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Rellort of the Ncrth Sea Roundfish Working Groul?

INTRODUCTION

The Working Grcup was set up at the request of the Liaison Committee a:t the 1973
Statutory 1'1eeting of ICES and a Meeting was held in Copenhagen from 4-8 Mareh 1974"
~ne following membors partieipated:

•

R do Clerek
K Popp Hadsen
H Knudsen
E Irielsen (Mra)
G Rauck
F ivagner
NDaan
J F de Veen

(Chairman,North Sea Flatfish
Working Group)

J Lahn~Johanesseri

R J ones ~ .Q"nairman,
M J Holden
D WArmstreng
R C A Bannister
V Anthony
E G Heyerdahl

Belgium
Donmark
Donmark
Denmark
FoR"Go
F"RoGo
Notherlands
Netherlands

Norw~

UoKo
U"K"
U"Ko
U"K"
UoS"A"
UoS"Ao

11:r D de G Griffith, leES Statistician, also tcok part in the discussions"

The principal objective3 cf the Grcup (see CoReso1973/2g23) were to re-assess the state
cf cod~ haddock and whiting stocks in the North Sea, end to recommend total allowable
eatehes for these specieso In addition, at the end of the Heeting (see CoReso1973/2822)
the North Sea' Rcundfish Working Group joined with the North Sea Flatfish Working Group
to eonsider multi=species mesh assessments for ood, haddock, whiting,plaiee and sole.

•
10 TRENDS IN LANDINGS

During the last decade~ lendings of cod, haddock and whiting have all 'been very high,
relative to long=:t;erm landingso For each of these speeies the highest individual
annual laniings on record cceurred during the perioi 1961~1972.

Cod (Tables 1 and 2, po 16)

During the perlod 1967=1972, eod landings averaged 271 000 tons. The highest landing,
was 346 000 tons in 1972.

Haddock (Tables 3 and 4, po 17 )

Durlng the pericd 1967=1912, haddoek lendings averaged 348 000 tons with values
exceeding 600 000 tons in 1969 end 1970"

Whiting.... (Tables 5 a."'ld 6, pI> 18)

nU:r.ing the per.iod 1967=1972, whiting landings averaged 140 000 tons with a maximum
value of 199 000 tens in 19690

For all three species, the relatively very high level of landings has been largely
due'to gcod year classeso For example, the 1964, 1965, 1966 and 1970 year elasses
cf cod have been good in all parts of the North Sea, ae were those of 1963 end
1969 in the Bouthern Uorth Seao '

Far haddock 9 the best year elass recorded this century occurred in 1967 and this
accounted :fcr the extremely high landings in 1969 and 1970..

For wh!ting thera was also a very good year class in 1967, and this eontributed
to the high landinge in 19690
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The relatively high landings for the three species during the past decade are
also 'partly due to the increase in exploitation by countries that in previous
years did not land large quantities from the North Sea. In particular there has
been a growth cf the Danish fishery for industrial fish species to a high level
in the course of which large quantities of young "Thiting and haddock have been
caught in ce-:-tain years. Also, there have been years when Soviet vessels have
opera:ted in the Uorth Sea.

2 0 LAlIDINGS PER UNIT EFFORT (Table 7, p. 18)

Landings per Unit effort for cod, haddock and whiting by various 'classes of
vessel's are shown in Table 7. They large1y reflect' fluctuations in year class
strengths although the years in which good ycar classes made their maximum
impact varied with both area end gcar.

3. EFFORT

The Group considered the value of making estiI:lates of total fishing effort in
units cf par-ticu1ar kinds of gear. It was feIt that the North Sea gadoid stocks •
were so heterogeneous end were ,fished in so many "'a.yS, and by so many different
gears 9 that to measure total fishing effort in units of any one gear, mj,ght be
misleading. No estimates of total fishing effort have 1herefore been calculated.

4. DATA FOR MAKING ASSESSMENTS

T'ne principle data available for making assessments consisted of length end age
composition datao

4.1 Length compositicns

For each country, for which data were available, the length compositions have
been raised. to numbers landed per year. T'nis was done by raising the numbers
in each length compositicn so that the sum of the products of the numbers in each
length graups times thc average round fresh weights corresponding to each length
group, equalled the weight of the landings for the species and country in question
shown in Bulletin Statistique.

In addition, estir.J.ates of the numbers discarded have been made by Uetherlonds, so
that for this country it has been possible to estimatc numbers caught as weIl. •
(Figure 1, p~35 and Tab1es 8-10, p.19-2l ).

Q2.!! (Table 8)

Cod length compositions have been supplied by Belgium, Denmark, France, England,
Scotland and Nether1ands and these are shown in Table 8.

Haddock (Table 9)

Haddock length cooposition data have been supplied by England, Scotland, Nether­
lands, Norway and UoSoSoR. For the Soviet fishery, the only data available were
for the period 1964=1970 from Anon.1971, end these refer to numbers caught, not
numbers landedo

Whiting (Tab1e 10)

Wniting length coo1'08ition data ,vere su1'plied by Belgium, Denmark, England,
Scotland and the lTetherlands. T"ne Group noted that the numbers of whiting taken
by Denmark in their lndustria1 fishery were disproportionately greater thon those
taken by the other countries for which length composition data were available.
However, the estimates of the numbers landed by Danish vessels at each length are
unrcliable because there are few srumpling data.
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4.2 Age compositions

Estimntes of the numbers of fish landed by age and year of capture have been
determined. Computational details are s~ised in Appendix 1 (p. 10). In
addition estmates of the numbers discarded in each age group were made by
the Uetherlands and these do.ta are shown in To.ble 11 (p.22). It was noted that
various methods of raising age compositions to total landings had been adopted.
It was recommended that before the next meeting, the Group should tr,y to stan­
da.rdise the procedure for doing this.

~ (Tables 12, and 13, p. 23 ).

For cod, separo.te estimates of numbers landed were made for Divisions IVa and
IVb, c and the vo.lues are shown in Tables 12 and 13. In both areas, fish were
mainly captured when two or three years of age, 0.1though in some years con­
siderable numbers 01' one-year-old cod were taken, especially in Divisions IVb,c.

Haddock (Table 14, p.24 )

For haddock insufficient information was available to enable separate assessments
to be oode for different parts of the North Sea and estiootes of the numbers
landed fram the entire Uorth Sea are given in To.ble 14. Haddock were mainly
captured when 2-4 years of age.

Wniting (To.ble 15, p.24 )

As in the case of haddock, it was not possible to make separate estimates for
wh!ting for different parts of the North Sea. Table 15 shows estimates 01' the
numbers landed by year and age group for the whole North Sea. This species was
mainly taken as 0-4-yea:t""01d fish. Tbe Group noted that all the O-group, and 0.
considerable proportion of the one-year-old fish were taken in the Danish
industrial fisher,y, although, as mentioned under "length composition", these esti­
mates were based on ver,y inadequate sampling.

•
5. VIRTUAL POPULATION AUALYSIS (VPA)

As part 01' the stock assessment procedure, a VPA was done for each species, using
estimates 01' the numbers caught in each year class and age group. For this pur­
pose,the numbers landed given in Tables 12-15, together with the estimates of the
numbers discarded by the Uetherlands (Table 11) were used. Analyses were done .
for each year class. T'nese provided estimates 01' instantaneous rates of fishing
mortality (F) and 01' numbers 01' fish in the sea and those are shown in Tables 16
to 23 (p.25-30')., arranged by age group BIld year of capture.

Hortality rates

Estimates of the instantaneous fishing mortality rate (F) at each age and for
each year are given in Tables 16-19. In each table the values 01' F assumed
initially, are shown in the penultimate right-hand column and in the bottom row.

It should be noted that because the analysis requires assumptions about the
values 01' F in the oldest age group sampled, in each year class the estimates for
the three oldest age groups for the three most recent years are less reliable
than the other estimateso .

~ (Tables 16 and 17)

Estimates 01' F are given ror cod in Divisions IVa and IVb,c separately, in
Tables 16 and 17. In both areas the values 01' F obtained for the one-year-old
fish were relatively low. For the older fish, in IVb,c the values of F tend to
be highest for the younger age groups. In IVa, however, trends in F with age
are less noticeable.
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Haddock (Table 18)

Estimates of F by age and year of capture for this species are given in Table 18
for two values of the instantaneous rate of natural mortality (M). The values
tend to increase with age.

Wniting (Table 19)

Estimates for whiting, 01' F by age group ond year 01' capture are shown in Table 19.
Apart from 1969 and 1970, when high values 01' F were obtained for 0- ond 2-group
fish, there has been an increase in fishing mortality rate with increasing age.

5.2 Estimates of numbers in the sea

In addition to estimates 01' fishing mortality, the VPA provides estimates of
actual numbers 01' fish in the sea at each age, ond in each year. The results
are shown for cod, haddock and 'Whiting in Tables 20-2;.

6. YEAR CUSS STRENGTH

Estimates of year class strength have been made both from the VPA for each
species, and also from research vessel sampIes. ~nese are summarised ond
compared in Table 24, p. 31.

-.
7. STOCK ASSESSMENTS

Four different assessments have been made for each species. These deal with:-

Yields per recruit,
catch rates,
total allowable catch for 1975,
the effects of increase in mesh size.

