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The North Sea llorking Group was set up at the request 'of the Liaison
Comcittee nt the 1967 Council Meeting.

The meeting was held in Copenhagen from April 25th - May 3rd 1968, ond
the following members pnrticipated:-

•
E. Bertelsen
J. M011er Christensen
E. Ursin
H. Knudsen
A. Hylen
D. Danielsen
G. Rauck
P. Hovart
G. Lefranc
J. F. de Veen
R. Jones
M. J. Holden

Denmark (ChaiD;lan)
Denmark
Denmark
Denmark
Norway
Norway
Gemany
Belgium
France
Netherlands
United Kingdom
United Kingdom
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The objectives of the Group were to produce, for eneh of the stocks of
cod, haddock, whiting, plaice and sole:-

(0.) a historieal review of the fishery, and

(b) an assessment of the present stage of these stocks with
particular reference to the effeein of changes in mesh-size
and fishing effort.

In view of the magnitude of the tnsk Md the relatively short time
nvnilable the Group decided to nuU{e mesh-nssessments their primar,r objeetive end
to devote such time as remained to the historicnl review and to effort assessments.

Historicnl Review

StatisticB of totnl landings are tabulated in Tnbles 1-3 and plotted in
Figures 1-3 end 5 llnd 7.

No statistics nre avnilable for mensuring total effort direetly and so only
indirect estimates con be given. These have been obtnined by dividing the total
landincrs by all countries by the landings per unit effort in the sruno year by
vnrious classes of veseel. On the assumption that the landings of the seleeted
vessels are represontative of the landings of 0.11 vessels, this technique provides
esticates of total effort in units of effort of the vessols used.

In genernl, tho results nre satisfnctory, but there nre instances when
very different results are obtnined, neeording to wöich eInes of voseel is used
(e.g. effort in English und Seottish trnwler hours ror cod, 1966). This sort of
difference is significont, if only because it illustrntes the difficulty of
obtaining reliable estaoates of total effort by this methode These estimates,
being based on the rntios of landings to landings per unit effort, rest on the
assumption that the landings per unit effort corne fron vessels whose operations
nre representative of these ef oll vessels. In genernl this may be so but instances
can oceur in which an unrepresentatively low IMding per unit effort ean lead to an
exceptionally high total effort, or vice versa.
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A further point of difficulty in interpreting such dnta arises duc to
the undoubte1 inerenEle in eca.r efficioney that has tn.ken' plnce i-Tith tine. 'Where
thiEl is not nllcwed for, post-war landings por unit effort will, for example, be
artificially high in relation to pre-war lon~tngs. In thnt enGe nlso, pOElt-war
effort eEltiI:lates will be artificinlly low in relation to pro-war effort. These
limitations 'of t1:e dato. should be borne in Dind '\<!hcn intcrpreting long-term trends
in the effort do.ta.

Cod

.Landings (Tn.bles 1 and 4; Figure 1)

:Bofo:!:'o the utU' tho tota:!. lc.ntiings by nIl countries Elhowed 0. decline. From
1920 to 1938 in fact, landines doclined from 156,000 tons to 71,000 tons. After
thc "rar, thoro w::l.S n docline for a few years but then, from 1950 onwards, lendings
incrensod. FrOll 1962 on~arde the rate of increo.sc was particulo.rly large and by
1966, toto.l landing~ ho.d roached tho record valuc of 228,000 tons.

. Avnilablc do.to. show that tho 10.rgeElt qunntities of cod cooo from o.rco.s
IVo. and IVb end sugscet, on the bo.sis of incooplcte sto.tistics, tho.t the quo.ntity
ccmin{; fro::l IVb is s=eater then that cocing from IVa.

From year to yeo.r, landingo fluctuntcd coneiderably, but this "ms largely
due to fluctuaticn in yco.r-clo.es strcngth. In recent yeo.rs severo.l 600d year­
claeees h~ve been laao)T.n to contribute to the incrco.Ele in landings. South of the
Dosser Bank thera wus 0. good yco.r-clo.sEl in 1963 anti this ho.s co.used landi..'Ilgs
from IYc to incrco.sc in 1965 and 1966. ITorth of the Dogger thore have bean
good year-claElees in 1961, 1964 and 1965 and thone account for the recent
increase in landings from o.roo.s IVa and IVb. Only in the casa of landings from
ITorvTay has the effoct of thcEle eood yoo.r-classee not been expericnced. This
't'T::lS boco.use most of the Uorwegian landings hc..vc COI:le fron close to thc 110rwegian
COo.st from 0. stock of cod sepo.rc..tcd by deop ~~ter from the reet of the North
Sea and appo.rently not p~t of the mo.in lTorth Se::l cod stock.

Landings per unit effort (Tablee 5 and 6; Figure 1)

In eeneral, londings per unit effort exhibited the eruDe trends as were
shOim by the totallondings. In po.rticula.r, landings per unit effort were
hie;her a.fter tho vTc..r th~ before the wo.r~ Also, since the 'Nur, the tendency

, ho.o been for l~~~tnes per unit effort to increase ro.ther than docroaso.

Effort (Tables 5 end 9; Figure 4)

Compo.risons of pre- end post-~rar levels of effort ga.ve somewh::lt
different resulto according to whether English or Scottish trawler hours were
usod. Effort in English trm'1lor hours, appeared to be lmver o.fter than before
tho 'To.r. In Scottish tra.wler houre effort Uo.s o.lso 10'l.'rer after the war,
o.lthough to a. smo.ller cxtcnt, but it then o.ppoo.rs to ha.ve increo.sed to 0. level
grea.ter tha.n thn.t pro-war. Tho two mcthods gave very different resu1ts for 1966
in po.rticula.::::,. In this insto.nce, hm'TQver, it seems rea.sono.ble to suppose tho.t
tho estin::lte ba.sed on Scottish oteo.m and motor tra.wl houre is more 1ikely to be
co::::,rcct. In 1966 there would havc boan few Englieh steo.m tra.vuero left, As
o.lre~dy pointod out, thie sort of differenco serves to emphasize the,difficulty
of intcrpreting effortdata. c::llculatod in this w~y.

Haddock

LandiI1{?~ (Ta.bles 2 and 4; Figure 2)

Beforo the ~"x::' ·cota.l lc.ndine-s of h~ddoc:!.-:: 'TOre cyclical. They decreased
~ro~ 1907-19l7. Thon tlley incroo.oed ttntil 1920 and thon dacroa.sed to an all
time ninimuo in 1935. Fro~ 1947-1963 they fluctua.ted o.bout ß lovel of
80,000 tons, t,he fluctnationn beinG' roadily axpl::lina.b1e in terms of G'ood and
b::ld :lec.r-cla.soes (Jonon, 1966). In 1964 the landing~ rose end centinuod to
riso to ma.ch 272,000 ton~ in 1966. ~is vra.s duo to the effect of thc 1962
yoo.r-c1a.::m lThich "1':).0 the strene-est yoo.r-cla.os recordod in the North Sea..
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Haddock cooo oainly fron areas IVa und IVb, tho percentaßo coming
fron area IVc boing of the order of 1% or loss. Haddock Inndings since 1963
require special cornoent. These rose due to tho 1962 year-class which
according to sampling by Scottish research vessels must have been about 15
timcs as ßreat as the four or five preceeding year-classes. This aUßQcnted
the catchoa of all countries except those of Uorway which,·as in tho case of
cod came from 0. separate stock of coastal fish. . Particularly striking were
thc landings by Dcnoark in 1964, and by the USSR in 1966.

Danish landings increased fron 2,700 t~ns in 1963 to 72,000 tons
in 1964. This occurred because in 1964 the haddock of the 1962 year-class
had reached marketable size in the eastern half of areas IVa and IVb and the
vessels engaeed in the Danish industrial fishery changed to fishing for
haddock as a protected species. About 9g.% of these haddock were landcd for
fish Deal.

Also striking is the value of 86,000 tons recorded for the USSR in
1966.

Landings per unit effort (Tables 5 and 6; Figure 2)

The long- term trend in the landings per unit effort by Enßlish
trawlers sho~ a decline from 1926 to 1962. These vessels fished mainly in
areas IVb and IVc. Landings per unit effort by Scottish trawlers flshing
mainly in areas IVa and IVb showed no such decrease, but tonded to increase,
rather than decrease, in tho 10ng term.

Effort (Tablcs 5 and 9; Figure 4)

In English trawler houra, effort appeared to be as high as or
higher after the war than before. In Scottish trawler hours it appeared to
be lower after tho war than beforo.

