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PRELIMINARY REPORT OF THE NORTH SEA. RODNDFISR vJORIG::rSfG GROUP 

1. Introduction 

Effect of Recommendation ZX) Fisheries 

on the Gadoid Stocks 

At the 1970 Council IJ!:eeting it was recommended (C.Res.1970/2:7) that 
''fhe North Sea Roundfish lA!orking Group sho1)~d meet to make further assessments 
of the state of the demersa1 gadoid stocks in the North Sea? taking account 
of the exceptionally large catches of certain species reported in "Bulletin 
Statistiquell in recent years ll

• 

The meeting was held in Copenhagen from 20-22 January 1971 with 
the following particip~~ts~ 

R. Jones~ U.K. (Chairman) 
R. C. A. Ba:rmister~ U.K. 
R. Knudsen, Denmark 
R. de Clerck,Belgium 
If .. Daan, Netherlands 
G. vlagner 9 Germany 
A. Rylen, No~vay 
D. S .. Danielssen~ lIorway 
G. Lefranc, France 
S. S. Fedorov? USSR 
O. v. J3akurin~ USSR 
J. }wl1er Christensen (ICES). 

In the Report of the !,;Jorking Group on Assessment of Demersal 
Species in the North Sea (l~on., 1969), the assessments included the effects 
of changes in mesh size and changes in fishing effort on the haddock, 1vhiting 
and cod fisher,y of the North Sea. To achieve this, mortality rates were 
required for the part of the life of a haddock, whiting or cod, after it had 
assumed the demersal habit but befo~e it had gro1in large enough to be fully 
exploited by the Recommendation 4XX) fisheries. 

In the csse of whiting~ it was recognised that some fishing 
mortali ty ilTOuld occur before and during the period up to the time i'Then the 
fish vTere fully exploited by the Recommendation 4 fisher,y 9 due to the 
activities of vessels engaged in Recommendation 2 fisheries. To al1o'VT for 
this, values of total mortality equal to 0.4 and 0.6 "rere adopted to provide 
a suitable range of values for assessment p~trposes. 

In the case of haddock and cod it was assumed that only natural 
mortality vTOuld operate during this period, and values of 0.1 Q...'I1d 0.25 v!ere 
adopted to provide a probable range of values. 

In view of the recent increase in the landings of certain 
Recommendation 2 fisheries, the 1rJorking Group irTaS set up to revieiv the 
validity of the mortality estimates, and, if necessar,y, to consider the 
effect of changes in them on the assessments made at the previous 
meeting. 

x) Recommendation 2 = Article 6 = }1ixed Fisheries 

xx) Recommendation 4 = lmnex II == Fisheries for protected Species 
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The !lexceptionally large catches of certain species ll mentioned in 
the Recommendation refer in particular to the lancLings of 469 000 tons of 
l;rorway pout landed from the l"iforth Sea in 1968, according to nBulletin 
Statistique ll • 

Norway pout are captured by vessels fishing for industrial 
p1U'poses, using small-meshed nets and classed as Recommendation 2 fisheries. 
In 1968, it ;;'las known that there 'tV'ere exceptionally large numbers of 
haddock in the North Sea. These vmre members of the 1967 year class w'hich 
was knmm to be one of the outstandiL'J,g year classes of the centuxy and 
'which? in 1968, vTould have been subject to exploitation in the Uortvay pout 
fishe:ty. ll.t the time of the 1970 Council r.1eeting, data relating to the 
relative stre:ngth of the 1967 Nor-my pout year class, 'which would have 
been the important one in the 1968 Norvray pout fishery, had not been ;;·rorked 
up. As there ,'las no evidence at the time to suggest that the 1967 Norvray 
pout year class ;;'ms other than average, the suggestion 'was made that the 
1968 Hort'my pout landings might in fact have been composed of more than 
the permissible lOJ~ undersizecl protecteo. species. If that "lvere so, the 
fear '\'Jas expressed that Q, considerable number of young haddock might have 
been destroyed in the 1968 Norvmy pout fishery and the vJorking Group was 
asked to assess the effect of this "itri th a vievT to considering the effect 
of Recommendation 2 fisheries on the Recommendation 4 fisheries. 

2. Landings from the Recommendation 2 Fisheries 

reported 
Table 1. 
clata. 

Details of landings from the Recommendation 2 fisheries, as 
to the Liaison Committee for the years 1965-69, are given in 
This Table is incomplete, not all countries having submitted 

2.1 :tTort-ray pout 

The principal Nor-'ray pou:b fisheI"J in the North Sea are cfL"l'I'ied 
out by vessels landing in Denmark and J:,TorvTay. 

Danish vessels TIk~y fish in Divisions IVa and IVb &~d the 
distribution of laIl.dings at one factoI"J in Esbjerg is shovm in FigtJ..re 1. 
These relate to the landings of Recommendation 2 species, excluding herring, 
sprat and sandeel. Observations on the likely species composition of these 
lfu~dings are given in a later section. 

From 1965-69, the landL~gs of Recommendation 2 species classed 
by De:nmo.rk as J:-TOrt'iay pout in Table I, ranged from 8 000 to 1/0 000 tons 
except in 1968, vThen landings of 411 000 tons ,'Tere recorded. 

T.l.1.e fishery for })Torvray pout by Nort'region vessels in, the period 
1965-69 came mainly from Division IVa, particularly from fishi...J.g grounds 
bordering the l\fort'regim1. Deeps i...11. depths ranging from 175-275 m (Fig.2). 
Landings during the period 1965-69 ranged from 10 000 to 62 000 tons, 
includll1.g also other small fish, mainly gadoidso The Imldings in 1968 
amounted to 58 000 tons. It may be noticed th8,t the Norwegian fishery
statistics overestimate the trtle Inndings of Nortvay pout due to the 
presence of blue "lhiting (Labn-Joharmessen et £11. 9 1964). 