7.1 Yields per recruit (Table 25, P.;l)

Yields per recruit were calculated using the principle of the J3everton _and Holt
yieldjrecruit model modified to take account of variations in the fishing mortality
rate with age. ~ne calculations were made with reference to on estimated yield •
per recruit applicable to the present-day situation, using the arrays of F at
each age su.:rnmarised in the extreme right-hand columns of Tables 16-19. It was
assumed that a:ny given percentage change in fishing effort would cause the fishing
mortality rate at each age to change by the same percentage. It was also assumed
that a:ny percentage change in the fishing mortality rates at each age, would apply
equally to all gears and to all countries. '

~ne effects of various percentage changes in the fishing mortality rates at each
age were calculated using 0. modification 01' the numerical technique described by
Jones (1961). Minor adjustments were made to the mean weights at age, to allow
for-the fact that chari.ges in effort would alter the average age of capture within
each age group. The results for various values of natural mortality are shown
below:-

Cod

~ne percentage changes in yield per recruit plotted against percentage changes in
the fishing mortality rate (both with reference to present-day levels) are shown
in Figura 2(p.36 ) and Tabla 25 for 0. valua 01' M = 002. Tha rasults show that thc
maximum sustainablc yield per recruit should be attained if the fishing mortality
rate were reduced by 60;'0 of its current level. At tbis level of effort the yield
per recruit should be about 33% higher thon it is at present.

Haddock

For haddock, although no reliable estimates are available for H, unpublished data
by Jones suggest that this may be rather higher than previously assumed. For this
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reason, yields per reeruit were ealeulated assuming values of M = 0.2 and also 003.
The results are show.n in Figure ;, (p. 31 ) and Table 25. These suggest that a
reduetion in effort should inerease the yield per reeruit if M = 0.2, btit not if
M 7' 0.3.

Whiting

Sinee 1969, fishing mortality rates for whiting appear to have inereasedin the
younger age graups' (see Table 19, p27) as a result of the large numbers of very
young whiting lended reeently (Table 15). Assessments were therefore made, starting
with values of F at eaeh age for the periods 1961-1968 end also 1969-1911.
Values of M = 0.2 and 0.3 were also used.

The rosults suggost that prior to 1969, fishing effort may have been near the level
requirod for obtaining the~ sustainable yield per reeruit. Sinee 1969, how­
over, the level of fishing effort may have risen to'a level in exeess of that
requi:i::.'ed for obtaining the maxi.mUm sustainable yield per reeruit. loTeen results are
show.n in Figure 4 (p. 37) end Table 25. ' ,

The Group wish to emphasize that these ealeulations refer only to the effeets
of ehenges in effort on yield per reeruit, assuming no ehange in natural morta­
lity or growth rate. In addition, for all three years, aetual yields (as distinet
from yield per reeruit) eould be influeneed if the meen level of reeruitment were
to change with ehanges in stock size. At present there are insuffieient data to
allow for these faetors.

1.2 Cateh levels

Changes in fishing effort ean be expeeted to influenee eateh rates (i.e. eatChes per
unit fishing time) as well as total yield.

For all three speeies, it is expeeted that eateh rates should improve if fishing
effort were redueed. Conversely, any inerease in fishing effort should eause eateh
rates to deeline.

Total allowable eateh (TAC) for 1975

The Group made two estimates of TAC:

a) that whieh would prevent the fishing mortality rate from
inereasing above its eurrent level.

b) that whieh 'vould reduee tho fishing mortality rate
by 50-6Q%, this being the reduetion required to
obtain the maximum sustainable yield per reeruit for
eod. '

The values (in tons) reeommended under eaeh of these headings were as follows:

(a) (b)

Cod 250 000 130 000

Haddoek 240 000 140 000

Wniting 190 000 110 000

~ne Group noted that for haddoek and whiting, the TAC's were partieularly dependent
on the estimates of the most reeent year elass strengths. To date, the estimates
of these are unreliable end for this reason less eonfidenee ean be plaeed on the
estimatesof TAC for haddoek end whiting than on those for eod.

1.4 The effeet of ehanges in mesh size
Assessments were made of' the effeet of' ehanges in mesh size using; the method de­
seribed by Gul1and (1961), modified to take aeeount of ways in whieh fish released
by one nation may beeome available to eapture by other nations. It was assumed that,
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the fishing mortality rates at each age remained constant at their present
level.

Information on the mesh sizes at present in use was taken from the Cooperative
Research Report for 1969 and this is shown in Table 26 (p.32 ) together with
the selection factors used for each species and values of the 25,%, 5~ and 7~
selection lengths.

Values of the mesh sizes in use which were used in the calculations, are shown
in Table 27 (p.33) along with other selectivity data. Assessments were made
for increases in mesh size to 85 and 90 mm for haddock and whiting and for
an increase to 90 mm only for cod. (All mesh sizes refer to double synthetic
twinoo).

Cod, haddock and whiting released in some parts of the sea would not necessarily
become available to vessels fishing in all other parts of the sea. Consequently,
assumptions have to be made about the ways in which released fish would become
distributed. Due to lack of time, it was not possible to do this for a fUll
range of possibilities. Consequently, Table 28 (p.34 ) gives only one possible •
set of estimates for each year.· .

7.4.1 Immediate effects

QQi!
For cod, the immediate effects on landings of an increase in mesh size to 90 mm
would be a loss of Z}iJ - 3%.

Haddock

Mesh increases should lead to the following percentage losses in landings:-

3% - 8% for an increase to 85 mm

6% - 13% for an increase to 90 mm.

Wniting

Mesh increases should lead to the following percentage losses in landings:-

19% - 37% for an increase to 85 mm

35% - 5~ for an increase to 90 mm.

7.4.2 Long-term effects

Cod

The long-term effect of an increase in mesh size to 90 mm would be a gain of
about la/o.

Haddock

Increases in mesh size should lead to the following overall long-term gains
in landings for United Kingdom and Netherlands vessels:

5% for an increase to 85 mm

8% for an increase to 90 mm

Wniting

Increases in mesh size should lead to the following overall long-term gains in
landings for United Kingdom and N'etherlands vessels:

14% for an increase to 85 mm

18% for an increase to 90 mm.

•
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For this species the assessments were made on the assumption that there was
no change in the mesh size used in the'Danish industrial fisherye Any increase
in the mesh size used by these vessels should lead to gains by the vessels of
other countries. The Group did not, however, take time to calculate how' large
these gains should be.

8. SUMMARY

The principle objectives of the Meeting were to assess the state of the cod"
haddock and whiting stocks in the North Sea, to recommend tot~l allowable
catches for these species, and to calculate the effects of changes in mesh size.

8.1 For cod the present level of fishing mortality rate is higher than that
required for obtaining the maximum sustainable yield per recruit. This should
be attained by. reducing fishing mortality rate at each age by about 40-6~ below
its present level, which should increase the yield perrecruit by about 33%.

For haddock end whiting~ fishing effort is prabably also too high, although for
these species it is more difficult to determine by how much effort should be
reduced in order to obtain the maximum sustainable yield per recruit.

~nese assessments have been made on the assumption that all fisheries reduce
their effort by proportionately the same amounts.

For all three species, 0. reduction in effort should lead to an increase in the
catch per unit effort.

8.2 Two estimates of TAO for 1975 were made for each species. ~nese wore~

a)

b)

The TAO required to prevent the fishing mortality
rate fram increasing above its present level.

The TAO required to reduce th~'fishingmortality
rate by 50-60% of its present level. '

~ne recommended TAOIS (in tons) ,,,ere as folIows:

• (0.) (b)

Cod 250 000 130 000

Haddock 240 000 140 000

W.rrlting 190 000 110 000

8.3 ~ne effects of increases in mesh size to 85 and 90 mm (all mesh sizes refer to
double synthetic twine) were considered for countries for which recent length
composition data were available.

Due to lack of time,' however, assessments were made for only one of a number of
possible assumptions about the way in which fish released by one nation might
become available for capture by other nations.

For cod, an increase in mesh size to 90 mm should lead to small gains for U.K.
and Dutch vessels.

For haddock and whiting an increase in mesh size to 90 mm should lead to overall
gains for U.K. and Dutch vessels.Separate estimates for English, Scottish and
Dutch vessels are given in Table 28 (p. 34).
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9. BECOMMENDATIONS

9.1 ~ne Working Group recommended that those countries that do not at present
collect cod, haddock and whiting length'composition data should do so. If
possible, age composition,material should also be collected.

9~2 The Working Group recommended that further assessments should be made to
assess the effects of change in mesh size, and also to assess the effects
of simultaneous changes in mesh size and fishing effort.

9.3 The Working Group recommended that before their next meeting, a standard
procedure should be agreed, by correspondence, for estimating the numbers
landed at each age.
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JOINT STATEMENT BY TEE NORTH SEA ROUNDFISH .A.ND FLATFISIfC) WOBKING GROUPS

~ne two Working Groups met for a short time on 8 March to make a multi-species

mesh assessment. ~nis was discussed but it was agreed that at present there

there were neither the data nor the biological knowledge necessary for doing

this. The Working Groups therefore had no alternative but to make mesh

assessments for each species separately, and to consider the implications of

the results in a generaJ. way. This was done for cod, haddock, whiting,

sole and plaice.

It was agreed that there should be a long-tenn gain to the fishery for each

species from an increase in mesh size to ät least 90 mm. ~ne effect of this

on national fisheries is shown in Table 28 •

X)Report of the North Sea Flatfish Working
Group, lCES, Doc. C.M.1974/F:6 (mimeo).
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APPENDIX 1

MErHODS OF ESTIMATING TOTAL AGE DISTRIBUTIONS OF LANDINGS ]'ROM TEE NORTH SEA

COD

Section 1. 1963-1967:

Division IVa:

1. English and Scottish age compositions from Statistical News Letters
(SNL) were calculated in the marmer described in Section 2.