\-lhiting

Landings (Tables 3 and 4; Figure 3)

Ifhiting landings have tended to increase since 1906. Fro~ 1906 to
1914 landings were around 20-30,000 tons. From 1929 to 1938 they were
around 40,000 tons. Post-war they have continuad-to increase from about
50,000 tons after the war to 158,000 tons in 1966.

llhiting are landod from sub-areas IVa, b o.rid c iJ1 nore noarly' equal
quantities than oither cod or haddock.

An important feature of the whiting landingsis that some o01.1nti-ies
catch 't-Thiting using small mesh nots for industrial purposes. The qunntities
caught in this vmy by Denoark have iricrcased fron about 9,000 annub.lly in
1956-62 to about 35,000 tons nnnually in 1963-66. Germany nnd Frnnce also
take whiting in this way but exadt statistics of the total amounts taken
by these vessels were not available.

vlhiting parallels haddock in recent years since the whiting class
of 1962 was also vory good, although not so good as that of haddock. This
year-class, along with the good class of 1961, has caused landings to
increase considcrably in recent years. Danish landings in particular in­
crcased very greatly from 1963 omTaru~ due to these year-classes. These
were tclcen by the vessels that normally engage in the Danish industrial
fishery, but which were temporarily fishing for haddock nnd wbiting as
protected species.

Landings per unit effort (Tables 5 and 9; Figure 3)

Lnndings per unit effort by English trm"lers, fishing mainly in sub­
areas IVb and IVc ohow a lor~-terudccrease. Those by Scottish trawlers,
fishing nainly in sub-areas IVa and IVb, show a lang-term increase.



..
- 4 -

Effort (Tables 5 and 9; Figure 4)

Tbe exeoptionaTI.y high offort shmm for 1966 is unlikely to bo
ropresentative of the real relativo effort in that year. It oeeurs bec~use

in that ye~ the l~dines per unit effort by Enelish nnd Seottish trawlers
wero quite unreprosenta.tive of the landings per unit effort by other
vessels und particul~ly of those by Danish vessels.

Plaice

La.ndings (Fieure 5)

In thc inter-war period landings initin,lly fell but st~ted to
rise in 1923 as the result of the industrin,l plaiee fishery by the Duteh.
In 1924 the Danish seine-net fishery began nnd lnndings increascd still
furthor until 1929 "Thon thoy started to decline, mo.inly as a result of the
drop in Dutch and English la.ndings. Tbio fall was partly due to deereasos
in stock c.bundanee and partly to tho prcvalent oeonomic conditions.

Aftor tho 1939-45 war, eatches were high but docreased c.s stock
abundanco fell, until 1954 whon they startod to rise aea.in, surpassing
tho iI:lI:lcdiato post-1'ta.r total in 1963. Tho narkod riso in Da.nish londi.nes
in 1959 resulted fron a switch from fishing for sandecls to trc.wling for
plc.ico, ond tho incroase sinee 1961 in tho Duteh landings resulted from
tho introduction of the bec.m-trawl.

Landings per unit effort (Tc.ble 7; Figure 6)

A. All North Sea

Fron 1930to 1960 English stec.ra trawlers provide the best ~d moot
eontinuouo unit of effort (Gulland, 1968). Althoueh tho samo type of vessel
was operating prior to 1930 the introduction of Vigneron-Dc.hl. goar improved
thoir efficioney. Norma.lly a factor of 1.42 has bcen usod to a.1low for
this, based on comparison of the eatehes of ha.ddock by standard otter trawls
rund by Vignoron-D~l trawls (:Bmvman, 1932), but n comparison of sc.iling und
steao tra'llors working in leES aroa !Ve in tho period 1926-30 showed that
tho increased effieiency I:lo.y have becn as high as 1.85; this factor has
been usod to raise lnndings per offort in tho period 1909-25, stoadily
docreasinc ovor tho poriod 1926-30 to unity.

Similo.r eln,eulo.tions havo been mo.de to a.llow for tho inerea.sed
officiency of notor trawlers eomparod with stoc.ra trawlers; subsequent
to 1960 londingo per unitoffort by I:lotor trmrlers, divided by a fn,ctor of
1.2, ha.s been used in Figure 6, because stenn truvTler landincs'per effort
~e unreliable after this ye~.

Tbe introduction of echo-sounders around 1950 and of Decca
Navigators in 1953-56 also increasod tho effieicncy of the boats by allowing
thon to find their ßTounds noro accuratoly and fish ~cas whieh ''lero
previously too rough to bo workod VTithout tho aceurato positionine Docea
Na.viea.tors permit.

Pre 1914-18 lrundinffS per unit effort were 10\1 and fallins;
.iI:;n::lediately post-war they were very high (although this roay be an over­
estinate, depending upon the extent to which tho eorreetion fnotor for V.D.geur
io right) but fell almost eontinuously as effort inereased. 1~ simila.r
scqucnee of ovcnts followed the 1939-45 war until 1951 nlthoUßh tho
landines per unit effort did mot fall to the extent "lhieh they did in thc
inter-tmr pariod beeauso fishing effort was lowor. In this reopeet tho
North Sen stocks showod the classie response of deelining landings per
unit effort in rooponso to incroa.ocd fishing effort.

Howevcr in 1952, lundings per unit effort sto.rted to rise und
hnvo ineroased alnost continuously sinee, with minor fluetuations. Evcn
allowing far a 10-1~ incroasc in offieicney duo to oeho-soundcrs und Decea
no.vieators, londings per unit effort hnvo still ineroaaed. Gullond (1968)
attributes the increase to a ohift of tho English fleet mmy fron grounds
on whieh anall plaieo predoDinatc to the grounds north-weot und east of
tho Dogger Bank on -which larcer fiah predooinate. Ho eeneludos that this
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haß effectivc1y resu1ted in nn increase in nesh-size, thc expected
result of ",hich 't'lOuld bc 0. rine in lcndings per unit effort.

The Enelioh fleet is now fishine oainly upon the Germo.n Bieht
stock of p10.ice rnercas pre-wo.r fishinC was concentro.tcd oain1y upon the
Southern BifP~cntock. De Vecn (1962) prcscnted do.to. which sueeested tho.t
thc crowth/ol' p1aico.in tho post-war yeo.rn is higher thnn pro-war; tho
Workine Group examinod those do.to. to doto~no whothor tho rocent increaso
in Inndings por unit effort cou1d pc.rtly bo o.ttributod to chaneos in
gr01·rth r:1tos but found tho.t they were insufficient to st:1te whether there
ho.o been nny change in tho growth paro.o9ters given by Bovorton nnd Holt
(1951). Do.to. aiven in To.ble 26 0.100 indicate chonaes in tho growth ro.to
of the atocks fishod by English trawlern but tho pre-war do.to. are in­
suffieiont to obto.in cstiDo.tco of K and Ito. lt io diffieult to obtain
truly coopo.ro.blc do.to. for thcoc studies bceauoo thc offshoro Digro.tion of
plo.iec in size-dependent nnd also bcco.use the tcehnique of agc-detormino.tion
h:1O ioprovod rocently, using the burnine teehniquo of MOller Chriotcnsen
(1964); tho o.go of largo fish Wo.o probably undcrostioatod until this
tcchniquc "mo o.doptod. Thc dato. givcn by Bovcrton nnd Holt (1957) are
also of littlc use for eooparo.tive otudies bceauoe they eODbincd do.to.
i.'roD both ocxco ",hieh lco.do to nn ovorcstioatc of Iro nnd on undcrestioato
of K dcponding upon thc ratio of DalaG to fema1es in thc so.ople. The
vlorkine Group eould not detcrmine whethcr ehaneos in thc growth rato had
occurrcd nnd thio nubjcct requircs norc study. The cffcet of nn increaoe
in K from .095 to 0.15 wou1d bc to inerease co.teh per unit effort by
c.pproxioate1y 25'/& o.t present fishine effort (Figure 13) •

B. By sub-o.reo.s

Tho Inndings per unit effort of plc.ico by 5-ycar neans fron the
thrco sub-arco.s is shown in Tablo 1. The highcr Inndings per unit cffort in
tho pont-war years, thc reoult of tho 101'1Or fiohing effort, ho.s occurrcd
in lCES o.rem:: !Vb ond lVe, but thore io no evidenee that 1nndings per unit
effort have inercaoed in lCES area lVc over the last 5-yeo.r period as

. they ho.ve dono in lCES aroc. lVb, 0.0 shOim by tho English ste:1D trmTler
data. Both tho Bolrrinn ond Enc;lioh do.ta indieo.te thnt there hmJ been 0.
doeline in tho abundance of plaice in ICES areo. IVo..

