 20 0.46 105 Maintain 169 163 20 0.90 105 as 1983 - - I 20 >20 105
catch Ilevel

275 255 20 0.46 105 F83=F82 169 163 20 0.46 65 F84=F82 102 96 20 0.46 38

275 255 20 0.46 105 F83=F81 169 163 20 0.3 45 F84=F81 118 112 20 0.3 31

275 255 20 0.46 105 VIa 169 163 20 0.2 32
VIa

130 124 20 0.2 24closure closure

!
275 255 ,20 0.46 105 F83=O·5F

81
169 163 20 0.15 24 F84=0.5F81 136 130 20 0.15 19

275 255 20 0.46 105
No

169 163 20 0 0 No
157 151 20 0 0fishery fishery

"at 1 January



•
Table 5.3 Input data used in forecasts for the Western MACKEREL Stock

Stock in Number Fishing Weight at Weight at
Age in 1982 Pattern Age in Age in Stock Maturity Ogive

(x 10-6) /1981 Catch at 1 Jan.

1 * 0.5 0.131 0.113 0.18
2 1 931 1.0 0.248 0.131 0.38
3 1 731 1.0 0.283 0.201 0.67
4 770 1.0 0.343 0.251 0.89
5 120 1.0 0.373 0.264 0.93
6 586 1.0 0.455 0.316 1.0
7 528 1.0 0.497 0.380 1.0
8 321 1.0 0.508 0.412 1.0

9 373 1.0 0.539 -0.511 1.0
10+ 1 084 1.0 0.573 0.511 1.0

*Recruitment "Average" 2 550 x 106 at 1 year eid

"Low" 1 100 x 106 at 1 year old

Proportion cf F befere spawning = 0.4



fable 5.4a Forecasts for the Western stock assuming low recruitment - basic parameters are given in Table 5.3.

Spawn1ng stock accord1ng to matur1ty og1ve. Catches and stock biomass 1n tonnes x 10-
3

•

1982 1983 1984

Stock
Spawn1ng Stock

Spawning Stock
Spawn1ng

B10mass
Stock

F(2_10l
Catch

Management Slomass Stock Catch
Management Biomass Stock Catch

1 Jan.
Biomass Options 1 Jan.

B10mass F
C2

_
lOl Options 1 Jan.

Biomass FC2_101
1 June 1 June 1 June

2 215 1500 0.33 750 Free fish1n 1 725 1 130 0.46 750 Free fish1n 1 200 685 0.75 750

F83=Fmax 1 140 0.43 710 F84=Fmax 1 235 800 .43 505

F83=F82 1 190 0.33 570 F83=F82 1 345 920 0.33 440

F83= 0.8 F8 1 255 0.19 350 F84=0.8F82 1520 1110 0.19 310

F83=FO•1 1 275 0.15 280 F84=FO•1 1 575 1 175 0.15 260

2 215 1 555 0.24 570 F83 =Fmax 1 870 1 245 0.43 770 F83=Fmax 1 325 870 0.43 540

F83=F81 1 345 0.24 470 F84=F81 1 565 1 130 0.24 390

F83=0.8F81 1370 0.19 380 F84=0.8F81 1 635 1 210 0.19 330

F83=FO•1 1 395 0.15 305 F83=FO•1 1 695 1 275 0.15 275

• •



Table 5.4b Forecasts for Western stock asswning average recruitment _ basic parameters are given in Tab1e 5.3.

Spawning stock according to mautrity ogive. Catches and stock biomass on tannes x 10-3•

: 1982 1983 1984

: Stock
Spawnlng Stock Spawning Stock Spawning
Stock Management Stock Management Stock

Biomass
F(2-10)

Catc Biomass F(2-10) Catch Biomass
F(2-10)

Catch
1 Jan. Biomass Options

1 Jan.
Biomass Options 1 Jan.

Biomass
1 June 1 June 1 June

2380 1 540 0.33 750 Free fishing 2050 1 250 0.38 750 Free fishin 1 735 980 0.46 750

F83=Fmax 1 210 0.43 830 F84=Fmax 1650 930 0.43 675

F83 =F82 1 260 0.33 665 F84=F82 1780 1060 0.33 590

F83=0.8F82 1 330 0.19 405 F84=0.8F82 1 985 1 275 0.19 /405

F83",FO•1 1 350 0.15 330 F84",FO•1 2050 1 345 0.15 335

2380 1 580 0.24 590 F83=Fmax 2180 1 315 0.43 890 F84=Fmax 1 745 1000 0.43 715

F83=F81 1 418 0.24 540 F83=F81 2025 1290 0.24 510

F83=0.8F81 1 450 0.19 440 F84=0.8F81 2105 1 375 0.19 430

F83",FO•1
1 470 0.15 350 F83",FO•1 2 175 1 450 0.15 355

'"'"