2.2 Species comp2E..,i tion of the Dw...ish landings of Nortmy pout 

l'l.S the Druush s8lUpling programme in recent years "lms concentrated 
on herring landings in connection "d th the ICP"s Herring Tagging Experiment, 
no act'L1al data are available on the species composition of the Nortmy pout 
Inndings in these years in Danish ports 0 1Vi th regard to the very large 
ITorvmy pout lc,;o.dings in 1968, how'ever, it is relevant to consider the relative 
strengths of different Norvm,y pout yeo.:r classes. 
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Information on the year class strengths of Nonmy pout is 
available from two sources. From Scottish data, records are available of the 
number of gTOUp 1+ Norw~ pout caught per hour1s fishing by research vessels 
for the year classes 1959-69 (Fig. 3). In addition, Lalli~-Johannessen and 
Raill~shnan (1970) give data on the relative strengths of the 1959-69 
year classes. 

The Scottish data shO't1T that the 1961 and 1967 year classes were 
very good and the other year classes poor or average. From the table in the 
paper by Lahn-Johannessen and Radh81~ishnan9 the 1961 year class is also 
considered as very good, and the year classes 19609 19639 1964, 1965 and 1968 
as poor. No data are givon by these authors for the 1966 and 1967 year 
classes. The tvro sets of data only differ i,rith respect to the relative 
strengths of the 1962 and 1969 year classes. These would both appear to be 
poor or average from the Scottish data, but good according to Lahn-Jonnnnessen 
and Radhakrishnan. Overall, the aoOTeement bet'ITeen the tl-To sets of data is 
very good. 

In Figu.re 3 are shown the landings of Nonray pout by ])enmark superimposed 
on the estim8.tes of the relative strengths of different lifon-ray pout year 
classos~ These have been displaced one year with respect to the ])anish 
lancings, since each Non·w,y pout year class makes its main contribution to 
the fisherY'vJhen it is one year o:J.cl? Le. the relative strer..gth of the 1959 
year class is plotted against the Danish landings in 1960 and so on. 

This Figure clearly shows that the fluctuations in year class strengths 
and fluc~Qations in the ])anish landings closely parallel each other. DL 
particular the rise in landings ill 1962 c&~ be accounted for by a good year 
class in 1961. The rise in landings in 1967 and 1968 can be accounted for 
by the good and verY' good year classes of 1966 and 1967, respectively. 

In the absence of evidence to the contrary 9 the 1:lorking Group decio.ed 
that for assessment purposes 9 the Danish landings recorded as NOrYray pout ill 
Table 1 contained no more than the permissible 1010 of undersized protected 
species~ 

2.3 Species composition of the Nonlegian landi..Tlgs of Nonmy pout 

Estimates derived from samples of NonlTegian landings indicate that 
"Gue percentage b;y- 'weight of Horway pout in the landings has decreased sillce 
1962 from 75 to 40%, o.ue to an increase in the percentage of blue 'tibiting. 
(Labn-Johannessen and Radhakrishnan). 

The landings in 1968 amounted to 58 000 tons 9 and it is lmmm 
trot in this year some small gadoids viere included in the catch. On the basis 
of srurr.Qling i..Tl 19699 i'lhen the fishery was in the same region as in 1968 9 

the composition of the total catches from the Recommendation 2 fisheries 
o.moll.Tlted to 385~ l'Ton1ay pout 8Xld 471~ blue whiting. The sampling shm'iecl a 
content of 1. 75'; haddock and 0.6'/0 others. It was considered that to take 
5/; of the NOrYregian pout lanoings as haddock ought to give an overestimate 
of quantity of haddock in the 1968 landings (Table 2). 

2.4 Other Recommendation 2 species 

Details of the 12~ldingS of Recommendation 2 species other th8Xl 
those classed as NOlv-my pout are given in Table 1. 

Belgium - Landil10ryz given for Belgian vessels ranged from 2 000 
to 3 000 tons from 1965-69 &~d mainly relate to the landings by vessels 
engaged in fishing for herrings sprat ~Tld slLrimps. The by-catch of haddock 
and iIThi ting by these vessels:is considere.d to be negligible. 



- 4 -

Del1I!lark - Landings by Danish vessels ronged from 2.75 000 tons 
to 386 000 tons. 95~; or more "were herring and sandeel s sandeel being -'che 
mos-'c impor-'cant in 1966 8nd 19679 and herring in the other years. By-catches 
of l'lhi ting in these fisheries are included in the column headed 'rwhi tingll 0 

The by-catches of both haddock and '"hiting are included in the Donish 
landings of these species given in tlBulletin Statistiquel! (TaiJles 3 and 5) 9 and 
are excluded from the figures in the column headed "Other Recommendation 2 
Species!!. 

Ge~y - Landings by German vessels from 1965-68 ranged from 
70 000 to 102 000 tons. These landings came mainly from vessels engaged 
in fishery for shrimps, herring and sprats rold the by-catch of all protected 
species in 1968 and 1969 w-as less tha.n T/.J (TievJs 9 1968 a.nd 1969). 

Vl-- !+:>OD Norway - Lroldings by liforv;regian vessels from 1965-69 ranged from 
~e tons. These relate to londings of herring rold sandeels by 
vessels fislling for Recommendation 2 species. 