Effort (Fieure 6)

Total effort rose rapid1y fron 1919 to 1930 nnd then deelined
due to oeenome faetoro. lt rC41o.ined ouch hieher tho.n. in o.ny of tho
poot 19ö9-45 1vo.r yco.rs, durine which total effort ho.s fluctuatcd o.round

. 3.8 x 106 hours fishing (Enslish stco.m tro.wler units). Thc deereo.oc in
offort botween 1953 nnd 1959 was oo.inly duc to the Do.nish fleet switchiIlS'
to fiohine for onndce1n •

Soles

LnndiIlS's (Figure 7)

Total 1nndingo hava incrüo.sed aloost continuously sineo 1924.
Thc on.in fluetuo.tions ho.vo been co.used by thc cold ",intors of 1924, 1929,
1947, 1950,1958 nnd 1963; durine these winters o.bovo avcrase nuobers
of soleo ,,~erc caueht 0.0 0. eom::equenco of which stock o.bundonce 1ms reduccd.
Thc cold winters wero usuo.11y fo110wod imocdio.tely by an o.bovc-o.vero.ec
ycar-elo.so \lhieh rcsulted in higher lo.ndings 0.0 it recruited to thc
fishery 0.0 3-yeo.r-01do. This oequenco cf events "ms nost marked with the
1924, 1929, 1947 nnd 1963 winters. If it ho.d not bcen for thc 1963 winter
reducinlj tho o.bund-o.nce of oolos to ono quo.rter of tho.t in the prccedine
ycars l:1l1dinljs would probably havc riscn considerably fron 1961 onwo.rds
follm'1inrr tho introduction of thc bcnn trmll.

Lnndin~n per unit offort (T~ble 8; Fieuro 8)

lt is difficult to obtcin 0. good index of tho Inndings per unit
effort for the oolc fishorieo. Eng1ish stc~ tro.w1ers provido the Dost
continuous record, o.lthough they are not o.lvnyo fishing prioo.rily for
soloo. Thc 1'1orkill{; Group öl.oo cxo.oined other indices which did not provido
n continuous reoord (Dutch otoo.o trm'1lors, Dutch motor cuttcrs, Be1gion
notor cutters); it found tho.t those eo.vc nlnost tho snno results as the
English otenn- tro."Tler dato. which havc thorcforo becn uscd (Figura 8).
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A. All North Sen

Lnndings per unit effort nirrors aloost entirely total landings,
cxcopt iI:n:aediately after thc 1939-45 ,mr, "rhen stock abundnnce was high,
nnd oxcept nfter 1963 (Figare 8). Sinco 1963 the stock of soles has been
so 1011 that the English stCn.I:l trawlers have not followed the traditional
East Bank fishery in spring, nnd their lnndings per unit effort has in
conoequoncc been low. In contrnst that by Dutch notar cutters using either
otter or benn tra1rls, and fishing for snall soles, hag been increasing
sinco 1964-65.

B. TIy sub-areas

It wns not considered nppropriate to use landings per unit effort
for tho wholeof eaeh sub-area, but only for solected rectangles for selected
poriods, becnuse sole fisherios are sensonnl and because the grounds upon
which they oceur are rcstrictod. Tbe results are shown in Table 8. In
selected rectnnelos cf ICES area IVc landings per unit,effort rose fron
1923 to 1938 but havc altored litt1e sinco. In leES area IVb they rose to
a. na::d.oUIl in the period 1953- 57 nnd appcars to hci.ve fallen sinco; the
rise appoaro taro narked in rociangies L8 and L9 than in rectangles F6, F7,
G6 und G7 but thc differenco may be duc to an increase in trawler sizo
whieh peroitted tho noro distant erounds to be workod nore efficiently. In
ICES area IVa lnndings per unit effort also rose fron 1923, to a ~~inun

in 1948-52. The '\{orking Group concludod that thoro hns beon 0. lone-tom
increaso in tho abundanco cf solos, particular1y in ICES area IVb and to
somo oxtont in area IVa, but that it is now decrcasine äeain. The increase
in landings fron 1924 onwards was attributed to this incrcasc in abundance,
,,,hich in its turn '1,ms attributed to lone-toro clinatic changes. Tho
docreaso in abundaneo sinco corresponds alnost cxactly to that to bo
oxpcctod fron the increase in fishing effort fron 0.3 to 0.6 (Figure 16).

Effort (Fi~xre 7)

Totaloffort, in teros of hours fishing by British stc~ trnwlors,
doclinod olightly fron 1925 to 1938. Tho post-war effort wns sinilar Until
1955 when it started to rise rapidly and has increasod ovcn more ~apidlY

since 1963. Thio increase is a result of tho cxpanding Dutch fisheries
for oolos nnd the introduction of the ben.I:l- trawl. '

Mcsh Assessncnts

Mash assossnonts wore Dada using tho nothod of Gullnnd (1961).
This providcs for onch species an cstimato of thc ionediato loos that
would result fron nn increaso in nosh-sizo. It also providcs 0. nonns of
cstinating what proportion nnd weight of tho fish so releascd would
eventually be cau{;ht by using tho larger Desh. The data requircd for
thc application of thc method are:

1) length-conpooition data

2) Seloctivity data.

3) Mortality ostimates

(0.) of narketable fish
(b) of fish within the solection raneos of the

ocsh-sizcs concerned
4) Discard data..

Longth-conposition data

Loncth conponitions have been tabul~tod in thc forn of nunbcrs
actually landcd at ench aee in selectcd lcngth eroups. The roundfish data
avail~b1e are tabulated in Tables 10-22.
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Plaice longth compositions for Enelish trawler end seiner lendines,
o.nd for Netherlends otter end beo.o trawler lendiIl6s are shown in Taele 23.
Data were only available for Denoark for 1960 end 1961 but ware estimatod for
other years on the assunption th~t thoratio of th~ numbor of fishin each
5-cn length group in the Dariish lo.ndings to. that in the Dutch lendinß's was
tho so.oe in each year. Numbers of soles landed in the Donish, Dutch and
Enß'lish trawl fisheries are given in Table 24.

Selectivity Data

Data relating to cod-end materials, mesh-sizes in use, and selection
factors for each species aro tabulated in Tablo 26. The sourcos from '\"hich
thoso data were obtained are given at tho foot of the Table.

For the purposes of calculation appropriate values had to be chosen
for tho selection characteristics and tho Desh-sizes in use and the values
o.ctually usod for this purpose are doto.iled in Table 27. These 'Were ta.ken
fron To.ble.26 except in tho case of Enßlish soinors. These vossals ware
reported to be using Dosh-sizes of 98~. This was thought to be true for
boats fishina for cod and plo.ice, but in the case of haddock nnd whitine,
the leneth c~mpositions of the fish lended by Enelish soinors suggested
tho.t a nuch snaller nosh-sizo thon this was in use. For these species 0.

mesh-size of 10 co was adopted.

On the right-ho.nd half of Table 27 are shown the 50'ß retention
lengths for cach spccies, gear ond Desh-size. For each mesh-size above
that in use at present, the Desh-size specifiod refers to tho manila
oquivalcnt of the nesh-size that no.y actuo.lly be in uso, i.o. for 0.

90 I:lD cod-end tho 5ff/o retention lcngth for haddock is givcn o.s 31 cm.
Ho.ddock asscssncnts for an increo.so in mesh-sizo to "90 co" are therefore
applicable to an increaso in the nesh-sizo of each ß'ear to mosh-sizes
that would rotain 5~ of the haddock 31 CD in lcngth.

Further selectivity data required in the calculations are shown
in Table 28. These show the 50}6 ages corresponding to each of the 50%
lengths given in Table 21. These were determinod using the appropriate
age/length rolationship for each species. Also the difforcnces from tho
prosent 5~ agos are shown for eo.ch species in the right-hand half of the
Table. These show for oach species nnd mesh-size tho longth of time (in
yonrs) that it would tako for a fioh to grow from tho 50% length of a
present mosh-size to tho 50% length of a given lnrger mesh-sizo•

Mortality estimates

(a) Hortnlity rates of Da.rkotable fish

Published end unpublishod vo.luos of Z, the tota.l instanto.noous
Dortality rote, aro eiven in Table 29.

For the co.lculations, vo.lues of E, were requirod, this beine tho
expectation of eventual capture of 0. fish that has been released end has
survived to the 5010 nee of the larger Desh. "'ith consto.nt morto.lity
throughout the exploitable phase, E = F/Z, the ra.tio of tho fishing to
the total Dortality rote. No estica.tes wero o.vailable of F and this had
to be evaluated by assuming a suitablo rO.Ilße of values for M, the natural
Dortality rate. For cod, haddock nnd whitine this was assumed to lio
between 0.10 end 0.25. For plaice 0. range of 0.1 to 0.2 was assumed end
for solos a rnnGO of 0.035 to 0.105 was used,the lower value for eo.ch
of these species being the most probable. Uning the palues of Z in
Table 29, E can be readily calculo.tod fron the ratio /Z. For roundfish
the values were of tho order 0.75 - 0.85. For plaicc tho range was 0.62
to 0.81 nnd for solo tho rnnße was 0.82 - 0.94.