Tab1e 7.1 Landings ef HORSE MACKEREL in Sub-area IV, by country (in tennes)

!
j 1977Country 1973 1974 I 1975 1976 1978 1979 1980 1981*

I
Be1gium 69 34 23 15 14 15 9 8 34
Denmark - - - - 63 1 543 496 199 509
Faroe Is1ands 3 649 772 156 116 130 3 - 260 'I

France 225 582 140 147 325 182 221 292 397
German Dem. Rep. - - - 4 - - - - -
Germany Fed.Rep. 1 735 686 696 162 2 1 993 376 + 28
Ice1and 373 203 - - - - - - -
Ire1and - - - - - - - 1 161 'I

Nether1ands 148 576 173 82 223 106 88 101 100

Norway 16 765 20 713 2 174 4 842 450 1 037 199 119 2 250
Pe1and 260 62 - 11 6 - - - -
Spain - . - - - - - - - -
Sweden 2al 2al

+ - - i
b)

+... - -
U.K.(Eng1.&Wa1es 20 5 3 11 22 36 23 11 15
U.K. (Scotland) - 1 222 2 + 4 5 + - -
U.S.S.R. 18 743 5 894 6 566 3 278 87 - - - -

TOTAL 41 989 30 751 9 933 8 668 1 326 4 920 1 412 2 151 'I

*l Pre1iminary

a)Inc1udes lIla

bllnc1uded in lIla

•



•
Table 7.2 Landings of HORSE MACKEREL in Sub-area VI, by country (in tonnes)

Country 1973 1974 1975 1976 1977 1978 1979 1980 1981*

Belgium - - - + - - - - -
Denmark - - - - - - 443 734 341

Faroe Islands 1 681 342 2 2 - - - - -
France - - - 293 113 91 151 45 16

Ireland - - - - - 59 - - -
Germany, 101 209 263 5 - - 155 5 550 9 925Fed. Rep.

Netherlands - - 106 69 19 114 6 910 2 385 4 000

Norway 3 909 627 869 90 - - - - -
Poland 694 1 067 479 48 - - - - -
Spain 5 851 400 150 175 147 91 20 - -
U.K.

19 14 6 37 40 44 73 9 7(Engl.& Wales)

U.K. (Scotland) - 41 187 85 105 9 39 1 17

U.S.S.R. 93 780 1 210 3 390 246 - - - -

TOTAL 12 559 3 521 3 379 4 299 670 408 7 791 8 724 14 306

*Provisional

I

-P>.....



Tab1e 1.3 Landings of HORESE MACKEREL in Sub-area VII, by country (in tonnes)

Country 1913 1914 1915 1976 1977 1978 1979 1980 1981*

Be1gium 3 3 4 2 1 1 3 + -
Denmark - - - - - 2 104 4 287 5 045 3 099

France 2 768 2 4r,i) 2 443 3 800 2 448 3 564 4 407 1 983 1 585

German Dem. Rep. 8 8 - 92 45 - - - -
Germany, Fed.Rep. 1 055 825 521 3 308 2 923 5 333 2 289 414a )

Ireland - - - - 1 133 3 388 - - -
Nether1ands 1 - 41 280 2 088 10 556 25 174 23 002 40 000

Norway - 16 - - - 29 959 394 -
Po1and 2 967 4 643 1 869 2 967 640 61 - - -
Spain 16 695 12 315 10 890 17 124 483 516 676 50 -
U.K.(Eng1.&Wa1es) 226 675 438 2 014 1 343 2 918 2 686 12 933 2 541

U.K. (Scotland - - - - - - - 1 -
U••S.S.R. 107 588 95 650 101 393 150 728 20 366 - - - -
TOTAL 131 311 116 601 117 599 177 010 28 855 26 060 43 525 45 697 48 439

*Provisiona1

alAugust_December catch estimates based on information from fishing vesse1s.

I
~

""I
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Table 7.4 Landings of HORSE MACKEREL in Sub-areas VIII and IX, by country (in tonnes)

(Data for 1973 to 1980 as officially reported to ICES)

I

Country 1973 1974 1975 1976 1977 1978 1979 1980 1981**

Sub-area VIII

Denmark - - - - - - 127 - -
France 3 556 2 477 2 386 3 380 4 881 3 643 4 240 3 361 3 143
German Dem.Rep. - - - 14 - - - - -
Nether1ands - - - - - 19 - - -
Spain* 96 561 62 836 72 916 95 401 104 812 80 139 42 766 34 134 36 362
U.K.(Eng1.&Wales) - - - - - - 22 - +
U.S.S.R 1.120 925 11 436 30 763 15 213 3 - - -
TOTAL 01 237 66 238 86 738 129 558 124 906 83 804 47 155 37 445 39 405