Polm~d - Catches ra.nged from 9 000 to 95 000 tons for 1965-699 
being mainly herrings sprat and mackerel. E.1-catches of haddock ru1d 
wliting are given in Table L ~To data on catches of protected species wero 
submi -'cted for 19,69. 

United Kingdom - Values ronged arotUld 1-200 tons for 1965-69 
and consisted. mainly of shrimps. The by-catch of protected species in these 
fisheries was negligible. 

lifotherlands - Vnlues rrolged from 33 000 to 96 000 tons ond consists 0_ 
only of herring and mackereL The by-catch of haddock and "whiting token in 

. these fisheries are included in the Table in the columns headed IiRaddockll o.nd 
!'Vl.b.i ting" • 

3. T"ne Effect of the Recommencla;tion 2 Fisheries on the Recommendation 4 Fisheries 

3.1 ~d.dock 

Tables 3 and 4 show" the total l\forth Sea landings of haddock 
according to !1Eulle-Gin Statistiquei! for -'che period 1956-69. The total c11tch 
averaged 79 000 tons up to 19639 but showed a substantial increase to 272 000 
tons bot"l:leen 1964 and 1966 due to the influence of the 1962 year class 9 2:l1d a 
further steep rise -'co 639 000 tons in 19699 follo,"Jing the entry of the out
stondi11g 1967 year class. 

Although the Recommendation 2 fisheries data are available for 
the "whole of the period 1965-699 it is not relevant to make 8l'l assessment on 
the basis of the average lroldings because of -the influence of the tlVO ver<.J 
strong year classes. It viD.S decided to consider only the 1967 year class of 
hacldock "which vroul(1 have been most affected by the Recommendo;tion 2 fisheries 
in 1968. It vlaS s therefore, decided to make an assessment for this year only. 
Before 8.1'l assessment could be made, it viD.S necessarJ to estimate its size 
of the year class relative to that of an average year class &~d then to 
convert this into absolute numbers of fish. 

301.1 The Relative year class strengths of hado_ock 

Data relating to the relative year class strengths of haddock 
are available from a.:nnuo,l trawling surveys made by the Scottish research 
vGssels. The results for the year classes from 1954 to 1969 are plotted 
in Figure 4. These sho"l:< that: 

the year classes ofg 

the year classes of~ 

the yGnr-classes of~ 

19569 19579 1959, 1960? 19639 1964 m~d 
1965 vrere relatively poor; 

"Or" 

19549 19559 1958, 1961:"~i968 ancL 1969 
were relatively gooci; 

1962 and 1967 were outstandingly good. 

Similnr results "l:Tere obtained by sampling Ivith German research 
vessols (vJagner) 0 
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~ne mean number per hour!s fishing of each of these groups 
of year classes vTereg-

for the poor yeal' classes 
for the good year classes 
for the 1962 year class 
for the 1967 year class 

13 ) 
130 ) 

1 200 ) 
2 000 ) 

number/hours fishing 

These data shovi that the 1967 year class ,-JaS about 150 times 
as good as an average poor year class and about 15 times as good as an 
average good year class. 

During the period 1956-639 d~~ which the total a~ual landings 
of haddock remained approximately constant 9 the fishery vlQ,S mainly depende...1'lt_ 
on the 1954-61 year classes. The average strength of these 'was 81 fish 
per hourts fishing. It follovlS9 therefore? that the 1967 year class was 
about 25 times as large as &"'1 average year class for the years 1954-61. Data 
relating to the distribution of haddoci0'f967 year class in the Central and 
Southern North Sea are given il~ FigQres 5 and 6. 

In the case of the 1962 year class its strength l'las about 15 
times average. Confirm.ation of the relative strength of the 1962 year class 
comos from samples of the landings of this year class by Scottish vessels 
in 1966. At that time, the trawl lru"'1dings per 100 hours of the 1962 year 
class, .. lmeh vms then four years of a.ge 9 were approximately 15 times as 
g"'.L'eat as the average trawl landings per 100 hours fishing of four year old 
haddock during preceding years. Before this 9 in 1964 and 19659 lano.ings 
of the 1962 year class by Scottish vessels \V'ere considerably belm-T 
expecta;'ciol1, due to the rej ection of ver.J large qUc..'lJ1ti ties of tlus year 
class at sea (Jones). Total landing statistics alone cannot therefore 
be use(l as a reliable gvide to the relative strength of ro~ outstc-"ndingly 
good year class, such as that of 1962 and 19679 and research vessel 
estimates are to be preferred. 

In this Report assessments have been made for 1968, and for 
this an estimate of the relative strength of the outstro~ 1967 haddock 
year class is requirect. In vim'T of the above considerations the research 
vessel estimate of 25 times average for the 1967 year class has been used 
in the calculation set out belovl. 