To allm-T for possible variations in nortality '\1ith o.ße, some
estimates of E 'Tere also made for roundfish by using the Dcthod deccribed
in tho Appendix to the Report of tho Horth-Westem '\vorkine Group (1961).
These '\-TOre reade using entimates of the numbers of fish landed a.t each
ago in the Scottioh tro'\'1l and seine fishorios (Tablos 30-32~ The values
of E obtained, using valueo of M of 0.10 and 0.25 rnnsod from 0.7-0.9 for
cod, haddock and whiting.
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(b) Hortality raten of fish uithin the seleetion ranee of the

cosh-sizes eoncorned

Also nccessary for tho caleulationo vore estioates of the
nortality rate durine the period in "'hieh th9 fish e;rmv fron thc 5~ nee
of the prescnt ocsh-sizc to thc 50% aec of 0. larecr mesh-size. This was
neccssary in order to take aceount ~ thc lass that would oceur due to
thc deaths of fish, rclcased by incrcasine thc ncsh-sizc, durine thc
period in whieh thcy e;rew to a oize at ",hieh they could bc e:xploited by
the larecr ncsh. Hortality durine this phase eould be partly due to
natural mortn,lity and pn,rtly duc to thc netivities of vesscls fishine
for Artiele 6 speeies.

Data on the by-eateh of Annex 11 spceies in Artiele 6 fisheries
are eivcn in thc rcport of thc Lieneseh Conoittcc (1960) and in thc
report of the Liaison Committee for 1968. From these same iden, enn
be obtained of the order of nnenitude of the mortality on young fish
due to these fisheries.

For eod, plaiee and solen, nortality due to Artiele 6 fisherics
appears to be very small, and thoreforc only the effeet of natural
mortality has becn takcn into aeeoUnt for these speeies. This has been
assuned to lic uithin the snne ranees as 'l-TOre assumed for older fish.

In the ease of hc.ddoek i t "TaS noted that the lendings by
Danish vesscls nornally fishinIT for Artiele 6 speeios havc.ineroased
enoroously in reeent years. This inerease eould bc attributed to thc
effeet of the outstandine 1962 year-elass and it was eonsidcrcd that
onee this yoar-elass had disappearcd fron tho North Saa, the haddoek
by-eateh in Danish end other Artiele 6 fishcries would return to its
previous levcl. That beine so, thc data indieatcd that thc mortality on
youne haddoek due to thc Artiele 6 fisheries "TOuld not bo lc.reo and
eould rcasonably bc tnken into aeeount by assumine that thcmortality
due io i t plus natural oortality ",ould be i.n thc range 0.10-0.25.

Only in tho easc of 'v~itincr ,ms it eonsidcred that the
nortality of youne fish duc toArtiele 6 fishcrics was large enoucrh to
mnkc the total nortality apprceiably e;roater thnn that due to natural
mortality alone. In partieular, the by-eateh of ",hitine in thc Danish
fishcry for proeessine is now rather larGO. Estioates cf the total
mortality ratc of whitins less than 3.0 years of nee (thin bcine thc
aee at whieh 5aß arc rctaincd by thc prcsent mesh-sizo) have bean made
by Knudsen (1968) as beine of thc ordcr 0.4 - 0.6. Thcsc valucs have
therefore been used as values of thc total mortality of whitine over
thc soloetion ranBes of tho ncts eonecrned.

Tho values used in thc ealeulatiens for E, and for tho
mortality ratos over thc seloetion phase, are summnrised bclow.

l1ertalityclc
(over seleetion phase)

Cod and)
haddoek)

Whitine)
)

Plaiec

Solc

Diseards

0·90
and 0.70

0·90
und 0.70

0.6 - 0.8
/

0.82 - 0.94

0.10
0.25

0.40
0.60

0.1 - 0.2

0.035 - 0.105

Somc data, oostly unpublishcd, ,",crc availablc to thc Graul' on
the q~~tities of fioh dioeardod at sea. Seottish data did howevor
show that haddoek and whi.tincr '>lere disearded in very variable onounts.
Aftcr oxn.mi.nine these data it ,ms dceidod to treat tho 'uhitine landines
as thoueh 10;'0 of the eateh (by numbers) had been diser:.rded and to trcat
thc haddoek londines as though oithor 10 or 25% cf tho cateh (by nunbers)
had bean disearded. Cod landines were tro~tcd ns if no diseardine had
taken plaee.



•

•

- 9 -

Diseard data for tho English plaieo fishery in 1966-67 show that
i t was less than 5%. This ",as during tho period ,,,hen tho 1963 year-elass·
'\'laS present on the grounds in largo numbors as small fish. For the Duteh
fisherios discard data may bo betwcen 10 and 25%. In the Dutch sole
fishery they are less than 5% and in Danish sole and plaice fisheries
negligible.

Immediate Losses (Tables 33 und 35)
Cod

Immediate losses were verJ small, oven with an inerease to a
100 mm mesh these were unlikely to exceed 5%. For this renson, separate
estimates for English und Scottish trawl and seine are not given in tho
Tablo.

Haddock

Immediate lasses were different for the different eomponcnts of
the U.K. fleet. They were smallest for English trawl and largest for
Seottish seine. For all gears eombined they rnnged from 10% with an
85 mm mesh to 44% with a 100 mm mcsh•

vJhiting

As for haddock, the iomcdiate losses were smallest for
English trawlers and largest for Scottish seiners. For all gears eom­
bined, values ranged from 11% with an 80 mm mesh to 80% 'ltlith a 100 mn
mesh.

Plaiee

An inerease in mosh-size would result in the release of very
fow fish which are at presont being cnueht beeauso the selection faetor
for plaiee is low.

Soles

Immediate losses eould be large, even for small increases in
mesh-size (TabIo 35).

Long-Term Gains (Tables 34 ~~d 35)
Cod

For eod the long-term gains were very similar for eaeh gear
and alternative assessment, and tho rcsults have been eombincd for all
U.K. trmü and soine. Tho moan values wore 3% with a 90 mm mesh and
710 with a 100 rnr1 mosh. No attompt '\ms made to determine the mesh-size
that would give tho maximum benefits for cod.

Haddock

Values are givcn for two combinations of E and H ~~d for tuo
levels of discarding. Gains were higllcst for English trawlers and
lowest for Scottish seiners. For all gcars combincd, maximum gains
(of tho order of 6-27%) were predicted with approximately an 85 mm
mesh.

vJhiting

Values are given for two combinations of E and H and for one
le7el of diocarding. As for hacldock, {Jains ''lere highest for English
trawlers and lowest for Seottish seiners. For all gears eombined
maximum gains (of the order of 4-~~) were predieted with approximately
O-'l'l 80 mm mesh.
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Plo.iee

Inereasing the mesh-size to 100 mm would resUlt in negligible long­
torm gains. Tbe renson for this is tho.t few small fish oeeur in thc landings
baeausc thc maj or fishories oeeur on grounds on whieh fish Jargcr thon the 50%
seloetion point for 0. 100 mm mesh oeeur.

Soles

Tbeoretically, long-term go.ins would be registerad by all fleets,
cven with on inercasc up to 100 mm mesh (To.ble 35) but raising the mesh-size to
this level eould havo othcr rcpercussions. Solos are severely o.ffeeted by
extremely cold conditions such o.s oceurred in the winters of 1924, 1929, 1947,
1950, 1958 and 1963. Subscquent to these years lnndings per unit effort fell
o.s 0. eonsequence of the morto.lity eaused by the low tempcro.tures, and
additional fishing mortality rcsulting from the increased availability of
soles. Over the period 1924-63 this has occurred on o.verage cvery cight yeo.rs,
and between 1947 and 1963 cvery fivc ycars Raising thc mcsh-size to 100 mm
would raisc thc 50% o.ge to 6.3 yeo.rs (Table 28). In eonsequence thera would
bc 0. serioue possibility that yonr-elo.sses would be rcduecd eonsiderably by
low tempero.turos bcfore they reeruited to the fishcrics; for exnmp1c, if 0.
100 mn mesh had boen in force sinee 1924, 0.11 thc yco.r-elo.sses from 1924 to
1928 and 0.11 thosc subsequcnt to 1947 would havo been o.dversely affeeted by
low-tempero.ture winters bcfore reeruiting to the fisheries, with the cxception
of thosc of 1950 and 1951. Thus it would bc unlikely tho.t thc theorctieo.l gain
from raising the mesh-sizc would bc rco.lisod. A morc dcto.ilcd study is
neecssary to estimo.tc o.t what mosh-size the greatest lone-term eain for 0.11
countries might bc achieved and how this would be divided on the different
fleets.