----------------- ---------- ---------- --------- ---------- ----------- ---------- ---------- ---------- ---------
Sub-area IX

Poland - - - - 168 - - - -
Portuga1* 45 497 48 071 43 491 49 041 51 341 32 043 26 977 25 132 26 032
Spain* 1 622 2 954 1 882 3 339 981 14 787 12 880 11 679 12 120

U.S.S.R. - - 422 644 14 898 381 250 - -
TOTAL 47 119 51 025 45 795 53 024 67 388 47 211 40 107 36 811 38 152

*)Working Group estimate

**)Provisional
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I

! JAN - MAR VII. ! ocr - OEC VII. i1st and 4th quarters VII. !
!---------------------------------------1--------------------------------------- !----~~~~~~!~--------------------- !

I commercial dat .a ! h! comlIIercial data ! research! commercial data !
researc

(traw I) 1---------------------------------1!-----------------------------!
{~mI ) :---~;::~-~-u-r-s-:::~~;--~~~:~--:tl I trawl !purse sei1e! total ! total ! trawl ~urse seine! total 1

!_________ !_________-1 ________-1 _________ !_________ I _________ !_________ !---------! --------- !----______ !____________ !

! ! I ! ! I ! ! I I 1
6 I
7 !
8 I 0,01
9 0,08

10 0,6
11 0,6
12 0,03 0,5 •13 0,08
14 I 0,1
15 35,11 35,1 117,4 117,4! 0,1 152,5 ! 152, 5
16 105,311 105,3 0,06 426,3 426,3! 0,9 531,6 531,6
17 421,21 421,2 0,09 691,8 3,1 694,9! 3,5 113,0 3,1 116,1
18 421,2 ! 421,2 0,06 215,0 3,1 218,1 ! 2,7 636,2 3,1 639,3
19 596,8 ! 596,8 1 130,7 130,7! 1,0 727,5 727,5
20 421,21 421,2 1 526,3 526,3! 1,9 1 947,5 1 947,5
21 386,11 10,7 396,8 0,09 I 2 743,6 12,3 755,91 2,8 3 129,7 23,0 3 152,7
22 105,31 105,3 0,06 1 633,4 24,7 658,11 2,1 1 738,7 24,7 1 763,4
23 105,3! 105,3 0,15 1 868,2 37,0 905,21 1,2 1 973,5 37,0 2 010,5
24 245,7! 54,4 300,1 0,2 620,1 21,6 641,7! 0,4 865,8 76,0 941,8
25 386,11 188,0 574,1 0,7 61,0 I 12,3 79,31 0,3 453,1 200,3 653,4
26 351,O! 516,7 867,7 1,2 67,0 21,6 88,61 0,2 1 418,0 538,3 956,3
27 315,9! 708,3 !1 024,2 1,3 174,1 49,3 223,4! 0,3 490,0 757,6 247,6
28 351,O! 700,6 !1 051,6 1,3 79,S 64,7 144,21 0,4 430,5 765,3 195,8
29 280,8! 41~,3 I 696,1 1,0 37,6 43,2 80,81 0,3 ·318,4 458,5 776,9
30 105,3! 239,0 ! 344,3 1,0 37,6 18,5 56,11 0,4 142,9 257,5 400,4
31 I 130,8 130,8 0,3 72,1 18,5 90,6! 0,2 72,1 149,3 221,4
32 70,2 ! 39,9 110,1 0,2 53,3 6,2 59,S! 0,3 123,5 46,1 169,6
33 I 25,4 25,4 0,3 31,3 9,2 40,51 0,3 31,3 34,6 65,9
34 35,11 10,7 45,8 0,06 43,9 43,9 ! 0,2 79,0 10,7 89,7
35 ! 0,06 6,3 6,3 ! 0,09 6,3 6,3
36 I 0,09 12,5 12,5 ! 0,1 12,5 12,5
37 10,7 10,7 I 6,3 6,3\ 0,1 6,3 10,7 17,0
38 10,7 10,7 3,1 3,11 3,1 10,7 13,8
39 10,7 10,7 6,3 6,3! 0,04 6,3 10,7 17,0
40 ! 0,01 e41
42 !

! I I I
rOH! 4 738,6 3 071,9 7 810,5 8,25 ! 12 670,7 345,3 13 016 21,8 117 409,3 !3 417,2 20 826,5

! I I I

Tab1. 7.5 Raised length composition for HORSE MACKEREL - Division VUe - (Nb X 10-
3

)
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Table 7.6 Raised length composition for HORSE MACKEREL by gears and country

in 1980 in Sub-areas VIII and IXa. UnH:l 000 im.