3.1.2 Dstimation of the number of recruits in the 1967 year class 

The absolute number of recruits one year of age necssary to 
account for t11.e landings as recorded in the "Bulletin Statistiquell in an 
average year over the period 1956-63 is calculated below? using the 
method outlined in AppendL~ I. This is then raised by a factor of 25 to 
estimate the nLlli1ber of 1967 recruits at that age. Values are calculated 
for the range of w, 1\1s and E specified bel011, 1There 

I'll 340 g = mean 'i'Toigb.t of haddock in Recommendo,tion 4 landilJ.gs 
by Scotlnnd, Engloocl ood Netherlands betw-een 1958 and 1961; 

\'J'2 440 g = mean 'Vmight of haddock in landings by the same countries 
in 1968; 

lYI 0.1 or 0.25 = assumed value of natural mortality betvmen ages 
1.0 and 2.0; 

E 0.7 or 0.9 = ra-Ge of exploitation of fish of 2.0 years and older. 
(Anon., 1969). 
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Ye8'x Classes 1954-1961 Subarea..IV 

Average Recommendation 4 
landings by all nations 
1956-63 (metric tons) 79 290 

E~uivalent numbers of 
haddock landed9 using 

c 

Division IVa 

49 600 

,!he range of mean "reights 6 6 
"<VI an(l vT2 180-233 x 10 146-113 x 10 

------.-~--- .. --~---.---------.----------,-

E~vivalent numbers of 
recruits R2 at the mean age 
of entry into the Recommen
dation 4 fisheries 
(ioe. at 2.0 years of age) 

'when E = 0.7 333-257 x 106 209-161 x 10
6 

"Then :ill = 0.9 259-200 x 10
6 

162-126 x 106 

E~uivalent nv.mber-q of 
recrui ts ~ = R2el-

(i.e. at 1.0 year of age) 

}1 = 0.1 
E = 0.7 

jJ = 0.9 

I 
I 368-284 x 10

6 
231-178 x 10

6 

I 286-221 x 106 179-139 x 10
6 

M = 0.25 1 

1

66 D = 0.7 428-330 x 10 268-207 x 10 
• 1 6 6 6 E = 0.9 I 333-257 x 10 208-1 2 x 10 

, I 

! 
1967 Year Class I 

I 
I 

Absolute number of recruits : 
RI in 19679 = ~ (1954-61) x 2~ 

Iv1 = 001 

]J = 0.7 I 6 
I 9200-7100 x 10 I 5775-4450 x 106 

E = 009 

xl[ = 0.25 

:ill = 0.7 

E = 0.9 

I 7150-5525 x 10
6 

I 

~0700-8250 x 10
6 

j 8325-6425 x 106 
1 

4475-3475 x 10
6 

6700-5175 x 106 

5200-4050 x 10
6 

I 

Total range 10.7-5.5 x 109 6 91 
.7-3.5 x 10 I 

____ ._ .. __ .J 

3.1.3 The Haddock assessment 

TIllS assessment assumes that 107; of the NOI'VTay -oout landed by 
])enmark ancL 5~; of those lancled by NorvTay \,[ere in fcwt haddock: The number of 
haddock 1anded~lthe Recommendation 2 fisheries is therefore estimated as 
follo1riS g-
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Total Weight of Norwa~ Numbers landed? as~~~ Estimated Numbe~ 
Pout Catches in 1968 . Indi-gidual Fish vleight I of Haddock I 

in Tons 70 g I 1ru~ded 
. -l 

At 1 year of age the vlorking Group I s estimates of the abundance 
of the 1967 year class of haddock from the previous section vrereg 

Total liforth Sea 

:Division IVa 

5.5 - 10.7 x 109 

3.5 - 6.7 x 109 

The :Danish and Norwegian Recommendation 2 fisheries are there
fore estimated to have takGn the following percentages of that year class: 

:Danish landings 
Norwegian landings 

Combined landings 

:Division IVa 

13· 7 - 7.2r; 
1.2 - 0.6% 

14·9 - 7.ff}~ 

Total North Sea 

10.7 - 5.5~; 
0.8 - O.~; 

11. 5 - 5.97~ 

It is emphasized tllat these estimates are based on assumptions 
about the species compositions of the :Danish and Nonregian liforway pout 
fisheries for i'lhich there is no a.irect evidence. 

::Because of this 9 it viaS considered that there was insuf'Iicient 
evidence to justify any recalculation of the haddock assessment made in the 
Report of the Ivorking Group on Assessment of :Demersal Species. 

302 "\iJ'.ai ting 

Landings of ,<rni ting from 1956-69 according to l'::Bulletin 
Statistique" are shO'I"Tn in Table 5. :During the period 1956-63 landings 
fluctuated about a level of 80 000 tons. After that, landings increased 
to 158 000 tons due to the effect of a good year class in 1962. Landings 
declined until 1967, and then increased again to 199 000 tons due to the 
effect of another good year class in 1967. 

:Details of the landings~ separated into liforth flen niviR;l")ytS 
IVa, IVb ana, IVc 8,re shoi'm in Table 6. This shows that the ma.joriLy ul. 1-jt~ 
i'lhiting londecl from oche liforth Sea come from ])iviRion8 IVo. nnn IVb. It was 
noted that landings were particularly large in 1969. 

3. 2.1 Year _~las? __ s_t~e.Qgths_ g_f}'~'ting 

:Data relating to the relative year clnss strengths of i'lhiting 
are available from annu.a1 trawling surveys made by Scottish research vessels. 
The results for the year classes from 1954 to 1969 are plotted in Figure 4. 
T:l'less shovT that: 

the year classes ofg 

the year classes ofg 

1954-61, 1963, 19659 1966, 1968 
ro~d 1969 were relatively poor; 

1962 and 1967 "Tere very good. 

Similar results vJ'Ore obtained by s3IDpling wi th C--e~"lTIc"lXl. research 
vessels. The mean number per hours fishing of each 'of these groups of year 
classes ""ere g 
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for the poor year classes 
for the 1962 year class 
for the 1967 year class 

20) 
217) 
137) 

numbers/hours fishing 

T"nese data show that the 1967 year class was about 7 times as 
good as an average poor year class 0 

During the period 1956-63, during 1"lhich the total annual landil'lgs 
of whiting remained appro:ldmetaly constant s the fisheI'lJ 1-ras dependent on 
the 1954-61 year classes. The average strength of these waE 18 fish per 
hour! s fishing. It fo1101-1S? therefore? that the 1967 year class was a"bou:c; 
8 times as large as an average year class for the years 1954-61. 