Compn.rison with the assessments given in tho rcport of the Ad Hoc Coomittee

Prcviously, mesh assessmcnts for North Sen. spccies hn.ve becn givcn
in the report of thc ad hoc Corn::dttec (1955).

Assessmonts of immediate losses for cod, haddock, whiting and plaice
in this rcport are of the sane order of magnitude as thosc obtained in thc
report of thc ad hoc Committee. For soles, larger immediate losses arc pre­
dicted in this:report. The long-term assessments are also co~parable for cod,
whiting and plaice. For haddock, tho assessments in this report lead to a
smaller optimum mesh-size thon vTas obtained in the prcvious report. This is
duo to the adoption of 0. larger solection factor for haddock here.

Tbc rosults obtaincd for solo o.ßTec with those given in the Liaison
Co~~ittce Report 1963. Any differenc~con bc o.ttributed to t~~ing thc prescnt
rncsh-sizc in thc Dutch and Danish fisherics as 68 I:1J:l, instead of 75 rnn, and
the incrcased total morto.lity ratc duc mainly to thc bcam-trawl fishery (0.6
instcad of 0.3).

Effort Assessments

In order to assoss the probable relationship between fishing effort
and yield, theoretical curvcs ~vere plotted, for cach spccies (Figures 9-16).
Thesc were constructod on thc basis of the Beverton &Holt constant parameter
modcl,and curves are given for

(0.) yield per recruit agninst fishing mortality rate, and

(b) catch pcr unit cffort per rocruit ngainst fishing
morta1ity rate.

Each of these rolationships is plottad for aach spacien for two
vo.lucs of natural mortality. Only in thc co.se of whiting 1vaS allovTance made
for the opcro.tions of Articlc 6 fishories. This was done by o.doptL,g a total
mortality rate of 0.4 between the ages of 1.4 and 3.0 yenrs. For whitine it
vTo.S then possiblc to make assessments of the ofiects of chnngcs

(0.) in thc fishing effort by eIl fioherieo,

(b) in tho fishing effort by fioheries for Annex II species
only with the fiohing effort by fisheries for Article 6
species kept constont.
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Tho parooetors nccesoary for calculating thc yiold/effort curvos
using oither tho original formula of Beverton & Holt or its modified
form in Beverton and Holt (1964) aro givon in Tablo 36.

Rosults

For 0.11 spocios, a reduction in fishing nortality rate (i.o. 0.
reduction in fishing effort) from its present level should lead to a
progressive increase in catches per unit effort.

The effect of 0. reduction in fiehing effort on total yield is
differont for different species.

Cod (Figure 9)
A reduction in fishing effort should lond to an increasc in yield

whichever of tho two valuos of nntural nortality are adopted.

Haddock (Figure 10)

A reduction in fishing offort should incroaso tho yield for M = 0.10
but would have little effoct on it if M = 0.25.

\fhiting (Figures 11 end 12)

The curvos in Figureo 11 and 12 show the whiting yiolds, und catches
por unit effort per recruit, in the fisherios for Annox II species only. To
allow for tho offect of thc Articlc 6 fisherios tho curvcs have boen plottod 0.0

woighto per recruit of 1.4 years of ago. Figuro 11 shows whnt happens to
Annex II cntches when effort is variod by proportionatcly tho snno nmount in
both tho fisheries for Annex II und Articlo 6 fisherios. Figure 12 shows what
happens to tho Annex II catcheo whon the effort is varied in tho fisheries
for Annex II spocies only. lraturally, when effert is reduced in all fisheries,
tho gaino to the lillIlex II fisheriee are greater than when effort is roduced
in the Annex II fisheries alone.

When effort is reduced in all fisheries, the yield per recruit in the
Annex II fisherieo increases whichever value of M is ndopted (Figure 11). Whon
effort is reduced only in the Annex II fisheries, the yield per recruit
increasos if M = 0.10 but scnrcely changes if M = 0.25 (Figure 12).

In the tine available to the Group it was not possiblo to
calculo.te the effect of changes in effort on fue wh.Hing yield fron the
Articlo 6 fisherios or fron both fisherios conbined.

Flaice (Figures 13 und 14)

Tho two curves were censtructed using the parameters given by
Boverton &Holt (1957); ndditional curves were constructod using 0. natural
Dertality rate (M) of 0.20 (Figures 13 and 14). At the lowor level of
natural Dortality, yiold por recruit would increaso with a reduction in
fiohing mortality rate to 0.125 but at the higher lovel thoro would bo littlo
gain. Tho increasod abundance of plaico during tho last wnr did not rosult in
a:ny observable decroaso in the growth rate and it is, therefore, unlikoly that
this would result if density incronsod as the rosult of less fishing.

Sole (Figureo 15 and 16)

A reduction in effort would rosult in a theoretical incrense in
yield per recruit (Figure 15) but this would raise the average ngo ef tho
otock to greator than ton yoars and the effect of cold winters, discussed
undcr nesh assessnonts, would be folt. A roduction in fishing mortality rate
to 0.35-0.40 il"ould prebably produce the naxinun benefit. At this lovol
changos in stock abundanco (Fieuro 16) are unlikoly to bo roflectod in
docreasod growth rates.
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Overall effort assessments

Using the detailed curves in Figures 9-16 it would be possible to rrk~e

quite precise statements of the percentage chenges in yield end catch per unit
effort that might be expected to result from 0. given change in fishing offort.
The Group noticed however that from some curves in particular, the point of
maximum yiel~recruit was associated with a relatively ver,y high catch per unit
effort. For cod, using a value of M = 0.10 for oxample, tho maximum yield/recruit
occurs, when F = 0.10 and the catch per unit effort is 9.5 timen its present
levol. Any tendoncy to increase the weight of the oxploitable part of the
stock by this nmount could easily be offset by density-dependent changes in growth
or natural mortality. It would be dangorous therefore to accept these curves'
as they stand over a wide range of fishing mortalities. Instead it seoms safer
to use them to indicate the probable direction of change of yield and catch
per unit effort for 0. omall change in fishing effort from its present level.

It would appenr safe to conclude that a snall reduction in effort fron
its present level shpuld be associated with

(0.) an incrcase in catch per unit effort for all species, and

(b) no dccrcase in yield per rocruit for any species and with
an increase for somo.

Recornmcndation

The Graul' recornmonded that evor,y effort should be made by countries,
that da not already da so, to collect data fron which tho numbers of fish landed,
by longth and by ago, can bo estimatod.
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Tab1~ Landings of cod by all vcssc1s fishing in thc North Sea (met~ic tons).
Fron Bulletin Statictique -correcter1 for who1e weight.

I

I i I I

I Be1gium IDenr:lnrk
i I 10)Ycar England Faroe Francc IGeroany Ncther- l10rway Poland Scotland Swedon USSR Total

I
& I lands

--L Ice1and I
88,764\1906 365 I I

2,184 2,811 4,494 29,614 IT515 48,055 I - - I - - -
1901 405 1,260 144,290 i 2,813 2,558 6,105 21,990

I
- - - I - - 85,481 I

1908 988 . 852 143,608 - - 4,361 2,914 8,194 - 32,988 I - - 93,965
1909 110 816 51,291 - - 5,401 3,937 8,01 31) - 38,496 - - 114,724
1910 498 981 59,125 - -

I
6,368 4,126 5,805 - 38,013 - - 114,921

1911 I 612 1,304 56,481 1,652 5,046 8,°41 39,280 119,028I - - - - -1912 526 1,623
1 53 ,649 - - 9,183 7,685 11,298 - 39,031 - - 129,595

1913 liIot Av. 1,280 53,180 - - 8,865 6,910 22,145 - 36,186 - - 129,226
1914 " 1,140