2. For other nations the age distributions for Scottish northernand
north central areas were raised to total landings of all other nations:
by weight.

Division IVb-c

1. English age compositions were calculated in the manner described in
Section 2.

2. For other nations an age composition was derived from the English and
Netherlands age compositions for 1968 and 1969 as shown in the Work­
Sheet (p. 12).

Section 2. 1968 onwards:

Belgium

Total landings included in IVb-c stock.

1968-69 Length distributions converted to age distributions using
Netherlands age-length key (ALK).

1970-

England

1963-

Age compositions from SNL.

•
Division IVa Age composition of landings at North Shields (SNL) raised

to English total landings by weight.

Divisions IVb-c

1964-

Age compositions of landings ,at Grimsby (SNL) raised to
total English landings by weight.

Age compositions of landings at Grimsby and Lowestoft
(SNL) raised to total English landings by weight.

Denmark

Total landings included in IVb-c stock.

1968-70 Age composition of cod caught by Grimsby seiners raised
by weight.

1971- Length distribution in SNL converted to age distributions
using English (Grimsby) ALK, on a quarterly basis.
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Section 20 1968 onwards (ctd)

Faroes

Total landings from Division IVa.

1968- Age composition data for Scottish north and north central areas
raised to total landings.

•

Federal Republic of Germany

.1968-
Division IVa Scottish age compositions for northern and north central

areas raised by 'tveight.

Divisions IVb-c Netherlands age composition for southern area raised by
weight.

France

1968-
Division IVa (as Federal Republic of Germany)

Division IVb-c French length distributions converted to age distributions
using English (Lowestoft) ALK: on an annual basis for
1968-69, and on a quarterly basis for 1970.

Netherlands

Age data available from SNL.

Division IVa North and east areas.

Division IVb-c South and west areas.

Poland (As Faroes)

Scotland

Total landings from Division IVa•

1963- Landings from northern and north central areas given in SNL taken
as actual landings from these areas. Age composition data for
remaining areas then raised to total landings given in Bulletin
Statistique (Bull.Stat.) minus landings from northern and north
central areas.

U.S.S.R. (As Faroes)

EXPLANATORY NOTE

"Raised by weight": in all cases the age compositions have been raised to total weight
of cod landed by each country from each lCES Division by multiplying by the ratio:

Total weight landed from lCES Division
Total weight of cod corresponding to age distributions used



WORKSHEET Method of deriving "other nations" age compositions for the period 1963-67 for
Divisions IVb-c: examp1e for 1967.

R _ 88 740 =
- 44 114

Actua1 Landings
r (C.W.D.)

Age
Years

1
2

3
4
5
6

7
8+

Totals

A

370

15 371

14 777

4 597
2 272

834

237

284

7 154

32 227

11 260

2 998

892

643

98

141

J3
A
=C

19.335

2.097

0.762

0.652

0.393

0.771

0.414

0.497

W

183

930
2 186

3 730

5 358

6 928

8 359

9 614

D

1 453

9 696

4 997

2 929

533

380

234

130

C.W.D. C.W.D.R.
x10-3 W

5 141 56 513

18 906 40 893

8 324 7 660

7 124 3 842

1 120 420

2 030 589

811 195

658 131(p)

44 114

A = Eng1ish age composition by numbers x 10-3 for 1968-69.

J3 = Nether1ands age composition by numbers x 10-3 for 1968-69.

W = mean weight (g).

D = Ehg1ish age composition by numbers x 10-3 for 1967.

C.W.D. = Estimated weight of "other nations" 1andings for 1967, tota1= 44 114 tons.

R = ratio of actua1 weight of other nations 1andings for 1967 to those of estimated 1andings.

E = derived other nations age composition in numbers x 10-3•

(p) = this figure then divided into appropriate older age groups by reference to Eng1ish data.

Derived other nations age compositions for subsequent years are obtained by substituting Eng1ish age
compositions at IDI.

•

I-'
f\)

I
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HADDOCK
"

Seine.

Seine.

2) England - Trawl.

1) Scotland,- Trawl.
I

Scottish trawl age fr~~uencies were adjusted by the
sum of products (SOp)l) to.agree uith total Scottish Uorth
Sea landinga by trawlers (Scottish Sea Fisheries statistical~
tables). .

Scottish seine age frequencies'were adjusted by so~)to agree
with total Scottish Uorth Sea landinga by all gears other than
trawl. (Scottish Sea Fisheries statistical tables).

English length frequencies (SNL) for Lowestoft, Grimsby and
Uorth Shields were combined and converted to age frequencies
using Scottish ALK for central and north central areas. These
age frequencies were adjusted to SOP to agree with the total
English North Sea landings by trawlers (English Sea Fisheries
statistical tables).

As for trawlers using length frequencies (SNL) for Uorth
Shields and adjusting the resultant age frequencies by SOP to
agree with the English North Sea landings by all gears other
than trawl (English Sea Fisheries statistical tables) 0 I

3) Netherlands (data for 19~7-72_only). - 4ge frequencies (SNL) for otter and herring
trawl, pair trliwl, and beam trawl, were combined and adjusted
by SOP to agree with the Netherlands North Sea landings.

4) ,U.S.S.R. (data for 1966-1970 only). Data in Anon. (1971) were adjusted by SOP to
agree with the total U.S.S.R. North Sea landings.

•

5) The data for Scottish, English, Uetherlands and U.S.S.R. trawlers were added within
years and adjusted by SOP to agree with the total Uorth Sea landings for all countries
except Denmark.

6) T'ne English and Scottish seine data were then combined with the data obtained in (5).

7) The fuJ:ta obtained in (6) were then adjusted by SOP to agree with the total North Sea
landings for all countries (i.e. including'Denmark).

WHITnID

1) Scotland - Trawl.

Seine.

Scottish traul age frequencies adjusted by SOP to agree with
the total Scottish Uorth Sea landings by trawlers (from the
Scottish'Sea Fisheries statistical tables).

Scottish seine age frequencies were adjusted by SOpl ) to
agree with the total Scottish Uorth Sea landings by all gears
other than trawl (Scottish Sea Fisheries Statistical tables).

1) ltAdjusted by SOplt means that numbers at each age were adjusted so that the SUI:l

of products of the numbers in each age group with the mean round weights of each
age group were equal to the appropriate :Bulletin Statistique landinga, 'or other
landings data where explicitly stated. In all cases, the mean weights-at-age
used were those calculated for Scottish haddock. (See Appendix 2, p.15 for the menn
weights-at-age for this purpose).



2) England - Trawl.
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i) 1959-1969 trawler 1ength f'requencies (SNL) f'or Lowestoft,
North Shie1ds and Grimsby were combined and converted to age
frequencies using Scottish ALK for centra1 and north centra1
areas•. ~nese age frequencies were adjusted by SOP to agree
with the Eng1ish North Sea 1andings by trawlers (English
Sea Fisheries statistica1 tabies)~

ii) 1970 Lowestoft and North Shie1ds inshore age distributions
(SNL) were added and raised to inc1ude the numbers of whiting
1anded by Grimsby and Horth Shield offshore trawlerse This
age frequency was adjusted to SOP to agree with (:BulleStat.
!Va + !Vb English landings) minus (English landings f'rom the
North Sea by al1 gears other than trawl)e

iii)

Seine.

the 1971 North Shields offshore age frequency was added to
the Lowestoft and Horth Shields inshore,age frequencies
(SNL)e T'ne resulting age frequency was raised to include
the numbers landed by trawlers at Grimsby, and then adjusted
by SOP as' in (ii) abovee e

i) 1959-1970 NOrth Shields seine 1ength frequencies were con­
verted to age frequencies using Scottish ALK for central and
north centra1 areaSe ~nese age frequencies were adjusted by
SOP to agree with the Eng1ish North Sea 1andings by all gears

.. other than trawl (English Sea Fisheries statistical tables)e

ii) 1971. T'ne Uorth Shields age frequencies were adjusted by SOP
as in (i) above.

3) Uether1ands

4) Denmark

i) 1959 - 1960 1ength frequencies (SIlL) were added to give
!Va + IVb and !Vc 1ength frequencies. ALK' s supp1ied by
Uether1ands laboratory used to convert these length fre­
quencies to !Va + !Vb and !VC age frequencies respectivelYe
!Va + !Vb age frequencies were adjusted by SOP to agree with
!Va + IVb Uetherlands 1andings. ~ne!Vc age frequency wa.s
simi1arly adjusted to give !VC Uetherlands 1andingse

ii) 1961 - 1968e SIlL age f'requencies were added to give !Va. + JIt
and !Vc age frequenciese These were adjusted by SOP to agree
with !Va + !Vb and !Vc 1andings respectivelye

iii) 1969 - 1971e !Vc beam trawl age frequencies (SNL) were ad­
justed by SOP to agree with !Vc beam trawl landings (SNL)e
Pair trawl age frequencies (Slf.L) were treated similarly. otter
and herring trawl age f'requencies (SNL) were adjusted by SOP
to agree with (!Vc Nether1ands total landings) minus (!Vc
beam trawl + !VC pair trawl).