In the case of the 1962 year class, its strength 1iaS about 12 
times average. 

Fluctuations in the landings from 1956-69 can therefore be 
explained~ just as for haddock, in terms of the effects of good year classes 
in 1962 and 1967. 

3.3.2 The "whiting assessment 

In the previous Report account vias taken of the effect of 
Recommendation 2 fisheries on the mortality rate of young vttllting. To 
allo"t-r for this it "Vms assumed that the total mortality rate during the 
period immediately prior to exploitation by the fisheries for protected 
species was in the range of 0.4-0.6. 

l;.fi th the mesh sizes in use at present in the fisheries for 
protected species, 5Q% of "Vmiting are retained at an age of 3.0 years. 
1rlith a total mortality rate of 0.4-0.6 betw"een 1.0 and 3.0 years of aG,), 
it follo\-1s that 55-7afo of :Whiting die. Of these about 38-83% are assumed 
to die due to fiShing. It follovffl from the assumptions made in the assess
ments of the previous 1/forking Group Report that about 21-58% of each 
year class are removed by the Recommendation 2 fisheries before they are 
large enough to be taken in the fisheries for protected species (see 
Appendix II for details of these calculations)e 

The Group considered that the data at their disposal, altho~'l 
sufficient for making approximate calculations, were not detailed enough 
to necessitate any changes in these assumptions and therefore in the 
Whiting assessments made in the previous Report (Anon., 1969). 

In the case of cod, there was no reason to suppose tl~t these 
WBre taken in any but very small quanti ties in the Recommendation 2 
fisheries. The Group concluded that there was no need to alter any of 
the cod assessments made in their previous Report. 

4. The Soviet Fishery for Gadoids in the North Sea 

Since 1965, gadoid fishes made up an important part of the catches 
by. Soviet vessels in the North Sea. There i"TaS no special Soviet fishery 
for gadoid fishes in the lITorth Sea before that year, and they were 
previously caught as by-catch during the bottom trawling for herring. No 
estimates are available of the quantities or size composition of the 
quantities caught before 1964. 

Since February 1966 trawl fishery for gadoid fishes gradually 
developed, especially for haddock (Fig. 7). 

Details of haddock and vihiting catches taken by USSR are shown in 
Tables 3&5 Haddock catches per hou.r1 s fishing are shovrtl in Table 70 
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From 1966-68 haddock and 1-[hi ting fishery VJas carried out northi'TaT,l 
of 58e-59 cN Lat. and westward of 2°E Long. in autumn, ,~ter and sprlilg 
periog.s a.:r;td northward of 57°N Lat •. and westivard of 3 eE Long. in the 
summertime (June-August). +n 1969 the fisher.! for h9-ddock and'VT.hiting 
started mainly from September and 1"lere carried out to the ,ves-li of 2°E Long. 
and to the north of 54 -lif Lato In 1970 the fishery for haddock and 
vUliting embraced all a+eas to 55°-56°N Lat. 

Details of the length and age composition of haddock taken in 
the Soviet fisheries are shOlim in Tables 7-),.;0. Leng'l:ih compositions \'lere 
particularly affected by the entry of the good 1967 year class into the 
fishery in 1968. In that year 86r; of the haddock caught (hy numbers) vTere 
27 cm or less in length. In 1969 and 1970 most of the individ~Lals of 
this year class were of marketable size and 7CYf; and 81% of the fish caught 
101'ere 28 cm or more in length. These data on the Soviet haddock fisheries 
are summarized in Figure 7. Landings increased in 1966, declined until 
1968 9 and then increased considerably in 1969 ~~d 1970. ~ne mean length 

and mean age of fish in the landings declined to a minimum in 1968 and then 
i..11.creased again as the 1967 year class entered and passed through the fishery. 

5. Sl1Unnary 

Th.e terms of reference and objectives of the vlorking Group are 
set out in the Introduction. 

Fluctuations in the North Sea haddock and whiting fisheries from 
1956-69 were considered. For both species it vras noted that the year 
classes of 1962 and 1967 had been very good, &~d had caused landings to 
increase up to 1966 and again up to 1969. 

Data on Recommendation 2 fisheries vlere available for the -period 
1965-69. Of particular importance vrere the landings of JSforway pout ~rl1ich 
attained the abnormally high value of 469 000 tons in 19680 

I11formation on by-catch of Recommendation 4 species in the 
landings from the Recommendation 2 fisheries liJB,S revie1lred. It was noted, 
hovrev6r, that insufficient data were available to enable proper assessme...11.ts 
to be made of the by-catches of haddock and 1"lhiting from all the mixed 
fisheries. 

The year class strengths of Norway pout 'were revi8ived, and it 
1ITaS noted that the 1967 year class 1ms exceptionally strong, and that 
it could have been large enough to account for the very high landings of 
:tTort'Tay pout in 1968. 

It ,'ras also noted that -!here 'Vi6re no samples of the species 
composition of Danish Nortvay pout landings in 1968. 

In the absence of evidence to the contrar.lT, it \i'TaS decided that 
for assessment purposes, the Danish landings recorded as lifoJ:'i:TaY pout, 
contained no more than the permissible 107; of ~uldersized Recommendation 4 
species. 