Portugal 1980 Spain 1980 Portugal & Spain,
Gear Purse- Arti- Purse- Arti- Purse- Arti-

Trawl Trawl Trawl 101 AL
Classes Seine sanal Seine sanal seine sar:al

1 S~ - - - - - S~ - - "& 5B3 3 - - - - 5B3 3 - 532, 1353 33 - - - - 1353 3' - 1399

10 1265 163 - - 2258 - 1265 2~22 - 3taB

11 S~3~ 395 - - 3'06 - 8~3~ ~301 - 12135

2 2223B 160 - 233 2'21 - 2H71 30Bl - 25st5

13 31501 216 2 253 335 - 31161 611 2 32315

I~ 2~915 635 12 153 6212 - 25135 6908 12 32056

15 20030 3Bo~ I~ 1~38 33232 - 2152B )}036 I~ 58580

16 12~10 12618 • 8 SI63 61,B6 - 20633 1~605 8 '5253

11 12B~ 110~ '2 11926 60920 - 13210 68025 '2 81328

18 5B93 911.6 132 3~32 29310 1 '331 3B~26 200 ~135B

I' 6613 5756 182 2501 1352 - 'Il~ .13108 182 23c.li5

20 1915 2112 155 1931 2175 ~ 9966 S~88 160 15616

21 65B8 IB" - 111 1058 1I1~ 1 16~6 2929 119 10155

22 312B 13~6 1~3 2110 15B ~ 5B38 210~ I~B 8092

23 2133 1133 155 2531 1203 22 526~ 23~3 11B 1766

H 1509 1121 160 ~615 I", 35 6124 25'6 195 8861

25 SB3 919 113 5823 513 IB8 6]01 1552 36i 8622

26 1216 85) 210 5551 89 8~ 617~ 9U 29~ 8011

21 8~] 6)9 280 ~519 188 89 5366 828 310 656'

28 653 555 325 6~28 - '0 1082 555 ~16- 8053

2' 888 306 386 6~U ,~ 130 1330 ~OO 516 S2~1

3D 1513 521 1~3 ]12B - 18~ 8102 S21 92] 10151

31 2115 286 898 6928 - 112 '0~3 286 1010 103~0

32 31]1 ~H 9~0 10~63 - 123 13635 ~H 1063 151'2

33 ~235 ~61 136] 158~9 - 99 2008~ ~61 1~66 22012

3~ 4558 409 1~53 15283 - 76 13B~1 403 15)0 21161

35 )553 626 1121 11055 - 43 1~603 626 1171 11013

e 255~ U5 1850 8066 - 2B 10620 ~25 1813 12925

!li88 521 2550 52B3 - 39 7112 521 2230 9989

38 82 ~93 1533 3322 - 35 3~05 493 1628 S521

33 402 162 '~1 16~6 - 46 20~9 162 381 3193

40 115 106 138 465 - 20 580 106 759 1~~1

" S5 17 103 51 - 4 113 11 108 238

~2 3 2 126 ) - 2 1 2 128 138

~3 2 2 63 16 . . 13 2 69 "" - - - . - 3 - - 3 )

lOTAl 19~211 56036 mn 15~]77 217320 1492 348989 21335] 18966 6~ 1313
---

Total 15179 4575 70945Weight 531& 36~83 83~& ]76 511)6 1)52~ 515~
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Table 7.7 Raised length composi tion for 1I0RSE MACKEREL by gears and

country in 1981, Sub-areas VIII and IXa. UnHl 1 000 ind.

PO~lUGJIL • 1,8\ Spain 1981 Portugal & Spain

Purse- Arti- Trawl Purse- Artisa-
Trawl Purse- Arti- lOlAlCear Trawl seine sanal seine nall98C seine sanal€l ASS[S

1 0 0 0 0 0 0 0 0 0 0
8 21 0 0 0 0 0 21 0 0 21, 311 0 0 0 .0 0 371 0 0 371

10 . 1'~3 57 7J 27 2337 0 Ino 23'~ 7J ~~3'

11 '1~2 lZ76 3' 0 ~0~5 0 'tU 5)22 3~ ,~"
lZ ~600 3nO 18~ 688 3056 ·0 5288 7027 1M U500
13 7610 2ill.. 511 1206 ,~~ 0 8816 8'00 511 18228
I~ 205'5 2'57 316~ 776 13'80 0 21371 16'37 316~ '1~7J

15 2'56, 27,6 7,80 '56 "761 0 25025 H558 1'80 77563
16 13235 . '26~ 6536 2360 68'3' 0 155,6 ~ 6536 ,~6J7

17 7888 16'0 8)83 3330 650'2 0 1121' 66782 8)8) 86385
18 '383 1005 "35 '~ 37115 7 85)0 38721 ~"3 518,~