1
41 ,560 - - 5,568 7,538 35,041 - 63,143 181 - 161,371

1915 " 3,811 31,166 - - 3,512 14,080 39,111 - 14,983 109 - 106,838
1916 " 3,619 18,066 I - - 221 11,344 34,445 - 13,185 I 160 - 81,640
1911 " 1,930 15,981 - - 669 4,360 21,844 - 13,669 664 - 59,111
1918 " 4,636 20,812 - - 2,911 3,070 18,362 - 14,138 677 - 65,212
1919 " 3,154 37,364 - - 11,141 7,125 24,216 - 25,643 362 - 109,665
1920 2942) 1,658 63,107 - - 11,234 4,124 36,719 - 38,220 421 - 155,837
1921 - 3,160 56,635 - - 9,571 5,385 32,204 - 34,994 112 - 142,721
1922 - 1,444 52,231 - - 5,882 5,494 35,401 - 30,266 575 - 131,299
1923 - 1,596 34,633 - - 2,183 4,753 23,346 - 1 19 ,259 559 - 86,349
1924 - 2,244 33,040 - - 3,083 3,989 19,845 - \1 9,236 242 - 81,679
1925 - 2,857 38,631 - 78 3,978 5,614 10,142 - 23,688 335 - 85,323
1926 - 2,973

1
40 ,526 - 198 I 3,673 7,114 21,998 - 22,144 4283) - 99,054

1927 - 4,537 44,358 - 1,108 3,664 7,547 10,325 - 24,827 409 - 96,775
1928 30 3,$02

1 34,469 - 163 4,010 6,769 6,537 - 22 / 255 372 - 78,507
1929 565 3,184 35,096 - 216 2,257 7,371 5,784 - 19,875

I
242 ~. 74,590

1930 415

, I

4,003 39,7064) - 165 3,253 9,583 6,900 - 19,431 8945) - 84,350
1931 271 5,012 31,866 - 312 3,274 8,447 6,204 - 17,775 708 - 73,869
1932 454 5,865 34,870 - 198 I 2,878 5,818 6,191 - 20,923 1,120 - 18,317
1933 887 8,067 47,000 2 233 3,234 3,974 6,217 - 22,353 727 - 92,696
1934 639 5,923 40,599 9 244 3,547 5,846 6,722 - 21,454 2,012 - 86,995
1935 863 4,297 30,088 I - 227 2,501 4,695 6,448 - 22,°43 1 2,368 - 73,530
"1936 1,143 3,687 24,696 I 35 215 1,993 I 4,824 6,571 - 19,704 1,131 - 64,005
1931 985 4,181 26,307 1 119 2,366 I 4,825 6,085 14 21,562 917 - 67,424I I
1938 1,337 I 4,243 25,713 24 110 3,165

I
6,096 6,449 (14) 22,897 975 - 71,083

1939 893 I 6,717 , Not Av. I (24) Hot Av. 3,159 4,551 7,527 + 21,545 11,080 I - 45,496II I , I
The Tab1e is continued on thc next page
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USSR Total ISweden

,638
I

11,766 51 22,714
,153 10,143 25,437
,346 11,408 37,650
,308 14,699 39,249
,488 15,561 35,479
,522 19,926 703 38,861
,844 32,068 2,090 131,060
,383 24,882 2,396 112,360
,172 19,053 2,586 85,023
,597 20,812 2,617 96,729
,682 20,182 4,279 80,814
,597 17,322 2,450 65,446
,529 24,618 2,480 81,612
,258 27,129 1,775 86,702
,625 26,878 1,943 85,645
,277 1,257 24,531 2,263 463 87,174
,154 1,327 22,788 2,622 768 86,196
,547 1,889 28,533 2,621 699 100,458
,577 2,059 29,991 2,211 4,378 109,365
,921 1,745 31,284 I 2,169 653 115,647
,558 1,691 25,890 2,187 888 109,697
,651 1,577 22,903 2,851 108,353
,954 2,094 26,227 Not Av. 250 90,589
,311 1,604 33,845 11 150 110,239
,743 2,764 29,481 11 2199) 571 125,196

, 9~,144 2,918 30,214 112 ,6869 1,658 181,622
,36O 13,356 32,832 114,489 2,360 228,477

I I ---

10) I I Irway i Poland Scotland

~ --l---------l---+------!-----l--_

Table 1. Continuod.

rYcar
I

I F:rOe iGernany I Nother-Belgiuo IDcnonrk England Frnnce INo

I I I -LdS I

I ICGlandI I
1940 Not Av. 4,857 I.Not llv. Not llv. Not llv. 223 1,179 4
1941 + 9,500 I 11

11 " 570 71 5
1942 28 11,128 11 11 " 11,600 140 3
1943 106 16,565 11 " " 3,196 375 4
1944 4 14,186 " I

11 " 1,837 403 3I
1945 814 8,058 " " 11 Hot Av. 2,838 6
1946 3,991 20,268 I 48,739 ! 11 " 9,048 8,012 6
1947 4,192 20,950 37,128 - 1,081 4,714 11,634 5
1948 4,117 11,559 33,857 - 3,395 3,376 2,908 4

\1 949 4,770 9,048 32,412 - 3,490 13,875 5,108 4
1950 3,230 9,587 28,226 - 2,578 3,501 3,549 5

1
1951 3,158 8,794 22,456 - 1,880 2,358 3,425 3
1952 I 3,204 12,942 24,722 - 2,630 2,805 4,682 3
1953 I 3,398 15,199 25,053 - 2,718 3,571 5,601 2
1954 ! 3,497 14,977 22,957

I·
2,608 4,173 5,987 2-

1955 3,890 16,742 20,881 + 3,210 4,397 5,263 4
1956 3,296 16,430 20,812 - 3,598 4,325 5,076 5
1957 2,708 18,320 25,592 5 3,882 4,679 5,983 5
1958 3,064 17,605 27,955 12 5,833 4,637 8,043 5
1959 4,496 18,205 31,936

I
2 6,9746j 4,742 6,520 6

1960 5,101 . 21,448 34,204 15 1,1887 4,253 8,274 4
1961 6,464 18,758 31,007 I - 6, 5928 1

5,448 8,102 4
1962 5,523 14,787 22,621 - 767 5,636 I 7,680 4

I1963 5,151 21,289 26,335 - 4,086 5,838 7,630 4I
1964 6,082 20,472 25,505 - 8,366 5,136 I 9,857 5
1965 1 12 ,783 29,634 36,900 - 14,784 13,313 20,588

I
6,

1966 1 1S ,562 37,406 49,374 ! - 17,317 ' 19,002 22,417 4

Footnotes

1) Includes Sw~dioh fishery in Uorth Sen.
2
3

) Ostende only.
) Includcs herring fishcry Icelund und seining Irish Sea und Clyde.

4) Includes British landingo in Holland.
56) Includec west const of Scotlnnd.

) llot accountod for 126,214 all arens.

Includes Uorwegian Soa, Spitzbergen and Bear Island.
Not aocountei for 5,141.
Includes Kattegat and Skagerak.
Most o~ Norwegian catches since the war are fron
close to the Norwegian coast.
These do not strictly belong to the North Sea.
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Tab1e 2. Landings of haddock by all vesse1s fishing in the North Ses (metric tons).
From Bulletin Statistique - corrected for whole weight.

Belgium DonmarI<: England France ~he;:l Norway9) Scotland I Sweden I~---------'Year Germany 1 d I , Others I T0;-jI an s I
_-1-

1906 1,718 1,974 118,915 12,055 12,090 52,529
\

199,281
1907 1,210 2,858 123,087 14,006 10,469 58,085 209,715 ,
1908 1,056 3,413 101,582 12,649 9,603 1,606 52,853 182,762 I

1909 663 3,778 84,386 11,790 7,350 1,324 47,374 156,665
1910 226 1,806 75,283 11,501 8,445 1,216 41,877 140,354
1911 429 1,823 80,437 12,600 7,621 986 51,762 155,658
1912 553 1,321 15,160 13,006 10,936 1,077 43,440 145,493
1913 1,015 53,935 13,910 7,318 1,686 31,245 109,109
1914 1,595 50,972 7,785 12,335 1,040 34,690 108,417
1915 3,904 51,406 7,411 35,518 861 28,249 121,349
1916 25,148 16,831 195 36,999 980 20,864 101,017
1917 10,266 35,397 782 11,759 1,020 . 20,258 7 9,489
1918 11,385 58,930 3,612 14,949 792 28,728 118,396
1919