It 1'TaS noted that 1968 was an exceptional year 9 due to the very 
s'-crong 1967 year classes of hado_ock and vIhi ting, ~~d :tTonmy pout. This 
meant that an average assessment of the effect of Recommendation 2 
fisheries on Recommendation 4 fisheries could not be made for the period 
1965-69 for which data on Recommeno_ation 2 fisheries were available. 
It was decided, therefore, simply to make an assessment for the year 1968. 

5.1 

A haddock assessment was made on the assumptions that 10/; of the 
Danish and 57~ of the NOI'Vregian 1968 1!Tor1tray pout landings consisted of 
haddock of the 1967 year class. 
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This was done by 

(a) determining the total number of haddock of the 
1967 year class at one year of age~ 

and (b) determining the total number of haddock t81~en by 
the Danish and No:rwegian Nortiay pout fisheries. 

The numbers arrivect at for (b) vlere then expresseo. as percentages 
of that obtained for (a). T'ne follow'ing results 1,.;rere obtained: 

For the Danish fishe~jT 
For the Danish fishery 

Division ITa 
Total J:Torth Sea 

For the lTort·regian fishery Division ITa 
For the J)Tonvegian fisher-j' Total J!Torth Sea 

7-14% 
5-11~~ 

0.6-L2~ 
0.4-0087~ 

v!i th regard to the likely catches of the 1967 year class of haddock 
in the other Recommendation 2 fisheries, estimates were not made due to 
lack of data on the by-catch of this year class ll1. all the fisheries. 

It is emphasized that the estimates that v/ere made vrere based 
on assumptions for which there was no direct evidence about the species 
composi tion of the Danish NOrivay pout fisheries. Because of this it 1'.JaS 

not considered that there was ~~ficient evidence to justify any re
calculation of the hadclock assessments made in the Report of the vlorking 
Group on Assessment of Demersal Species in the North Sea (Anon., 1969). 

5.2 Whiting 

In the previous Report account was talwn of the effect of 
Recommendation 2 fisheries on the mortality rm;te of young 'Vlhiting. To all01,r 
for this it was assumed that the total mortality rate during the period 
immediately prior to erploitation by the fisheries for protected species 
11as in the range of 0.4-006. 

1'Ti th the mesh sizes in use at present in the fisheries for 
protected species, 507~ of whiting are retained at an age of 3.0 years. With 
a total morlali-bJ rate of 0.4-0.6 between LO and 3.0 years of age, it 
follows that 55-7CfJ~ of 1ihiting die. Of these about 38-831~ is assumed to be 
due to fishing. It is implicit in the assumptions made in the assessments 
in the previous vJorking Group Report that about 21-58~ of each year class 
are removed by the Recommendation2fisheries before they are large enough 
to be tal~en in the fisheries for protected species (see Appendix II). 

The Group considered that the data at their disposal, althou~1. 
sufficient for making approximate calculations, v,ere not de-l:iailed eno'tJ.gh 
to necessitate changes in these assumptions and therefore in the assess
ments made in the previous Report. 

503 Cod 

In the case of cod, there was no reason to s~1ppose that these 
1rere taken in any but very small quanti ties in the Recommendation 2 
fisheries. The Group concluded that there vTas no need to alter any of 
the cod assessments made in their previous Report. 

6. Recommendation 

It '\;Jas recommended that further data on the species composition 
of landings from Recommendation 2 fisheries be collected so that proper 
assessments of the effect of these fisheries on the Recommendation 4 
fisheries can be made. 
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8. Appendix I 

r-1ethod of estimating the absolute number of recruits necessary 
to acco"lmt for the landings recorded in "Bulletin Statistique" 

Let R2 be the absolute number of recruits at the mean age of 
entry into the Recommendation 4 fisheries. As a convenient approximation 
it ,rill be assumed that this relates to the mean number of fish at the 5C»; 
selection age of the mesh size in use y i. e. to the mean number at age t 2 0 

During its progress t~~ough the fishery the total number of fish 
caught will be given by 

total number caught F 
--Z- R2 ~ 

If the average vre±ght of fish caught in the Recommendation 4 .fisheries is 
given by W9 it follow·s that 

total w·eight caught (C) = ER2 i'T 

Re-a~£anging terms gives 

R2 
C 

••• oeo.o ••• o ••• o ••• (1) J]w 
This provicles a vJay of estimating the number of recruits at (t2) 9 the meM 
age of entering into the Recommendation 4 fisheries? from the total catch 
in that fishery (C)9 the mean weight of an individual fish caug..'ht in that 
fishe~y" (w) and the rate of exploitation (E). 

The next step in the calculation is to determine Rl9 the mean 
number of recruits at some arbitrary yO"lmger age tl yearso 

It follow·s then 9 that if natural mortality alone is allowed for 
beween tl and t2 yea.rs 

RI 
R lI(t2 - tl) 

•• 0 ••• 0 •••••••• (2) 

vlhere )Y1 is the instantaneous natura..l mortality rate between tl ancl t2 years 9 

RI is then an estimate of the number of one year old fish necessary to 
account for the Recommendation 4 fisheries alone. To allow for Recommendation 
2 fisheries 9 the number of fish caught in the Recommendation 2 fisheries 
should 9 as a first approximation9 be .added to this estimate of RI-
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A.ppend:i.x II 

90 A.ppend:i.x II 

Effect of Recommendation 2 fisheries on the recruitment 
of whiting to the Recommendation 4 fisheries 

Let RI be the number of i-Thiting at age tl and R2 be the number at 
age t2 years 9 w·here t2 is the mea..l1 age of entry into the Recommendation 4 
fisheries. Then the catch of whiting by Recommendation 2 fisheries is given 
by 