I' "0' 613 2966 '''I 38n' 0 60\5 3'587 2'66 ~85"

20 13'0 660 2152 271' 735'3 ,
'05' 7'10' 2157 ~

21 lZ7' 998 2018 2105 72375 7 338~ 7J373 2026 7878~

22 '00 2255 .,,, 8\3 1716 ,
17~' 20012 1'6' 23726

23 637 3175 2066 676 2427 22 131) 5602 208' '005

2' 520 26s8 1061 62) 521' 35 ll~' n02 10'6 ~
25 3~7 1378 8" 1051 17,8 188 13" 3176 1053 562'
26 262 '50 77' 2J30 8' 8' 25'2 5~0 863 3997
27 308 '16 'I) 3)0~ 2H 8' 361) 6~0 502 '756
28 '72 35' 150 '108 0 '0 '581 35' 241 5182

2' 1102 731 ~82 582~ 8, 130 6'2.6 821 613 8361

3D 2553 995 '07 10870 0 18.~ 13~Z3 "5 10'~ 15510

31 3773 ~ 117' 1)20) 0 IU 16'76 . .!.ill 1286 ,,8~1

32 ~ 1553 1078 ~ 0 1Z3 17~00 1553 UOI lill1.
33 3778 lZ9I 13~' 105'6 0 " "J7~ lZ,1 1~'8 17115
3~ 3~12 1032 ~ 101'6 0 76 1)608 1032 ~ 16358

35 2507 "1 10" 7502 0 ~, 10010 '27 1I~8 U087

36 1677 10~0 l~lZ 5655 0 28 7m 10~0 1~61 ,83~

31 1I~5 160 1002 '103 0 39 52~8 760 10~1 7050

38 618 518 1085 28,8 0 35 3517 518 1120 5216

3' 3" 3)1 '>2 12'~ 0 " 1588 331 ~6' 238'

'0 I', 210 1'8 7~6 0 20 8,6 llO 16' 1285

'I 28 81 61 12 0 , 'I 8\ 65 186., 8 , 11' 26 0 2 35 , lZl 166

'3 0 0 16 22 0 0 22 0 16 3'
~~ 6 0 2) 3 0 ) , 0 27 36

'5 0 0 5' 0 0 0 0 0 5~ 5'
'6 0 0 ) 0 0 0 0 0 3 3

'7 0 0 3 0 0 0 • 0 3 )

IOIAl lZl5~1 50105 580~8 121105 "'66' "" l~)6~6 ''']]~ 5'5~1 802,52

Total 13376 5'57 66" 28]]6 "330 376 UI52 25287 1075 . 7~51'
Wei.,;ht ;



Tab1e 7.8 Mean weight and rnean 1ength at age for HORSE MACKEREL in ICES Divi.ion. VIIe, VIIle and IXa

1981 1981 1980
Division Vlle Liivisions Vlllc and 1Xa combined

Age
Nos cf

Rai.ed Nos of
Rai.ed No.of Rai.ed

total nos Cateh Cateh total nos Cateh Cateh total nos Cateh Cateh
otolith. in catch [(ern) Wi(g)

otolith. in eateh [(ern) Wieg)
otolith. in catch [(ern) Wi(g)

read x 10-3 read x 10-3 read x 10-3

0 37 13 18.3 14.0 91 56 404 12.8 17.0 91 71706 13.2 18.8

1 68 46 19.2 46.5 357 353 481 16.3 35.4 357 306 558 16.0 33.4

2 113 85 21.0 87.1 218 166 596 19.2 58.0 218 68261 19.3 59.2

3 48 18 25.5 138.1 174 76 267 22.1 88.1 174 34 438 23.9 112.0

4 49 14 27.2 168.4 84 28 679 28.0 180.2 84 24 235 28.1 182.7

5 32 12 28.1 197.5 92 42 094 31.2 249.2 92 38002 31.2 250.1

6 11 2 28.7 230.5 60 32 733 32.7 288.9 60 33 555 33.3 303.5

7 19 6 29.8 260.8 36 22 926 34.4 337.0 36 29 039 34.6 340.6

8 22 5 30.9 260.7 28 13 263 36.3 394.2 28 16794 36.2 390.2

9 31 1 32.9 270.3 - - - - - - - -
(9+) - - - - 25 10521 37.1 421.9 25 13 769 36.9 414.1

10 25 1 33.0 278.9 - - - - - - - -
(10+ 27 7 33.4 286.7 - - - - - - - -

TOTALS 482 210 - - 1 165 802 964 - - 1 165 636 357 - -
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Tab1e 7.9 1I0RSE 11ACKEREL in Sub-areas VIII and IX a.