3101)
26,891 89,700 42,271 30,4;3 2,068 41,855 2 233,220

1920 11,197 114,138 40,348 13,873 1,765 57,783 239,414
1921 12,107 94,841 23,837 13,075 3,151 48,261 195,272
1922 5,946 107,520 16,570 15,650 2,068 40,335 386 188,475
1923 10,604 77,681 5,442 11,181 1,895 34,577 127 141,507
1924 9,675 57,961 6,040 8,719 1,538 37,531 80 121,544
1925 6,946 88,726 9 10,636 13,453 1,337 46,517 50 167,614
1926 6,717 72,772 11,010 11,496 1,378 44,821 1482) 148,342
1927 9,803 61,905 10,351 10,815 1,601 47,993 286 142,754
1928 16 5,500 57,612 7,739 10,888 1,475 47,315 206 130,751
1929 408 4,351 53,937 9 5,668 10,725 1,614 45,559 556 122,827
1930 400 5,945 64,0513) 5 5,535 15,947 1,376 53,031 1,2024) 147,492
1931 455 6,501 44,577 38 6,383 12,936 1,832 51,982 575 125,279
1932 701 4,190 39,319 i 1 5,999 7,372 2,131 50,210 1,086 111,621
1933 743 3,684 45,389 6,068 6,173 2,432 54,931 3,119 15 123,154
1934 277 1,797 29,207 2 4,814 7,554 2,324 47,592 4,456 9 98,°32
1935 448 1,236 19,460 2,114 6,303 2,270 40,390 3,933 76,754
1936 675 930 15,763 1,508 5,650 2,259 33,801 3,925 20 64,531
1937 1,021 2,087 11,574 1,659 9,030 2,037 50,078 3,232 33 86,751
1938 564 933 15,297 1,754 8,197 2,031 48,214 4,455 39 81,484 .
1939 243 1,099 Not Av. Not Av. 1,291 6,752 2,674 37,891 I3,102 29 53,081

---
The Table is continued on the next page
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Belgium

Table 2. Continued.

6

24
29
7

15

75

7,766
13,983
9,978
8,136
8,499
7,412
7,043
5,518
5,962
5,446
7,012
8,979
7,981
6,900
6,231
6,092
6,61 76)
4,469

Not AV6)
6,707 6
7,9786) 5,9897) I

11,800 85,5808)
I

Sweden
1-------:

Others I Total

I

--- -+-----1--------.- ~

Not Av. I 27,613 1
" 22,134 I

" I 19,866 i

" 17,382
" I 27,644
" 54,435
" \ 124,032

I 106,729
I 80,784·

62,817
64,195
58,353
54,246
62,445
72,737
91,271
97,958

107,530
98,022
81,520
67,539
69,090
53,109
59,551

201,542
224,621
272,086

23,164
17,162
16,737
12,915
14,737
39,329
65,136
63,039
47,593
36,042
37,948
36,299
32,566
36,958
41,315
50,701
53,201
61,207
59,125
47,076
42,268
35,840
31,924
36,189
63,784
81,466
76,468

Scotland

1. 5961
2,426 I
1,738
1,424
1,536
1,279
1,768
2,421
1,886
1,446
1,399

861
1,186
1,147
1,111
3,498
4,340
3,301
1,854
1,514

896
934
960

1,116
2,134
1,249
1,135

Horuay9)

1,724
+
+
+
+

2,327
5,138
9,068
4,545
5,236
4,710
4,547
5,188
6,675
9,705

12,909
13,306
14,158
11,477
9,072
8,542
7,642
6,592
9,384

16,918
27,983
19,355

Hether­
lands

2
21
13
46

10,967
3,946
2,409

840
752
654
564
779

1,260
2,129
1,808
1,791
3,419
1,652
1,057

090
543
979

2,095
3,134
2,635

Germany

"
11

11

11

"

France

"

597
318
466
988

1,398
1,202
4,357
5,177
5,451
6,170
5,233
5,7745)

165
7,524

189
131

14,248
14,565
12,540

Not Av.
11

"
16,401
13,825
9,408
6,192
8,721
5,925
5,641
7,883
7,522
7,270
8,117

11,131
8,122
7,659
5,968
6,485
5,485
7,262

19,208
14,672
12,679

Hot Av.
11

"11

11

England

1,052
2,525
1,378
2,997

11,371
3,166
8,932
3,184
4,541
3,203
1,842
1,183
1,404
1,039

570
838
831
675
920

1,545
1,932
2,261
2,157
2,722

72,223
65,077
48,189

DenmarkI
I

l--uot Av.

I
11

11

11

I 11

568
I 1,707

1,268
1,669
1,041

945
853
781
800

1,451
1,731
1,925
1,101

972
997
595
868
783
68

4,219
2,508
1,705

Year

1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

Footnotes
Ostende only.
Includes herring fishery at Iceland and seine fishery Irish Sea and Clyde.
Includes British.landings in Holland.
Includes west coast of Scotland.
6,029, probably NorihSea (not definite).
Includes Kattegat and Skngerak.

7) Includes 5,883 by USSR.
8) Includes 84,364 by USSR.
9) Host of Norwegian catches since the war

are from close to the Norwegian coast.
These do not strictly belong to the
North Sen.
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Table 3. Landings of whiting by all vessels fishing in the North Sea (metric t~ns).

From Bulletin Statistique - corrected for whole weight.

t
_

_y_ea_r_l_B_e_l_g_iUIn_l:_De_nm_a_rk-j-'_E_ng_l_a_n_d--r-_F_r_D._n_ce-j-_G_er_m_a_n_Y-t-_~_:_~_~:_r_---+!_N_o_rw_e_Y--r-I_s_c_o_tl_a_n_d_tll_s_W_e_d_en--+i_p_O.l_a_n_d_-:-I_u_S_SR_T.....<-~_-T_o~t~a_l~~1
I I I I

Table to be continued
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Table 3. Continued

1,730
361

7,396
26,507 '\

1
19
16

131
71

"
"
"

72
Not Av.

SvTeden

190
441
741

1,624
1,489
1,205
1,295
1,497
1,569
1,133
1,157
1,314
1,056
1,953
1,384
1,034
1,216

Scotland -;---- I I

POland-riUSSR I Total !
-----J----~--- ------r-------+- I 9,932 I

I - I 13,912 I
I 16,391 I

I 13,614 I
10,722
14,652 I
40,621 I
51,764 ,
66,955
40,413
51,482
77,689
16,732
65,790
69,126
16,988
19,243
89,740
81,241
84,498
54,508
85,301
64,395

~~: *~~ j110,053
157,929

+---- I
,

FrancelI Belgium Denmark I England Germany Nethor- i NorwayI

\

I I landsI I I

I 34
,

Not Av. Not Av. 315 2,502
I 38-

I135 41 " 11 144 4,443 58

I 235 18 " 11 66 2,941 I 78
185 13 I " 11 43 1,738 202

28 I

" 11 27 217 124-
1,119 + 11 " - 2,847 103
3,540 1 6,153 " 3,352 6,448

I
59

2,932 1 5,121 7,027 2,825 7,234 149
I 2,773 ·17 I 4,496 19,589 3,203 4,011 I 55

I 1,977 13 I 3,404 11,613 1,814 3,843 41
2,286 11 I 4,973 17 ,590 1,126 5,716 I 39

I
I

! 3,063 14 6,443 24,553 854

I
7,820

I
16

2,255 131 5,882 16,153 I 730 9,077 22
1,595 92 I 4,565 16,381 880 7,567 46
1,713 8,060 I 4,141 20,372 841 I 5,513 I 26

I
1,938 7,466 4,145 22,000 629 6,368 I 73,

II 1,903 I 2,730 4,398 24,194 1,183 6,741 I 41
1,760 19,424 I 3,580 23,690 957 5,474 14
2,087 2,752 3,045 25,861 693 7,162 21
2,369 7,359 3,259 22,573 1,084 10,157

I
1,308

2,393 7,641 2,529 2,358 1,075 9,225 243
3,385 ' 16,359

I 3,378 15,103 1,489 10,228
I 67

3,866 8,878 3,147 2,560 1,276 11,898 111
I 3,860 41,786

I
4,127 I :',290 1,115 12,318 130

I 2,074 26,279 4,321 I 15,179 2,703 7,155 42

I
2,426 21,985 I 5,061 I 25,104 542 9,695 39
2,771 51,164 I 4,391 19,872 1,292 10,244 100

! I I

Yoo.r

1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966

6,971
9,091

13,053
11,433
10,326
10,393
20,627
25,734
31,187
16,219
18,536
33,631
40,985
33,095
27,327
33,212
36,739
33,785
37,666
35,005
28,009
34,057
32,643 I

31,594 1-
27,376 12,174
35,467 12,207

)38,879 2,638
;---~---_'-":""_--_":------'------'----_"':-- -:- -'--____ ,_-L-



Tablc 4. Landings of cod, haddock and whiting by all vesoels fishing in the North Sea, from
lCES sub-areas. Me~ric tons not corrected to whole weight (from Bulletin Statistique).

..