!.... R ( _Z(-'- .J..) Z· 1 l-e lt2-ltl ) 

i.e. the percentage of the one year old recruits taken by the Recommendation 2 
fisheries is given by 

100 ~ (1_e-Z(t2-t l) ) 

Values of Z and t2 have been taken as g 

Z = 0 .. 4 or 0.6 

t2 = 3 .. 0 years 

) 
~ Anon. (1969) 

Values of N and tl were measured to beg 

r;I = 001 or 0 .. 25 

tl = LO year 

T'ne estimates obtained arG tabiihated belO1vo 

Proportion of fish dying I Proportion of 
between tl and t2 ye8xs I deaths due to 

fisheries 

Percentage of RI 
caught by fisher~ 

11 I F I 5_e- 13 (t2-t12 F/Z 10~ If_e-Z(t2-tl)J 
I ~.~~------~------~--~------~--~=--------=--

001 11 0.3 I 0.55 0.75 41 

0.1 0.5 0.70 0083 58 
I 

0.25\ 0.15 0.55 0.38 21 
1 

0.251 0 .. 35 0 .. 70 0.58 41 
i 
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Table 2. Total quantities (in tons) landed by Norwegian 
trawlers from the Recommendation 2 fisheries in 
the l~orth Seao 

1) I I 2) - --- ,~_o-~~ 
Nonmy I I Silver Other 

Pout I Sandeel I Herring Smelt Species Total 

1960 22 337 10 856 11 158 
1961 13 485 5 238 10 035 
1962 35 715 11 199 7 634 
1963 99 263 11 511 21 854 
1964 69 476 10 402 23 624 
1965 42 927 4 921 11 986 
1966 17 250 207 2 523 
1967 9 835 976 202 
1968 57 833 60 177 
1969 62 416 246 

119703) 94 919 3 24 

500 
274 
125 

416 

237 

774 45 625 
259 29 291 

1 261 55 934 
3 262 135 890 
9 424 113 342 

15 855 75 689 
10 966 30 946 
11 171 22 184 
5 311 63 381 
6 054 68 716 
5 264 100 447 

1) Include unlmovm quantitIes of other small fish9 mainly gadoidso 

2) JYIainly gadoidso 

3) Preliminar'lJ figures. 
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Table 8. Percentages by numbers of haddock of different sizes caught 

in the Soviet North Sea fisheries. 

Yea r s 
1970x) 1965 1966 1967 

, 
1968 1969 I 

I ,~ 27 cm I 4.8 1.9 007 11.5 85.7 29.9 18.6 
I ~ 28 cm i 95.2 9801 99.3 88.5 14.3 70.1 81.4 

I 1~ 1100.0 100.0 100.0 100.0 100.0 100,,0 100.0 

i CO:Gch I 509 84.4 34.3 4.7 203.5 ",286.0 '3 + I 10 tons r 

x)January-october. 

Table 9. Length composition of haddock 1964-1970 in the Soviet fisher:~. 

Length 
in cm 

I Years _) 
I' 1964 1965 1966 I 1967 1968 1969 I' 1970.L 

10-11 
12-13 
14-15 ..,. / .,r-r 
1.l)--,- ( 

18-19 
20-21 
22-23 
24-25 
26-27 
28-29 
30-31 
32-'33 
34-35 
36-37 
38-39 
40-41 
42-43 
11 '1~ L,.Lr-,--,·? 

46-47 
48-49 
50-51 
52-53 
54,-55 
56-57 
58~59 
60-61 
62-63 
64-65 
66-67 
68-69 
70-71 
72";73 
74-75 

i :no. 

+ 0.1 
0.2 0.3 2.1 + 
0.2 1.7 5.6 0.1 
0.1 1.5 3.7 0.3 
+ 0.8 8.6 0.9 
+ 0.8 20.0 2.9 

0.1 + 2.0 26.5 6.9 
0.5 0.6 0.1 2.6 14.5 7.8 
4.3 1.2 0.1 1.8 4.6 10.0 

26.5 2.9 0.4 1.7 2.4 23.0 
42.0 11.0 2.9 1.1 1.5 25.7 
21.6 21.8 12.4 1.4 1.4 11.2 
3.9 27.5 26.6 6.9 1.8 3.8 
1.1 19.0 26.4 19.2 1.6 1.6 
0.1 9.8 16.5 22.3 1.3 0.9 

3.9 8.0 16.0 1.1 0.8 
1.4 3.4 9.3 0.9 1.0 
0.4 1.4 5.7 0.6 0.9 
0.2 0.7 2.7 0.5 0.6 
0.1 0.4 1.5 0.4 0.6 
0.1 0.1 0.4 0.3 0.4-
+ 0.1 0.2 0.2 0.3 

- + + 0.1 0.2 0.2 
- + + + 0.1 0.1 
- + + + + + 
- + + + + + 
- - + - + + 
- + + - + + 
- - + - + + 
- -

I - - - + 
- - - - - -
- - - - -

I 
-

- I - - - - + 

I sampled 1 ,614 I 6 889 85 562 6 452 27 518 I 42 184-
l1ean 

I 
I 
I 

Length 30 .. 4 34.5 I 36.2 
, 

37.0 23·4 29.7 I I 

i i I 

I 
I 

I I Co,:!;ch in 
, 

5.9 I 105 tons + I 84.4 I 34·3 Ll·<> 7 203.5 
~ f 

1) Samples from January-September only. 

2) , 
Landings from January-October. 