The !Va + !Vb otter and herring trawl age frequencies (SNL) were
adjusted by SOP to agree with Uether1ands !Va+ I\ö landingse

Annual 1ength frequencies were avai1ab1e for the period 1959-1966
(Coop.Res.Rep., 1969, Ser,A, Ho.9) and for 1970 and 1971
(supplied by the Dari.ish Fisheries Laboratory)e It was assumed that
all the fish in these length frequencies were 1anded in the second
half of the year, and age frequencies were derived from them using
Scottish research vessels ALK's (taken from the second half of the
year). Uote: a proportion of the fish were landed in the first
half of the year, and during this period 1+ whiting have a very
simi1ar 1ength frequency distribution to that of 0+ whiting in the
second half of the year. This means that, since an age-1ength key
constructed f'rom data collected in the second half of the year has
been used, the number of 0+ whiting has been overestimated and the
number of 1+ whiting has been underestimated.
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.'For the period 1967 - 1969,' no. length frequencies. were .'" ': ,-
available. It was thereforeassumed.that. thEi,"shape" of the :;;'~

age frequency in each of these years Was the same as that in; ,"
the corresponding year in the period 1962-1964. (Notes
these periods were chosen because the 1962,and the 1967
whiting year classes were both' relatively large). Total'
numbers at age in the period 1967 - 1969.were then·
estiIriated on the basis of the ratios of .the weights landed
in corresponding years, e.g.'

.. , • H ......

, .' . '.. , , 1967 wto landed
1967 age frequency = 1962 age frequency x 1962 wt.~anded.'

. ,

5) Age frequencies for Scottish trawl, English trawland NetherlandsIVa + !Vb otter and
herring trawl were then combined within years. 'Theseage frequencies'were,adjusted
by SOP to agree with the IVa + !Vb landings for all countries except: Denmark and France.

Netherlands otter and herring trawl data for IVc were raised by SOP to agree with the
IVc total landings by all countries except Denmark and France•. - "

7~ The data derived in (5) and (6) were combined and raised by' SOP to"agree with the'
total North Sealandings by all co~trles except Denma.i::'k. . : '

8) Data' for Scottish and English seiners, Netherlands .beam andpair trawl and the Danish
landings were: then combined with the data derived in (7) to, producethe giand total.' ,

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

,'APPENDIX 2

'. MEAN WEIGHTS-AT-AGE USED FOR WORKING GROUP ASSESSMENTS"- .

. (Round fresh weight, g)

• ,
~ ."

... .~ "

Age' W1iit~ng Haddock, ' . Cod .'
.'..

Group
.'

"

".. . -.
All Areas All Areas . IVa !Vb,c ,

.•
.

,0
.

126 .'
: -. - -,'-,

1 213 230 ,., 420 610
..

2 241 280 .-' ., 780 ., 1 190 ' .'.
,

3 267 410 2 270 ,3 010

4 310 , 580 -< 4'210 .'. 5090:-
;

6 060 "
.

5 377 710 280 7
,6 471 .. 940 8 260 '8 740'.

7 563 1 210 10 010 10 100"';~

8 690 1 500, 11 510' I! 160~;··,'
,', ..,' ............-.< .•



Tab1a 1. liominal Catoh of COD by Country in Metrio Tons Aooording to '''Bulletin Statistique"
for 1961-1972, with Provisional Figures for 1973.

Year Be1gium Denmark England Franoe Germany Netherlands Norway. Sootland Sweden Poland USSR Others Total(F.R.)

1967 18 641 38 090 48 964 13 988 25 038 23 162 5 720 38 943 11 770 1 671 2; 810 - 249 803
1968 23 018 47 293 61 616 19 981 34 005 30 004 8 284 46 143 12 711 664 1 589 - 285 314

1969 13 410 36 986 44 263 10 460 20 625 19 511 8 953 33 208 8 401 136 2 910 52 199 035

1970 8 016 40 011 38 464 16 058 20 093 25 212 5 314 30 079 8 925 219 32 114 18 224 169

1971 19 334 68 119 55 525 24 254 46 647 46 614 1 132 37 229 9 062 118 5 153 124 320 031

1972 21 133 12 520 62 503 23 507 49 431 47 634 4 377 55 190 8 769 189 174 284 346 275
a~973 9 403 49 372 46 286 21 000 22 324 25 294 5 600 48 805 1 551

a) Estimated va1ues for some countries.

Tab1e 2. Nominal Catoh of COD in the North Sea by Divisions in 100 Metric
Tons According to "Bulletin Statistique" tor 1967-1972.

Year IVa IVb IVc No Sp1it Total

1967 899 1 343 256 - 2 498

1968 741 1 759 353 - 2 853

1969 558 1 220 212 - 1 990

1970 196 1 103 349 - 2 248

1971 668 1 850 682 - 3 200

1972 1 699 2 151 512 - 4 362

•

I

I-'
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Table 3. Nominal Catch of North~a HADDOCK by Country in Metric T~ According to
"Bulletin Statistique" ror 1967-197.2, with Provisional Figures ror 1973.

Year 13elgium Derimark England France German) Netherlands Norway Scotland Sweden Others USSR Total(F.R.

1967 1 218 25 010 8 367 8 325 1 872 8 856 787 10.916 1 633 91. 34 333 167 408
1968 .813 39 101 8 800 4 788 2 268 7 301 524 65 304 5 710' 16 4 724 139 469
1969 4 753 316 516 14 090 7 562 3 376 13 233 792 '10 253 5 108· 4 203 488 639 175
1910 3 691 158 276 19 500 10 392 5 075 8 278 963 112 952 8 104· - 344 000 671 831
1971 971 31 043 16 648 8 436 3 045 6 914 1 063 121 539 5 851 1 62 398 257 915
1912 1 601 34 858 20 827 1 595' 4 020 5 188 1 146 96 191 5. 305 38 36 467 213 247

~1973 1 869 13 834 16 200 9 000 3 117 3 102 5 000 88 130 1 053

a) Estimated va1ues ror some countries.

Table 4~ Nominal Catch of HADDOCK in the North Sea by Divisions in 100 Metric Tons
.According to "Bulletin Statistique" for 1967-1972.

Year IVa IVb IVc Not Sp1it Total

1961 1 225 448 0.5 - 1· 674
1968 753 627 14 - 1 395
1969 2 719 3 618 54 - 6 392
1970 4 556 2 126 35 - 6 718
1911 1 970 582 26 - 2 578

1972 1 347 753 31 - 2 131

.; . . ~}
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Tab1e 5. Nominal Catch of North Sea WBITING by Countr,y in Metric Tons According to
"Bulletin Statistique" for 1967-1912, with Provisiona1 Figures for 1973.

Year Belgium Denmark Eng,land France Germany Nether1ands Norway Scotland Sweden Po1and USSR Total(F.R.)

1961 3 063 22 952 3 580 16 683 ,612 9 561 55 30 266 1 111 2 2 694 91 245
1968 2 978 51 367 3 123 25 261 698 13 127 55 30 286 1 501 - 10 518 144 920

1969 2 410 142 622 2 268 8 802 ,542 15 181 32 20 513 1 090 - 5 509 199 029

1970 2 199 102 698 :; 398 25 842 392 10 115 43 21 080 820 - 14 319 181 506

1911 2 108 55 618 4 158 15 863 233 6 322 25 26 155 616 - 541 112 239

1912 2 745 50 109 ,3 789 19 111 264 7 613 28 23 846 596 - 613 108 174

a) 1913 2 830 14 '743 4 153 20 000 200 10 141; 25 20 688 7

a) Esti.ma.tad va1uas: for COl::le countries.

Tab1e 6. Nominal Catch of ~TING in
the North Sea by Divisions
in 100 Metric Tons. 'Accord­
ing to "Bulletin Statistique"
for 1961-1912. '

" '

Yoar IVa IVb IVc Not Sp~it Total

1961 432 414 66 - '912
1968 511 169 163 - 1 449
1969 296 1 582 112 - 1 990

, '

1910 322 1 260 233 - 1 815
1911 226 101 188 - 1 122

1912 322 661 98 - l081

Tab1e 7.' Landings Per Unit Effort by Commercia1 Vesse1s
(Gutted Woights)~

COD HADDOCK WHITIUG
Year Scot1and Nether1ands Enf1and Scot1and EnZland Scotland Enfland

(1) (2) 3) (4) 5) (6) 1) .

'1967 5.1 2.20 3.36 12.8 0.71 3.8 0.28

1968 5.0 5.00 4.58 10.4 0.80 3.2 0'.26

.19'69 5.2 2.35 3.23 11.3 1.30 . 2~6 0.20

1910 5.2 1.65 2.69 '23.4 1.83 2.9 0.33

1971 4.0 5.12 4.23 23.6 1.66 3.6 0.33

1972 5.8 4.78 4.38 15.4 1.96 3.0 0.:;0

1973 5.6 2.03 3.33 11~5 1.45 2.4 0.37

(1) From Scottioh trawl statistics (t~ns/l00 hrs fishing).

(2) . Tons/100 hrs fiohing (beam trawl, Southe~n Bight) (winte;).
(3) Metric tons gutted/100 hro fishing by motor trawlers longer than

12 m.

•

.....
Cl
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Table o. COD. Numbers (millions) at each Length.
,

Englond2) Scotland2) Netherlands3)X) :Belgiuin4) France5)Length Denmark1/
(cm) Trawl; ·North Sea Grimaby ~dings Patch

otter. Seine . Seine

5-Q
10-14

15-19
20-24

25-?9 0.01 0.01 0.02 0.14 .0.07 6.4

30-34 1.~5 0.48 0.36 0.02 2.83 2.9 10.0 1.55 1.36

35-39 6.54 1.61 0.77 0.11 5.22 6.4 7.1 3·01 3.24

40-44 9.66 1.95 0.59 0.29 4.44 6.6 6.6 3.31 2.08

45-49 7.88 1.61 0.40 0.48 3.26 4.5 4.5 2.27 2.01

50-54 5.09 1.19 0.30 0.51 2.41 2.2 2.2 . 1.18 '1.08

55-59 3·70 0.89 . 0.19 0.34 1.90 '1.1 1.1 0.98 0.77
..