Length and age structure cf the catch and mean weight

at age in 1980. (Numbers x 10-3)

~
- II III IV V VI VII VIII IX

.
0 I

,...""th

.7 09
B 22
9 371

io 2961 lUB
11 51ilO 1\379
12 8001 3700
13 11393 6636
14 13147 2G956 13G9
15 . 2327 71GG9 ::566
16 9642 79117 567/!
17 2419 74376 3589
16 37967 13906
19 21014 26730 826
20 18094 48735 11339 2252
21 7465 39392 30863 1024
22 359 9704 13310 356
23 2413 5466 1126
24 3956 4950 1238
25 1126 3152 1351
26 426 1999 1143 428

27 1564 2376 794

28 943 1415 2624

29 926 3102 2475 1547 309

30 664 2652 6220 3552 201.

31 5139 6610 5516 376
32 5502 9150 4273 1229
33 5203 5956 5203 753
34 2646 5693 4269 2127 1423

35 1312 2683 4701 2019 1342

36 2459 ·4307 2459 6m

37 705 1263 1263 3760

38 349 1043 3474 349

39 597 1792

40 551 734

41 166

42 167

43 39

44 36

45 54

4G 3

47 3

TOTAL 56412 353484 160596 76264 28678 42092 32733 22921 13763 10520

I t
12.7G IG.26 19.19 22.05 27.97 31.15 32.72 34.44 36.26 37.11

~I stocl 4 24 G6 124 195 274 356 436 515 !jOß

\4 eilt. IG.99 35.37 56.01 86.11 180.20 249.15 286.87 337.02 391.15 421.91

•
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Tab1e 7.10 1I0RSE l".ACKEREL in Sub-areas VIII and IXa.

Length and age structure of the catch and rr,ean weight at age
in 1981 (Numbers x 10-3)

[~ 0 I 11 111 IV V VI VII VIII U

.E'n ..th

7
I,

10 2~71 1211

11 f,8n ~858

11 17896 7670
I) 20397 11303

I~ 10162 20837 962

15 1757 538)~ )

16 5525 BOOl3 5115

17 2b1l 75103 . 5606

18 35010 11~9., '918 12186 461

.20 3591 5521 ..2187 ....68

.21 1022 5)78 1,216 Ho

n 121 3310 .J,5~0 111

2) 2086 4726 ·973

2~ ~58 -'1321 1082

25 1'725 4829 2069

26 151 4006 :2291 .857

27 2186 :)282 1096.

28 ~6 2199 .J,)83

23 !l15 :J060 .l4~1 1s.;6 305

)0 579 T736 3380 2325 \)2

)1 :2&]8 ",,531 2875 136

)2 .J,I)~ ~875 .3210 92~

33 ,1,692 7&60 1;692 969

3't 3131 ?5ß2 ~87 .28)2 1896

35 1888 "J7T7 1;618 2 SI< I 1888

36 ::3l31 3661 3231 801

31 ~ 1818 1818 5355

)8 370 1DOS 3681 310

39 800 2399

"'0 1;21 821

J,I 1)8

-U 51

~ ...

'10. Otolith 91 357 218 174 84 92 (,Q 36 28 25
,ota1 71696 306563 68462 34438 24233 38000 33555 29038 16793 13769

l. 13.19 15.98 19.32 23.88 28.10 31.1' .33.26 3....56 36.16 36.titi

Ü stoc.k ~ . 2'" 66 12~ 195 21'" 156 "'36 515 588

Wc.p 18.17 ))." 59.20 111.99 182.7) .250.11 )0).~6 3~0.56 390.2~ ... 1.... 10



Table 7.11 Biological parameters of HORSE MACKEREL by countries.

France Portugal
England

Div.VIIe Sub-area VIII Div.VII b,o,j,k

a 0.158 (:si 23) 6.3 10-3(>23 om) 8.0 • 10-3 0.0055 - -
b 1.83 3.08 3.0087 3.1103 - -
k 0.20 0.1625 0.435 0.5033 0.583
to -0.59 - 1.0242 + 1.235 + 0.955 0.21

L'" 44.88 51.74 37.0 35.6 34.1

'vi'" 772.08 1140.00 414.9 368.0 . 321.9

No.
weighted 3 207 884 458 -
No.
measured 1 704 884 497 167 70
Method soales otoliths otoliths otoliths otoliths
Date Oct-Nov 75 and Ap-May 76 Jan-Deo 76 Jan-March and Jan,March

Oot-Dec 81 and May 1981
Length

Xle 8-44 943 60r42 11-43

I

"D
[ll

I
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Figure 2.1 .- Maturity-ogives. of mackerel