I 
I 

I 

+ 
0.1 
0.3 
0.4 
1.3 
3.8 

12.7 
18.9 
20.4 
17.3 
12.5 
7.0 
3.0 
1.4-
0.6 
0.2 
0.1 
+ 
+ 
+ 
+ 
+ 
+ 
-
-
-
-
-
-
-
-

46 615 

30.9 

, 
I 

I 
I 

",286.02 )1 
. I 
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FIGURE 7. Showing details of the Soviet fisher.y for 
haddock in the North Sea. 

10
3 

Milan Mean 
tons Length Age 

cm 
600 

I 
50~ 5 

4001 4Q~ 41 (41.···. • • 
(3) ...... "...- ---- -,~ 

3 31 
..,. , 

200J 
~ 

20 2 

10 1.-- I 

(2V+"+ . 
0' I .f.: --~ • i • • i , • • 

1956 1958. 1960 1962 1964 1966 . 1968 

(1) Total international landings (from ":Bulletin Statistiquef
) 

(2) -+ U.S.SoR. landings. 

(3) ----- Mean length of haddock in U.S.S.R. landings. 

(4) lib 0 .... fF'. I1ean age of haddock in U.S.S.R. landings. 

(1) 

1970 



C.11.l97l/F:4 International Council for the 
Exploration of the Sea 

Demersal Fisb (Northern) Committee 

SUPPLE11E1TT 

ERRATA 

The Chairman of the North Sea Roundfish liJorking Group has informed 
us thatf after careful scrutiny, the following cbanges should be inserted 
in tbe Report g 

1. Page 4, No~~ay 

Please insert instead of "from 1565-1969 ranged from 350 000 to 
18 000 tonsil 

237 to 17 000 tons 

2. Peee 4, United Kingdom 

Please insert a hyphen betweell 1 and 200 tons, i.e. 

1 - 200 tons 

3. Page 4 

3.1 Haddock 

Last line but ~lO of the second paragrapb: 

please delete "its" 

4. P~,ge 4 
Section 3.1.1 

In tbe group of year classes, please include 

1966 as relatively good 

5. Page 5 

In tbe paragraph commencing ttDuring the period 1956-63 •• " last 
line but t,vo, ,.,bere it says TI •••• tbe years 1954-61", should read 

the year classes 1954-61 

Same paragrapb g Last line but one. Please insert l1 0f thet! betvleen 
haddock and 1967, i.e. 

haddock of tbe 1967 year class 

6. Page 6 

Please see new page 6 added to tbis Supplement. 

7. rage 7 
First paragrapb after Table 0 

Division IVa 3.5 - 6.7 x 109 sbould be replaced by 

Division IVa 2.9 - 5.7 x 109 

Same page, second paragrapb. Please replace percentages under Div. IV~ 
to read as follows : 

Division IVa 

Danisb landings 16.5 - 8.4% 
Iiforwegian 

landings 1.5 - 0.8% 
Combined 

landings 18.0 - 9.2% 



2 

8. Page 8 

Section 4 

First paragraph, please insert : 

.§:. by-catch 

Second paragraph, please insert ~ 

SinCG February 1966 the trawl :fishery ••• 

9. Page 9 

Second paragraph, sGcond line, instead of Tables 7-10, this 
should read : 

Tables 8-10 

10" Page 10 

Please change "For the Danish fishery Division ITa 7-14%tt to 

For the Danish fishery Division IVa 8-17% 

and for ltThe Norwegian fishery Division ITa 0.6-1.2%11 to 

FOT the Norwegian fishery Division ITa 0.8-1.~. 



This page replaces Page 6 of the Preliminary Report of the North 

Sea Roundfish '\,'lorking Group,' as mentioned under item 6 in the 
Supplement. 

Year Classes 1954-1961 

Average Recommendation 4 
landings by all nations 
1956-63 (metric tons) 

Equivalent numbers of 
haddock landed, using 
the range of mean weights 
~ and '';;2 

Equivalent numbers of 
recruits R2 at the mean age 
of entry into the Recommend
ation 4 fisheries 
(i.e. at 2.0 years of age) 

vThen E = 0.7 

ivhen E = 0.9 

Equivalent numbers of 
11 recruits ~ = R2e 

(i.e. at 1.0 year of age) 

M = 0.1 

E = 0.7 
E = 0.9 

I/[ = 0 .. 25 

E = 0.7 
E = 0.9 

1967 Year Class 

Absolute number of recruits 
RI in 1967 = RI (1954-61) x 25 

M = 0.1 

E = 0.7 
E = 0.9 

IVI = 0.25 

E = 0 .. 7 
E = 0.9 

,--~------ -- ---- -- ---

Total range 

301.3 The Haddock assessment 

Subarea IV 

79 290 

180-233 x 106 

333-257 x 10
6 

259-200 x 106 

6 368-284 x 106 286-221 x 10 

6 
428-330 x 106 
333-257 x 10 

6 9200-7100 x 106 
7150-5525 x 10 

6 10700-8250 x 106 
8325-6425 x 10 

Division IVa 

41 900 

6 
123-95 x 10 

c 
176-136 x 10° 

137-106 x 10
6 

6 
195-150 x 106 
151-117 x 10 

6 
226-175 x 106 
176-136 x 10 

4875-3750 
3775-2925 

6 
x 106 
x 10 

6 
5650-4375 x 106 
4400-3400 x 10 

-~- - - - --- -~ - - - - - ----+--~------~-~------- ------

9 I 9 10.7-5.5 x 10 5.7-2.9 x 10 

This assessment assumes that 10% of the NOri'Tay pout landed by 
Denmark and 5% of those landed by Norway were in fact haddock. The number 
of haddock landed in the Recommendation 2 fisheries is therefore estimated as 
as fol10ivsg-