60-64 2.54 0.66 0.13 0.27 1.31 0.7 0.7 0.57 0.46

65-69 1.49 0.50 0.10 0.23 0.94 0.5 0.5 0.32 0.30

70-74 0.96 0.36 0.08 0.19 ' 0.74 0.4 0.4 0.15 0.27

75-79 0.43 0.27 0.06 0.15 0.62 0.3 0·3 0.07 0.22

80-84 0.28 0.26 0.06 0.17 0.49 0.2 0.2 0.04 0.08

85-89 0.38 0.22 0.06 0.16 0.34 0.2 0.2 0.02 0.02

90-94 0.38 0.20 0.05 . 0.16 0.22 0.1 0.1 0.02 .+

.95-99 0.43 0.14 0.03 0.11 0.14 0.09 0.09 0.01 +

100-104 ,0.38 0.09 0~01 0.06 . 0.12 0.07 0.07 +
, " ..., ,.

05-109 0.24 0.04 0.003 0.02 0.02 0.02

110-114 0.09 0.01 0.001 0.01 0.008 '. 0.008

115-119 0.04 0.01 + 0.OQ2 0~003 0.003
• o .............

120-124 0.04

125-129 0.02

Total 41.72 ~0.5 3·2 3.3 25.1 26.4 40.5 14.3 11.89

~) Netherlands - landings and catch.

1) 1972.

2) Menn 1969-73.

3) Mean 1969-72.

4) Menn 1971-73.

5) Mean 'landings irom Dividono IVb nnd c f"or
the years 1967-72. .
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Table 9. HADDOCK. Numbers(millions) at each Length{x)

EnCland1) !{ctherlunds4)
.

2)Scotland

Lenrrth Trawl Seine Trd.w1 Seine U3SR3) L:"tndings Clltch l~Or....<J.?)

10-14 0.6 25.1

15-19 5.1 6.3

20-24 - - 40.5 0.01 2.4 5.6

25-29 1.1 0.9 6.5 21.1 166.1 1.3 20.9 4,.5

30-34 5.8. 3.0 21.1 41.6 198.8 8.'1 13.1 2.0

35-39 6.4 2.5 28.8 32.4 62.1 6.4 6.5 1.3

40-44 4.9 10 3 12.1 14.2 15.0 1.8 1.8 0.4

45-·19 1. ·1 0.4 3.8 5.3 4.9 o.t1 0 0 4 0.05

50-54 0.6 0.1 1.0 1.5 2.0 0.1 0.1 -
55-59 0.3 0.05. 0.3 0.5 00 05 0.05 -

"'1' 60 0.1 0.01 0.1 0.2 0.03 0.03 -

Total 20.6 8.3 19.7 122.8 495.1 18.5 45.9 45.8

(x) I;mdingn ror United Kingdom, Neth9rh-..nus :?n1 lrorway. Catchcs ror US3R

end !fether1ands.

1) Mean 1961-1913

2) Mean 1961-1972

3) Mean 1961-1910

·1) Mean 1969-1972

5) 1973. 3stim:J.tea brl~cd on sQmr1es of lr:.ndings for reduction Il1rposes

.froit. thi; northern Korth Se:1.

•

•
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Table 10. WHITING. Numbers (~llions) at each Length~X)

Length Denmark1) Enl!land2) scotl:md3) Netherlcnds4) Belc-ium5)
(Trawl) Trawl Seine Trawl Seine Ii:ndings Catch

5-9 147 .
10-14 415

15-19 402 0.01 0.2

20-24 291 0.1 0.02 0.2 1.0 1.5 30.1 0.01

25-29 120 2.1 1.1 5.5 22.4 11.0 52.5 0.40
"

30-34 17 3.2 2.7 12.3 28.0 13.8 14.8 3.55

35-39 0.7 1.7 1.1 6.4 9.1 4.1 4.1 1.90

40-44 0.5 0.2 1.7 2.1 0.8 0.8 0.38

45-49 0.1 0.03 0.5 0.6 0.2 0.2 0.04,

50-54 .. 0.01 + 0.09 0.1 0.04 0.04 0.01
"

55-59 +
\ 0.02 0.02.. ,

? 60 .. .
.-

26.7 '
\

Total 1 393 7.7 ' 5.1' 63.3 31.4 102.7 6.3
, ,

" '

(x)

1 )

2)

3)

4)

5)

Landings for all countries plus catches for Netherlands

Mean 1970-1971

Mean '1967-1973 (including an estimate of disc<::.rds)

Mean 1967-1972

Mean 1969-1972 - all cears

Mean 1971-1972



Table 11. WHITING and 1IA.DnOCK. Estimates of Numbers (millions) Discarded by

the Dutch Fleet (all years).

WHITING !

~ 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
Gr:oup

0 - - - - - - - 3.5 - - - - - -
1 8.9 1.4 26.3 85.8 28.0 48.7 40.6 38.0 40.0 88.8 17.6 19·7. 67.7 80.0

2 8.9 8.4 25.5 12.6 38·9 7.1 19.9 21.2 11.8 19·2 30.6 3·7 9.9 28.3

3 0.2 0.2 0.2 0.3 0.1 0.2 0.2 0.1 0.2 0.2 0.2 0.3 0.04 0.07

HADDOCK

0 - - - - - - I - - - - - -1

1 4.4 9.2 4.8 174.6 2.0 48.4 1.4 22.3 138.2 12.0 0.9 9.7

2 - - - - 14.0 - - - - - - -

•

I
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Table 12. Northern North Sea GOD (Division !Va). . .
All Gountries. Uumbers landed (in millions) •.

~
1963 1964 . 1965 1966 1967 1968 .1969 .1910 1971 1972-Age ..

Group

1 1.6 0·9 7.0 ,6.3 7·3 1.8 .~ 0.2 3.0 10.4 2.1

2 25.0 10.0 9.4. 21.2 32·3 18.5 14.4 9·7 ~5,.5 48.8

3 3.0 12.0 7.,5 . 6.7 '14·5 11.4 10.8 11.2 2.4 10·9

.4 1·3 2.1 .4.5 . 3·7 . 2.7 3.0 7.1 .4.9 2.8 1.2
-

1.S
,.

5 0.6 0.8 1.0, 1.9 0.7 2.3 2.5 ' ,L3 1.2

6 0.3 0.3 0.5 0.5 0.8 0·4 0.'5' 0·7 0.6 ·0.5

7 " 0.06 0.09' 0~18 0·3 0.2 0.2 0.3 0.14 0.2 0.2'
,

0.068 0~06 0.03' .0.13 . 0.2 0.15 0.09 0.08 0.12 0.08

9 0.3, 0.06 0.02 0.04 0.07 0.03 0.03.. -
10 .,

'O~04 0.05 0.03 0.01 0.04 0.04 .. 0.03 0.03
11 0.04 0.02

Total 31.9 26.5 30·3 40.9 59.8 36.1 35.8 32·4 43·3 65.0
. ,

Table 13. Southern.. North Sec. GOD (Divisions IVb,c). .
. '. All Countries. Nu:nbers 1anded (in mil1ions).

, ,

~
1963 1964 1965 1966 196J 1968 1969 1970 1971 1972

Age ....
Gr:oup .-.

-
1 16.2 46.0: 31'.5 73.5 58.0 5.6 2.9 38.7 43.8 2.4

' .
2 13.0 13.9 58.3 51.1 50~6 61.6 '8.6 ' 18.3 125.5 . ~47.0

3 3.2 '4.0 " 6;2 22.1 12!7 25.6 20.9 ,:' 5·3 '12.3 32.9

4 1.8 1.4 1.7 2.9 6.8 8.2 7.9 7.5 . 3~2 3.9..
5 1.8 0·7 0.7 0.9 1.0 5.0 2.9 - , 4.4 4.8 1.2

6 1.2 1.4 0.3 0.7 1.0 0.9 2.4 1·3 1.8 ?4
7 - 0·3 0.3 0.2 0.4 0.4 0.4 0.9 0.5 1.2

8 0.4 0.07 0.14 0.2 0.2 0.2 . 0.3 ,0.09 0.3 0.5

9 - 0.06 0.01 0.08 0.09 0.14 0.14 0.16 0.16 0·3
10 - - 0.03 0.02 0.01 0.09 0.02 0.10 0.06 . 0.08

......
0.0611 - - - ·0.03 - 0.02 0.07 0.03 .-

12 - - - 0.01 0.01 - - 0.02 0.03 -
13 - - - - - 0.01 - - - 0.01

Total 37.6 67.8 99.2 151.7 130.8 107.8 46.5 76.8 192.5 191.9
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Table 14 ITorth Sea HADDOCK All Countries Numbers 1anded (in mi11ions)• • • •

~
1959 1960 1961 1962 -i 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

G~P
1 32.5 26.4 20.5 64.4 25.0 .01 24.6 11.7 48.8 44.6 69.5 4.; 31.0 11.0
2 17·? 111.4 64.3 23.7 118.1 426.5 3.7 6.7 25.2 187.2 1 563.; 116.4 22.7 210.8
; 8.4 9.9 66.0 32.7 13·5 146.4 46d.8 17.7 3.3 27.4 168.;. 1 494.;4 37.4 30.8
4 79.7 ' 6.0 ;.9 18.6 12.2 17.1 33.2 410.5 ' 6.7 2.4 24.8 34.5 372.2 23.0
5 14.5 23·2 2.3 1.2 6.5 9.5 6.8 24.6 194.8 2.2 4.8 .6 11.4 170.1
6 3.4 3.0 7.4 .7 .5 4;3 3.8 4.3 4.9 65.7 2.1 .5 .7 3.8
7 2.2, 1.0 .8 ;.4 .4 .3, .7 .4 .5 .6 39.; .2 .2 .1
8 .3 '.4 .4 .; .9 .5 ' .; .08 .3 .1 4.8 2.6 1.9 .5
9 .03 .06 .0; .01 .06 .02 .005 .03 .01 .01 .8 .01

10 .OO~ .01 .01 .2 .09

Total 158.2 187.3 165.7 145.0 177.1 604.7 533.9 476.0 284·5 330.2 1 876.9 1 65;.5 478.5 1450.-2

Table 15. North Sea 'WBITING. All Countries. Num:l?ers landed (in mi11ions).