Ä.mackerel from the occidental coast of Portugal

B. mackerel from the western stock



- 51 -

Fill\U"e 3. Norwegian mackere1 egg surveys in the NorthSea in.1981.
Egg production curve based on tbe ~our surveye (~) in 1981 •
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FiSlre 6.1. The percentage frequency of mackere1 1ess than 30 cm total length in t!~ltic Sea fisheries,
October-Dece'A1980 to January-l'.arch 1982. Suggested closure (see t,. in shaded area.
lCES divisi~order linee indicated.
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Figure 6.I. (Contin'led) •
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Figlre 6.2. The percentage frequency of mackerel less than 30 cm total length in December and January.
Data for January 1981 are separated into purse seine and pelagic trawl for comparison.
Suggested closure (see text) in shaded area.
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Figure 6.2. (Contin~ed).
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F1gure 7.2. Maturity og1ve or HORSE MACKEREL (Portuguese coast) (both sexes).
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APPENDIX A

APPLICATION OF TIlE NOR'wEGIAN TAGGING DATA

1. Splitting the North Sea and Norwegian Sea landings into stock components

The low number of recaptures in 1981 from the Norwegian tagging
experiments has renderedthe 1981 data too scanty for splitting the
North Sea and Norwegian Sea landings into North Sea and Western stock
components. Therefore, the North Sea stock proportion of the landings
(catch in numbers) from Divisions IVa and IIa was estimated using the
P1980 (Anon. 1981, Appendix). assuming that all age groups , 5 belonged to
tne North Sea stock (Appendix Table 1).

2. Estimation of Survival Rates

In a working document presented to the Working Group the Norwegian tagging ~
data had been updated to 1981 containing the total number of reported
recaptures from all countries. Excluding recaptures of tags released
within the same year. the data are shown in Appendix Table 2. The survival
rates were estimated using the Robson-model described below.

Appendix Table 3 shows the estimated survival rates and the corresponding
values of F (assuming M = 0.15). The F-values should be considered averages
of all age groups included in the tagging experiments (~3). For compari­
son with the VPA result. see Appendix A. Figure 2.

3. Model for Estimating Survival Rates

In the following the tagged fish are assumed to be released at the
beginning of the year.

To obtain an estimate of Si' the survival rate in year i. two "working

variables" are introduced (Seber. 1973).

6i = the probability that a tag is recovered in;

year i. given that the fish is alive at the beginning of year i.

ei the probability that a tag is recovered in one of the years i, i + 1.

i + 2 ••••• given that the fish is alive at the beginning of year i.

An estimator of ei is

(1)

where
r
i

= the numbers of tags recovered from the i'th release (see Appendix
Figure)

r i = number of tagged fish released at the 1 ' th release.
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Let Mi number of tags recovered in year i

and Ti total number of tags recovered in years i, i + 1. i + 2 •••• from

releases 1 to i.

Given that. a tag is recovered in one of the years i, i + 1, i + 2••••

the probability that it is recovered in year i is

• The probability that a tagged fish alive at the beginning of year i is

recovered in year i. thus becomes

and the estimator of ßi becomes

(2)

An estimate of Si is

(3)

(4)

" 6i - ßi
S:I:"" -..-­

6i+l

i.e. (~he probability that a tag is recovered in one

1 + 2 ••• iven that the fish was alive at the be
Si"

(
~he"probability thata tag is recovered in one of the years i + l~

i + 2•••• given that the fish was alive at the beginning of year~,

.J
inserting (2) into (3) gives•
and inserting (2) into (4) gives

Ti - Mi r iS, "-T-.-- -
~ 1 Ri

(5)
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The first year after release, the tagged fish may not have mixed

totally into the stock over the entire area, and to take this into

account, recaptures from the first year after release were excluded

from the analysis.

If we exclude recaptures in year i from releases at the beginning of

~
probability of being recovered in years i + 1)
i + 2,... when released in year i, given that
the fish is alive at the beginning of year i

year i, Mii , we

and

get

O
rObability of being recovered

years i, i + I, i + 2, ••• when
years 1, 2, ••• i-l, given that

in one of the ~
released in
the tag is recovered

•
inserting 6i and ßi into (3) gives

"oJ.
~

(Ti - r i ) - (Mi - Mii ) r i - Mii Ri + 1

Ti - r i x Ri x r i + 1 - Mi + 1, i + 1
(6)

Thus Si is an estimator of survival rate when recaptures in the year of

release are excluded from the analysis.
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Appendix A, Tab1e 1

Proportions of North Sea MACKEREL in catches of Divisions IIa and IVa

(except Norwegian coasta1 gi11 net fishery)

Year c1ass Applied for 1980* 1981

pre-1969 0.24 0.24

1969 0.33 0.33

1970 0.40 0.40

1971 0.12 0.12

1972 0.21 0.21

1973 0.25 0.25

... ':H4 0.61 0.61

1975 0.64 0.64

1976

} '.00 11977

1978 ['"00
1979

1980

*Appendix Tab1e 2 1981 Working Group Report



Appendix A; Tab1e 2 North Sea MACKEREL

Norwegian tagging data. Recaptures exc1uding recaptures from the year of tagging

.~
Year Ri 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 r.