~
1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971

Aga
Group ,

0 20.2 16.2 145.6 57.8 64.3 198.8 35.8 26.5 ' 149.7 88.0 1 079.4 1 0;2.8 937.9
1 50.9 91.9 92.2 67.1 271.6 61.8 79.0 264.4 107.6 387.6 ;05.4 459.6 207.8
2 71.3 50.2 130.8 72.5 212.6 149.7 46.9' 173.6 66.8 231.4 479.0 24.5 36.5
; 41.8 73.2 84.7 90.6 56.9 106.5 217.2 64.5 72.7 76.4 105.5 ' 351.9 12.8
4 81.3 12.4 -24.9 26.8 ;5.0 21.7 65.2 197.7 20.7 45.2 27.2 40.9 111.5
5 24.7 17.7 1.5 6.4 8.2 12.4 8.3 29.8 58.7 7.6 11.1 10.6 12.4
6 4.8 2.8 3.8 0.; 1.7 ;.1 ;.8 '3.5 . 7.5 ;2.1 1.8 '4.2' 2.;
7 14.0 0.9 0.2 ,1.3 .01 0.6 0.9 1.2 1.0 ;.0 7.7 0.7 0.8
8 1.6 2.0 0.; 0.04 0.1 0.1 0.1 0.5 0.2 0.2 0.9 2~2 0.8

Total 310.6 267.; 484.0 ;22~84 650.4 554.7 457.2 761.7 484.9 871.5 2 018.0 l' 927.4 1 ;22.8

I

~
I

, .
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Tab1e 16. l~orthem Uorth Sea COD (Division !Va).
EntiI:rates of the Fishing I-Iortality Rate (F) from
Vi tualr Population Ant:l.1ysis foJ:' l-I = 0.2.

bu.rrenf

~
'1963 1964 1965 1966 1967 1968 1969 1970 1911 1912 Values )

Äge
Group .

1 0.04 0.03 0.11 0.08 0.13, 0.04 0.01 0.05 - - 0.05

2 ,0.64 0.40 0·48 0.55 0.70 0.56 0.51 0.93 0.71 - 0.72

3 0.41, 0.14 0.60 0.76 0.94 0.58 ' 0.76' 0.98 0.62 0.71 0.79

4 0.31 0.56 0.69 0.68 0.81 0.50 : 0.90 0.98 0.71 0.17 0.86

5 " 0.38 0.43 0.54 0.75 0.84 0.51 0.91 1.01 0.83 0.11 0.94
, '

6 0.49 0.31 ,0.50 0.55 0.85 0.43 0.85 0.83 0.71 0.77 0.82

7 0.23 0.29 0.39 0.53 0.62 0.51 0.73 0.65 0.78 0.77 0.72

8, 0.10 0.15 0.92 0.93 0.71 0.48 ,0.40 0.15 0.10 0.71 0.62

9 4.40 1.30 0.00 0.00 0.98 0.15 0.43 0.13 0.42 0.17 0.53

10 0.44 0.42 0.54 0.63 0.77 0.46 0.64 ' 0.86 0.75 0.77 0.53

1) "Va1ues used for current stock assessments.
Note: Values of F assumed initiall:y are shown in the co1umn headed "197211

and in the row 1abelled "10" •

Current
Valuos11

0.11

k>.64
p.66 .

0.56

0.57

0.54

0.47

0.43
0.43
0.43

. Tab1e 17. , Southem ITorth Sea COD (Division IVb,c).
Estim3:-tes of the Fishing 110rtality Rate. (F) from
Virtual Population Analysis for M= 0.2.

~ 1963. 1964 1965 1966 . '1961 1968 1969 1910 1971 '1972
GroUl)

1 0.34 0.28 '0.25 0.43 0·34 0.17 0.05, 0.15 - -
2 0.64 0.56 0.70 0.81 0.60 0.74 0.44 0.53 0.94, ..-
3 0.39 0.42 0.53 0.63 0.48 0.71 0.61 0.53 0.83 0.70

4 0.49 . 0.28 0.32 0.51 ,0.40 0.67 0.49 0.46 0.74 0.70

5 0.43. 0.36 0.24 0.28 0.31 0.59 0.53 0.57 0.61 0.70

6 0.85 0.66 0.28 0.39 0.53 0.56 0.62 0.51 0.48 0.70

7 0.05 0.68 0.31 0.29 0.43 0.48 0.49 0.53 0.39 0.70

8 1.00 0.72 0.62 0.34 ' 0.31 0.42 0.73 0.19 0.37 0.70

9 0.32 0.28 1.01 0.25 0.67 0.48 1.12 0.61 0.70

10 0.32 1.03 0.17 0.44 0.16 0.85 2.13 0·70

1) Va1ues used for current stock as~essments.

Note: 'Values of F assumed initia11y are shown in the column headed "1972"
and in the row 1abo11ed "10".



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

Table 18. Uorth Sea HADDOCK. Estimatcs of Fishing Mortality Rate (F) fro.:::l
Virtual Population Analysis for M= 0.2 and J1 ... 0.3.

J.t = 0.2

'!g~ 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
Group

1 0.10 0.13 0.16 0.12 0.01 .0.00 0.54 0.09 0.08 0.01 0.22 0.03 - -
2 0.54 0.64 0.58 0.41 0.,6 0.29 0.13 0.30 0.31 0.54 0.46 0.78 0.26 -
3 0.44 0.71 0.94 0.62 0.29 0.96 0.39 0.72 .0.22 0.62 1.21 0.99 0.55 0.65
4 0.96 0.65 0.68 0.78 0.49 ' 0.73 0.60 0.69 0.67 0.24 2.54 0.90 0.73 0.80
5 1.24 0.86 0~55 0~46 0.70 0.93 0.74 1.32 0.85 0.49 1.08 0.44 0.90 0.90
6 0.91 0.98 0.75 0.32 0.36 1.61 '1.36 1.76 1.12 . 0.79 1.29 0.29 1.48 0.90
7 1.24 0.76 0.79 0.99 0.31 0.37 1.59 .0.47 1.18 0.37 2.04 0.37 0.18 0.90
8 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.90

Current
Values 1)

0.02
0.50
0.96
1.10
0.80
0.80
0.80
0.80

1) Valucs used f'or curront otock aasessI:lents.
Hote: Va1ucs of' F aSl3u::J.od initially are shown in tho cö1urm hco.ded "1972" and in the row labelIed "8".

~
1959 1960 1961 1962 1963 1964 1965 1966, 1967 1968 1969 1970 1971 ,1972

A:;3
Group

1 0.09 0.11 0.12 0.10 0.01 0.00 0.41 0.08 0.06 0.01 0.18 0.03 - -
2 0.16 0.56 ,0.50 0·33 0.31 0.24 0.11 0.23 0.27 0.48 0.40 0.67 0.23 -
3 0.36 0.60 0.84 0.53 0.25 0.85 0.33 0.62 0.17 0.57 1.09 0.87 0.48 0.60
4 0.86 0.54 0.57 0.69 0.44 0.65 0.54 0.61 0.58 0.20 2.35 0.80 0.64 0.70
5 1.13 0.76 0.46 0.39 0.64 0.84 0.68 1.21 0.76 0.44 0.90 0.39 0.80 0.80
.6 0.82 0.89 0.68 0.28 0.31 1.51 1.24 1.65 1.01 0.74 1.17 0.23 1.34 0.80

I
7 1.17 0.70 0.74 0.93 0.29 0·35 1'.51 0.44 1.11 0.35 1.95 0.35 0.15 0.80
8 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0~80 0.80 0.80 0.80 0.80

I

l\)
0\

I
Curr~mt

Valueo 1)

0.01
0.40
0.84
1.00
0~70

0.70
0.70
0.70

1) Vo.1ucs used ror current stock assessments.
Note: Values of F assumed initia11y are. show in the co1i.unn he~ed "1972" and' in the row 1abe11ed "8"•

•



Table 19. North Sea 4niG•. EstiI:lates of Fishing I.1ortality.te (F) frc:::J.
Virtual Population Analysis for M == 0.2 andM == 0.3.

M == 0.2

~
1959 1960 1961 1962 196, 1964 1965- 1966 1967 1968 1969 1970 1971

Agu
Grcup -

0 0.0, 0.0, 0.13 0.03 0.14 0.25 0.05 0.0, 0.06 0.11 1.01 - -
1 0.20 -0.20 0.38 0.20 0.24 0.,7 0.23 -0.11 0.23 0.28 0·10 1.12 -
2 0.45 0.30 '0.58 -' 0~51 0.59 0.19 0.41 0.71 0.40 0.15 0.55 0.12 0.60
3' 1.19 0~97 0.94 0.82 0.78 0.54 0.42 0.89 0.64 0.87 0.85 0.97 0.90
4 1.31 1.7, 1.1, 0.91 0.91 0.80 0.17 0.88 0.03 1.11 0.91 1.00 1.00
5 ' 2.01 1.28 1.17 1.09 0.81 1.02 0.84 1.04 0.71 0.06 0.95 1.22 1.CO
6 1.29 2.21' 1.13 0.19 1.02 0.86 1.09 1.12 '0.83 1.16 0.51 1.31 1.00
7 1.52 0.94 1.27 2.03 0.05 1.41 0.66 LAI ,1.27 1.00 1.0, 0.38 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Values
for 1961-68

0.05
0.25
0.60
0.75
0.91
0.80
1.00
1.10
1.00

~ Va.lues of F assumed initial1y are show in theco1umn headed "1971" and in the row labelIed "0".

M=,0.3

I
I\)
-.3

I

- ,

1966'

~
1959 ,1960 1961 1962 1963 1964 1965 1967 1968 1969 1970 ,1971

Age
Group

, .
0 0.02 0.03 1.03 0.02 0.11 0.20 0.04 0.03 . 0.05 0.09 0.93 - -
1 0.16 0.16 0.31 1.66 0.18 0.31 0.19 0.61 ' 0.19 0.24 0.61 1.64 -
2 0.39 0.26 0.51 0.44 0.51 0.15 0.35 0.62 0.35 0.67 0.50 0.11 0.80
3 1.11 0.88 0.83 0.7, 0.69 0·47 0.,7 0.18 0.57 0.18 0.17 0.91 0.90
4 1.21 1.59 1.03 0.81 0.82 0.71 0.69 - 0.78 0.72 1.01 0.84 0.93 1.00
5 1.91 1.18 1.04 0.99 0.12 0.9, 0.16 0.94 0.64 0.75 0.88 1.15 1.00
6 1.19 2.09 1.06 0.69 0.94 0.71 1-.01 -1.04 0.76 . 1.07 0.44 1.24 ' 1.00
7 1.45 0.88 -1.20 1.94 0.05 1.33 0.62 1.33 1.20 0.94 0.97 0.35 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1~00

Values 1)
for 1961-68

0.05
0.22
0.50
0.68
0.85
0.10
0.91
1.05
1.00

1) Va1ues fur assessments for 1967-68.
, ,

note: Values of F assumed initia11y are show in the 'co1umn headed "1971" and in the row labelIed "8".
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Table 20~ Northern North Sea COD (Division IVa) ..
Estimates of Numbers in the Sea (mi11ions) !rom
Virtual Population Analysis ..

M = 002

~
1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

Age
Group

1 42.. 1 3401 74.. 4 92~2 6508 50~3 21.. 4 70 .. 1 132.. 4 30.. 7
2 5708 3301 27~1 54.. 7 6908 4703 39.. 6 17.. 4 5407 99,,0

3 908 24~9 1802 13.. 7 25 .. 7 2803 . 22 .. 1 19~5 506 2200

4 4.. 5 5.. 3 907 802 503 I 802 i 13.. 0 805 600 2.. 5

5 200 205 2.. 5 4.. 0 304 1.. 9 : 401 403 206 2.. 4
I

6 007 101 104 1~2 105 102 I 009 103 103 0.. 9

7 . 003 0,,4 0.. 6 0,,7 006 0.. 5 006 003 : 0.. 5 005

8 0.. 7 002 002 003 003 002 003 0.. 3J 0014 0,,17

9 = 0050 0.. 14 0~07 001 0013 0012 0,,1 0010 0,,06

10 0002 - 0011 0012 OoOE 0,,03 0009 0.. 01 0006 0.. 05

Total 117.. 9 102.. 1 134~4 17502 172,,6 138 .. 1 10202 12109 j 20304 158.. 3

Table 21" Southern North Sea COD (Divisions IVb,c)o
Estimates of Numbers in the Sea (mi11ions) from .
Virtual Population Analysiso

M = 02 2

,

I~
1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 .,

Age .1

Gro".1p

1 6008 20501 15607 23003 21909 38 .. 6 6209 315 .. 4 43703 1008

2 3000 3503 12606 100.. 0 12207 128 .. 1 26,,5 48:09 22304 318,,6 'I

3 11.,0 1300 16.. 5 5106 3603 5502 4909 1400 23.. 7 71 .. 3

4 501 601 700 800 2205 1804 2203 2202 608 804

5 507 206 3.. 8 4,,2 3.. 9 1203 7.. 7 11,,2 1105 206

6 2.. 2 300 105 205 2.. 6 203 506 3.. 7 502 5.. 1

7 002 0.. 8 103 009 1.. 4 102 101 205 1,,8 2,,6

8 007 0016 003 008 006 007 0.. 6 006 102 1.. 0

9 0001 002 0006 0014 004 003 004 0.. 2 004 007

10 0001 0001 0013 0004 0004 003 0013 002 0007 0017

Total 11507 26603 31309 39805 410 .. 3 257.. 4 17701 418 .. 9 71104 42103

•
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Tab1e 22. North Sea HADDOCK.

Estimates of Number~ in the Sea (mil1ions) from VirtuaI Population Analysis.

M = 0.2

A~~ 1959 1960 1961 1962 1963 1964 1965 1966 ·1961 1968 1969 1970 1971 1972
Group

1 361.7 236.3 154.3 619.4 3 252.9 63.9 64.3 145.3 720.1 6 177.9 391.1 141.3 783·2 127.3
2 44.8 271.8 169.7 107.9 449.1 2 640.6 52.1 30'-6 108.4 545.5 5 017.8 257·7 111.8 613.2

..
117~63 26.0 21.3 71.5 58.8 257.3 1 621.6 37.5 18.6 64.9 259.1 2 583.9 96.4 10.3

4 .140.1 13.8 8.6 37.5 34.2 36.0 80.5 901.5 14.9 12·3 28.6 63.0 786.4 -45.5
5 22.0 43.8 5.9 3.6 14.2 17.1 . 14.2 36.2 371.4 6.2 7.9 1.9 20·9 311.6
6 6.2 5.2 15.2 2.8 1.8 5.8 ·5.5 5.6 1.9 130.5 3·1 2.2 1.0 7.0

1 3."3 2.1 1.6 5.9 1.6 1.1 0.9 1.2 0.8 2.1 48.3 0.7 1.3 0.2
8 0.6 :0.8 0.8 0.6 1.8 1.0 0.6 0.16 0.6 0.2 1~2 5.1 0.4 0.9
Total 610.1 595.1 413~7 855.2 3 814·4 3 022.5 1 839.7 1158.1 1242.1 6 939.6 5 751.1 3 053·9 ~801.4 1176.0

M =0.3

~~ 1959 1960 1961 1962 1963 1964 .1965 1966 1961 1968 1969 1910 1911 1912
Group

1 459.1 301.6 203.1 791.4 4 483·3 88.2 83·5 185.8 899.9 1 915.1 483.2 183·5 1 010.5 133.5
2 53.6 312.3 200.9 132.9 531.2 3 299.8 65.3 41.0 121.6 624.8 5 810.3 298.6 132.3 166.5·

3 31.8 25.1 132.1 90.6 70.5 289.0 1 932.2 43.5 24.2 71.9 285·4 2 904.3 112.9 11.9

4 156.9 16.4 10.3 42.4 . 39.5 40.7 91.1 1021.6 11.3 15.1 30.1 10.9 897.3 52.0

5 24.1 49.3 7.1 4.3 15.7 18.9 15·.7 39·4 414.5 1.1 9.2 2.1 23·5 350.6
6 6.9 5.8 11.0 3·3 2.2 6.2 6.0 5·9 8.1 143·1 3.4 2.8 1.1 7.8

7 3.6 2.3 1.7 6.4 1.9 1.2 1.0 1.3 0.8 2.4 50.1 0.8 1.6 0.2

8 0.6 0.8 0.8 0.6 1.9 1.0 0.·6 o~l€ 0.6 0.2 1~2 5;4 . 0.4 1.0

I
'l'ota1 136.6 113.6 573·0 1071.9 5 146.2 3 745.0 2 195.4 1344.7 1493.6 8 840.3 6 133.5 3 468.4 2 239.6 1 389.5

I
1\).
\.0

I



Table 230 North Sea 'WHITING..
Estimates of Numbers in the Sen (mi11ions) frora Virtual Population Analysis.