1.

1969 4 187 226 58 12 26 19 7 8 3 0 1 2 1 363

1970 3 505 62 52 83 58 38 26 21 9 6 0 0 355

1971 9 305 .272 456 337 214 158 118 36 32 8 1 1 632

1972 11 818 677 632 412 280 239 74 35 18 7 2 374

1873 7 277 496 387 210 182 46 40 15 4 1 380

1974 4 493 233 141 146 31 26 11 3 591

1975 9 995 403 355 97 78 26 9 968

1976 1 763 76 32 29 11 4 152

1977 7 094 119 105 34 14 272

1978 12 173 248 55 51 354

1979 11 991 85 51 136

1980 5 676 30 30

m. 226 120 336 1 242 1 542 1 291 1 226 1 140 444 600 265 175
1.
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Appendix A, Table 3 Ncrth Sea MACKEREL

Estimates cf survival rates and F

Ncrwegian tagging data

Year Survival rates F

1969 0.32 0.99

1970 0.44 0.67

1971 0.73 0.16

1972 0.73 0.16

1973 0.91 -
1974 0.82 0.05

1975 0.65 0.28

1976 0.85 0.01

1977 0.71 0.19

1978 0.80 0.07

1979 0.76 0.12
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Appendix A, Figure 1.

Ti recaptures from releases
1, 2, •••••• , i-I

mi recaptures
from releases

1,2, •••• ,1-1

i-I
R

i
_

l
releases

i
Ri

releases

1 + 1
Ri+l

releases

i + 2
Ri+2
releases

r. recaptures
l from the 1 ' th release

TIME •
For explanation see text
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APPENDIX B

ESTIMATION OF NUMBERS CAUGflT IN ACE CROUPS 10-15+ OF NORTII SEA MACKEREL

The idea is to calculate the relative strengths of the year classes
from the catch in numbers, and then to apply these relative strengths
to split the 10+ group from last year's VPA input tables into age groups
10-15+.

For the estimation of relative year class strength only age groups 4-9 were
applied, these age groups being considered under full exploitation and well
covered by otolith samples.

As an example, the estimation of catches of age groups 10-15+ in 1980 is
given below. R(y/y-l} designates the relative strength of year class y
to year class y-l derived from the catch numbers. For the six year
classes in question we get

1
R(70/69}~ (C74.4/C74.5+C75.5/C75.6+C76.6/C76.7+C77.7/C77.8)

1= 4 (39.9/240.8+27.8/193.2+19.5/118.6+31.6/125.9) = 0.177

1
R(69/6a}~ (C73.4/C73.5+C74.5/C74.6+C75.6/C75.7+C76.7/C76.a)

1= 4 (280.2/74.3+240.8/45.8+193.2/25.6+118.6/31.3) = 5.09

1
R(68/67)=~ (33.2/21.3+74.3/36.0+45.8/7.5+25.6/20.4) = 2.75

R(67166}=0.95

R(66/65)=1.95

R(65/64)=5.37

where catch numbers are taken from Table 6.5 of the 1981 Working Group report.

And the relative strengths of all six year classes combined are derived:

•

! ~
R(70/69) x •••••••••••••••••••••••••••• x R(65/64} = 24.65 11 10

R(69/68} x •••••••••••••••••••••x R(65/64} =139.25 61 11

R(68/67) x •••••••••••••• x R(65/64} 27.36 12 12

R(67/66)x •••••••• x R(65/64} 9.95 4 13 e
R(66/65)R(65/64} 10.47 5 14

R(65/64} 5.37 2 15
Sum =217.05 95

Sum/0.95 :228.5
5 16+

The 16+ group is assigned the relative strength of 5% (approx. exp(-7 x 0.4)}.
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Finally we get

Gao .10 = 31.7 x 0.11 3.5

Gao •11 =31.7 x 0.61 19.3

Gao •12 = 31.7 x 0.12 3.a

Gao .13 = 31.7 x 0.04 = 1.3

Gao •14 = 31.7 x 0.05 = 1.6

Gao •15+= 31.7 x 0.07 =~

Total 31.7