M= 0.2

Ag~~ 1959 1960 1961 1962 1963 1964 1965 1966 1961 1968 1969 1970 1971
~roup

0 124q6 52404 1282.1 1911q1 544.6 1003•.4 832.1 1004q9 2159.6 950.1 2092·9 - -
1 310q8 51500 414.1 918.4 1561.0 381.9 642.6 649.4 195q1 2124.3 698.5 626q1 ' -
2 244.5 249.8 386.8 233.2 614.2 101304 218.4 418 .. 5 261.1 518.6 1310.9 283.5 9L8

3 65.2 128.3 15L8 116.8 11401 218.0 688.5 119.1 168.1 143.7 201.0 611.1 206.1

4 120·3 1602 3908 48.8 6308 . 43 .. 1 132.1 368 .. 1 40.0 1300 49.5 1004 19105

5 30.5 2605 2.4 1005 16.1 21.0 15.9 50qO 125.8 14.3 19.6 16.3 21.3
-
6 ' 6.11.1 304 0~6 2.9 ' 5.9 6.2 5.6 14.4 50.6 5.0 6.2 3.9

1 1903 106 003 106 0.2 0.9 2.0 101 105 5.1 13.0 2.4 104

8 2.4 304- 005 0007 0.17 0.11 0.11 0.9 0.3 0.3 1.5 3.8 L4

Total 1584.1 1528.6 2284.5 3361.1 292308 2153.8 2538.6 2618.8 416101 3880.0 4391.9 - -

M = 0.3

Ag~. 1959 1960 1961 1962 1963 1964 1965 1966 1961 1968 1969 1910 1911
Group
0 983.8 100.8 1124.5 2854.1 116.6 1290.3 1065.9 133~.3 3618.1 1181.4 2218·3 - -
1 410.4 111.5 50503 115300 2064.. 8 415.9 186.2 15900 961.3 2552.6 804.4 662.8

2 283.6 291.4 441.4 . 213.5 123.6 1213.9 258.5 480.4 . 30608 586.2 1484.9 323.1 95.6

3 10.1 142.0 110.4 19901 130.4 323.1 809.8 135.0 191.4 160.5 222.9 668.4 215.2

4 13002 1103 . 46.6 54q9 1100 48.6 148.9 415.2 45.1 80.1 54.4 16.2 199.3

5 32.1 2808 2.6 11.5 18.1 23.2 11.1 55.4 141.3 16.4 21.5 11.5 22.2

6 1.8 305 6.6 0.1 302 605 6.8 6.1 16qO 55.1 5.1 6.6 4.1

1 2005 101 0.3 1.1 0.3 Oq9 2.2 1.8 1.6 5.6 14.0 2.1 1.4

8 2.5 3.6 0.5 0.01 0018 0.,18 0.18 0.9 .004 0.4 1.3 3.9 1.4
-, Total 2001.6 190606 290402 4548.6 312802 3442.6 309602 3186.1 5283.2 4644.3 4881.4 - -

\>lo

•
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Table 24. Estimates of Year Class Strength.
COD (IVb,c) HADDOCK WHITING

Year
c1ass (1) (2) (3) (4) (5) (4) (6)

i

1958 1 130 368 120 -
1959 350 236 220 725
1960 310 154 350 524
1961 61 1 560 ;619 390 1 282
1962 205 12 000 3 253 2 170 1 978
1963 157 20 64 80 545
1964 230 80 64 540 1 003
1965 214 38 220 90 145 290 833
1966 7 5 39 3 060 720 400 1 005
1967 51 5 63 20 000 6 178 1 380 2 760
1968 322 75 315 1 100 391 60 950
1969 388 72 437 970 141 160 2 093
1970 5 3 11 3 000 140

t 1971 50 7 000 1 000
1972 1 606 3 600

(1) Catches per unit effort in numbers of 2 year old cod per 10 hours beam
trawling in the Southern Bight (nutch data).

(2) Average numbers per hour' s fishing during the International Young
Herring Surveys.

(3) l-lillions of fish at age 1 from VPA with M= 0.2'.

(4) Catches per 10 hours' fishing of 1 year old fish by Scottish Research vessels.

(5) Mil1ions of fish 1 year old from VPA with M = 0.2.

(6) }lillions of fish at age 0 from VPA with M = 0.2.

Table 25. Percentage Changes in Yie1djRecruit for Various Percentage
Changes in Total Fishing Effort (relative to current levels
of yie1~recruit and effort).

%Change in %Changes in Yie1d per Recruit
Effort from
Assessment COD HADDOCK WHITING
Level M = 0.2 M = 0.2 M = 0.3 M = 0.2 M = 0.3

-6C1/o +33 +12 -15 +5 -10

-4~ +25 +11 .. 5 +6 - 5

-3C1/o +18 + 9 - 3 +4 - 3

-2~ +11 + 5 - 2 +2 - 2

0 0 0 0 0 0

+2C1/o - 9 - 5 0 -2 0

+3<>% -14 - 8 0 -4 0

+4C1/o -17 -11 - 1 -5 - 1

+6<>% -24 -16 - 2 " -8 - 3
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Table 26. Selectivity Data.

(Ogives transformed to logistic curves = --l"';:--P-

Present mesh sizes in use (double synthetic, wedge gauge. From Coop.Res.Rep.1969)

Seine:

U.K. 73/103 (single synthetic)
Sweden 70 mm.

Mesh Size(mm)

81
81
64
73
75
83
19.6

Trawl

U.S.S.R.
U.K.
France
Netherlands
Belgium
Sweden
Denmark

'.

COD1) HADDOC~) ) WHITING3)

Selection factortraw14) 3.6 3.4 3·8

75 mm 5~.retention .
+ range 25-75% 27.0 ± 2.4 25.5 ± 2.1 28.5 ± 2.6

a 0.2289 0.2616 0.2113
b 6.1796 6.6701 6.0212

80 mm 50% retention + range 28.8 ± 2.6 27.2 ± 2.3 30.4 ± 2.9-

a 0.2113 0.2388 0.1894
b 6.0846 6.4961 5.7582

85 mm 5~ retention + range 30.6 ± 2.8 28.6 ± 2.4 32.3 ± 3.1

a 0.1962 0.2289 0.1772
b 6.0031 6.5458 5.7234

90 mm 50% re~ention + range 32.4 ± 2.9 30.6 ± 2.5 34.2 ± 3.3

a 0.1894 0.2197 0.1665
b 6.1370 6.7234 5.6927

100 mm 50% retention + range 36.0 ± 3.1 34.0 ± 2.6 38.0 ± 3.5

a 0.1772 0.2113 0.1569
b 6.3790 7.1832 5.9638

42 mm
62 mm
74 mm
82 mm)

« 75 mm range =
75-85 mm range =
85-95 mm range =
> 105 mm range =

Selection ranges estimated from Coop.Res.Rep., No.25

Selection ranges according to Scottish data.

1) Selection ranges interpolated between haddock and whiting.

2)

3)

4) Selection factors according to Coop.Res.Rep., No.25.



Table 27.
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Showing the 5~ Ages for the, Mesh Sizes in use, and
the Difference between these and the 5~ ages ror
various Larger Mesh Sizes.

Current DifferencEB in 5~ Age
Species Country Mesh Size 80 81) 90

England
Trawl & Seine 80 - 0.1 0.2

Scotland
COD Trawl &Seine 75 0.1 0.2 0·3

Netherlands 75 0.1 0.2 0·3

England
Trawl & Seine 80 - 0.2 0.4

Scotland
EADDOCK Trawl & Seine 75 0.2 0.4 0.6

Netherlands 75 0.2 0.4 0.6

England
Trawl &Seine 80 - 0.3 0.6

Scotland
WHITING Trawl &Seine 75 0.3 0.6 0.9

Netherlands 75 0·3 0.6 0.9
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Table 28. Effects on certain national fisheries of changes in mesh sizea )

-
Immediate losses; % Long term change in yield; %

Species Fishery Hesh size (mm) Mesh size (mm) .
80 85 90 100 80 85 90 100

•
r-

England, Scotland I I 2 +13t i

•Netherlands (landings) I

3 +11Cod INetherlands (catch) 9 + 4

U.K. + Netherlands (landings) +12

England trawl 3 6 + 8 +14
England seine 5 10 + 6 + 9
Scotland trawl 5 9 + 6 +11 e

Haddock Scotland seine 8 14 + 3 + 5
Netherlands (landings) 6 13 + 5 + 6

Netherlands (catch) 12 33 -11 -18
. --

U.K. + Netherlands (landings) + 5 + 8

England trawl 19 35 +36 +43
England seine 21 41 +33

I
+31

Scotland trawl 27 40 + 4 + 6,
vlhiting Scotland seine 35 50 - 7 -11\

N~therlands (landings)
.,

37 52 +19 +28

Netherlands (catch) 53 68 -11 -15

U.K. + Netherlands (landings) +14 +18 ---England otter trawl 7 17 36 +52 +79 +99 +155
Belgium beam trawl 5 13 22 44 +44 +66 +87 +126

Sole Netherlands beam trawl 8 18 28 48 +21 +30 +38 + 47
Netherlands beam trawl (discards) 12 14 15 15

Total these countries +23 +34 +42 + 55

England otter trawl + seineb) 0 0 0 + 2 + 3 + 4 + 6
Scotland otter trawlb) - - - 0 + 2 + 3 + 4 + 6
Scotland seineb) - - - 0 + 2 + 3 + 4 + 6

P1aice Netherlands beam trawl + 2 + 2 + 2 + 2- - - -
Netherlands beam trawl (diSCards)1 1 1 2 3
Germany otter trawl - - - - + 2 + 3 + 4 + 6
Denmark otter trawl - - - - + 2 + 3 + 4 + 6

-
I

---r--"-'- _..-
Total these countries + 2 + 2 + 3 + 4

a) Data on sole and plaice taken from the Heport of the North Sea Flatfish
Working Group, ICES Doo. C.M. 1974/F:6, Tab1es 7-11.

b) 0 = 1ess than 0.5%.
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Figura 1. Discard ogives. Percentages cf ROUNDFISH retained by Dutch beam and otter

trawls (from Daan, unpubl.)
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