11 I I
I eOD ilil.!ß.-.tP-.11s HADDOCK OO's tons I WHITlNG OO's tons

-I
I I I -

I I I
I

I I
Not I Not -Not

Year !Va lVb lVc Split Total lVa !Vb lVc Split Total lVa !Vb lVc Sp1it Total

11961956 482 20 105 803 450 226 11 252 939 322 229 103 95 749
1 243

.
1957 397 22 288 950 455 338 14 246 1,053 247 187 175 234 843

1958 313 492 43 189 1,037 687 236 15 24 962 447 202 101 25 775

1959 305 508 58 224 1,095 474 231 10 82 797 417 199 113 76 905

1960 I 226 632 78 108 1,044 390 199 1 74 664 275 125 43 88 531

I 1981961 504 49 307 1,058 321 195 1 155 672 296 171 59 307 833

1962
11

288 436 41 191 896 255 199 0.3 70 524 311 157 83 90 641

1963 1I 332 466 42 249 1,089 324 230 3 37 594 I 315 145 90 437 987

1964
11

333 431 98 347 1,209 499 556 8 924 1,987 228 174 38 415 855

1965 1 257

I
726 255 517 1,755 829 453 5 930 2,217 285 202 46 534 1,067

I.
1966 !1417 931 317 552 2,217 906 231 4 1,549 2,690 296 215 64 977 1,552

I



Table 5. Annua1 landings of Cod, Haddock and Whiting by British trawlers
from sub-areas of the North Sea - by se1ected periods.

,...--'
i 1 Whiting (oO's tons) rCod (oO's tons) Haddock (oO's tons)Years

IVa !Vb IVc Total! IVa !Vb IVc I Total IVa !Vb' IVc I Total I

1923 - 1930 801) 2551) 161) 3421) I 221 517 5.0 743 66 94 8.8 169

1935 - 1938 72 180 20 273 I 244 152 0.75 396 88 69 5.2 162
,

1956 - 1963 53 120 8.1 181 I 124 80 0.55 204 , 53 27 1.2 81

1964 85 98 3.1 186 I 128 147 1.6 277 32 32 0.4 64

'1965 55 157 7.1 219 11 136 129 1.3 266 19 37 0.4 66

Eifort (ooO's hours)

All Species

I

I
I

~

Years IVa IVh IVc Total

1925 - 1930 I
481 1,589 310 2,380

1923 - 1930 461 1,618 329 2,408

1935 - 1938 580 1,250 331 2,160

1956 - 1963 166 517 43 726

1964 170 662 26 858

1965 128 651 33 812

r----------------------------------l
Landings per unit effort (tons/thousand hours) I

r-

IIVa

Cod I Haddock I Whiting
I

Years
!Vb IVc Total IVa !Vb IVc Total I IVa !Vb lIVe Tota]

.
171) 161) 51) 131)

I
61923 - 1930 48 32: 1.5 31 I 15 3 8

I
1935 - 1938 12 15 6 11 42 12 0.2 18 15 6 2 76

1956 - 1963 32 23 19 25 75 16 1.3 28 37 6 3 155

1964 15 12 26 I
77 22 6.0 32 191 48 15 7450

1965 43 24 21 29 106 20 3.9 33 151 57 13
1

7
I

1) For period 1925 - 1930



Table 6. Landings of Cod, Haddock and ~lliiting in cwt per hundred hours
fishing by Scottish and English trawlers.

-I-

C 0 D HADDOCK WHITING

Scotland England Scotland England Scotland England
! Years I Steam & Steam & Steam &

i Motor Steam Motor Motor Steam Motor Motor Steam Motor,

1

1914 47.0 54.3 33.1
-1

26.4
i

1915 89.8 24.4 I
I

1916 25.5 85W 31.7 I
1917 31.0 92.9 24.7 I
1918 40.4 123.9 35.2 I

1919 91:7 209.5 24.2 I

1920 86.8 157.7 25.9
1921 68.4 108.3 24.7
1922 45~2 80.6 21.1
1923 32.7 86.8 24.9

I 1924 35.5 20.6 79.7 39.0 32.3 10.6

1 1925 43.9 26.2 79.3 68.0 21.8 8.6
1926 49.0 32.1 102.2 68.3 22.9 10.9

I 1927 50.8 31.0 94.8 50.5 26.0 10.0
I 1928 41.4 24.8 87.4 50.1 24.2 11.2

1929 37.2 26.1 76.5 46.6 29.4 13.4
1930 31.4 29.4 85.6 55.6 26.3 10.1
1931 32.2 24.7 102.0 41~7 30.4 11.3
1932 36.0 29.8 90.9 40.2 36.4 13.5

1933 36.4 37.4 98.4 40.0 26.4 9.5
1934 31.1 29.2 87~4 25.2 27.9 9.0

1935 28.0 23.6 69.5 18.5 33.0 10.0

-1936 25.9 20.7 55.4 16.1 30.6 7.5

1937 35.8 23~9 88.9 18.7 22.2 7.0

1938 35.9 27~0 100~7 19.5 27.6 9.8

1939 40.0 89.7 42.6

1940 51.0 131.7 33.7
1941 60~9 200.7 46.5
1942 69.2 209.2 . 63.7

1943 96.4 156.1 61.4

1944 120.6 157.4 58.8

1945 119.0 221.6 27.4

1946 122.5 108.1 195.1 38.6 42.2 13.7

1947 70.9 71.7 155.1 28.6 47.2 10.0

1948 45.8 62.5 107.4 19.7 58.5 8.1

1949 48.5 56.9 83.5 13.0 26.3 5.7

1950 55.4 51.3 97.5 19.1 24.7 7.9

1951 42.2 41.9 99.1 13.6 51.1 10.6

I1952 49.2 47.3 75.9 13.4 68.9 9.9

1953 62.2 48.9 I 83.8 18.7 67.0 1.3

1954 61.1 48.9 (112.7) 19.4 (72.2) 6.7 I

e 1955 60.0 47.1 1
14

1.7
19.5 77 .4 6.5

\
1956 54.1 46.4 144.4 23.3 86.4 6.1

1957 71.3 55.7 189.1 29.8 66.8 5.4 I

1958 66.7 56.8 34.3 169.3 21.1 15.0 65.6 5.1 6.1 I
1959 64.5 63.0 38.0 142.5 18.2 12.0 61.3 4.8 4.6 1

1960 55.3 63.6 42.3 134.9 14.5 9.3 39.3 3.8 3.4

1961 50.5 46.6 39.1 121.2 15.2 11.5 52.5 3.9 4.0 I
1962 54.7 27.2 29.7 119.3 8.1 10.9 54.0 3.6 3.9 I

1963 81.3 53.0 31.8 117.6 31.4 12.7 60.9 9.3 4.0

1964 78.4 94.6 31.0 171.3 109.0 27.6 48.2 6.9 3.5

1965 63.3 178.2 46.5 159.8 86.9 24.1 37.6 4.5 5.5

1966 70.7 516.0 63.7 211.5 44.1 19.5 40.1 2.3 4.2



..
Tab1e 7. Landings of P1aice per unit fishing effort by British and

Belgian trawlers from lCES sub-areas.

)

Belgian Trawlers

h r h"(t

British Trawlers

(tons per hundred h s f" h"ng)our lS 1 I ans per ours 1S 1ng
+-- i

I IVa I m IVc I IVa m IVc
Years ISteam Motor Steam Motor I Steam Motor Motor Motor Motor

1924-28 0.65
..

ND 0.82 ND 1.46 ND ND ND ND

1929-33 0.30 ND 0.86 ND 1.48 ND ND ND ND

1934-38 0.37 ND 0.84 ND 1.53 ND ND ND ND

1947-51
x

0.27 :ND 2.50 2.12 2.73 2.32 ND ND ND

1952-56x 0.47 11) 2.27 2.25 2.42 2.23 0.08 4.49 2.47

1957-61x ND 0.23 2.43 2~63 2.19 1.94 0.05 1.15 3.16

1962-66x ND 0.24 ND 3.72 ND 1.78 0.04 1.07 2.91
_._. !

xGrimsby and Lowestoft trawlers only

ND = no data

Table 8. Landings of Soles per unit fishing effort by British and
Belgian trawlers from various areas.

7

7

3

9

--"~an Trawlers -I
_II((tt~o~n:s- per 100 hour~
fishing per~100.I
ihQIlliL.p.a.war.~

,
r I

"-1,

IVb

British Trawlers
(tons per 1,000 hours fishing)f----I

i IVax
t-- I_mF6,F7 G6,G7 18 19 IVc rlc

! Steam Motor Steam Motor Steam Motor i Motor Motor MotoYears I isteam
I

11923-261 0.28 ND I 0.64 ND 1.36 ND I 1.79 ND ND NDI

1929-32 1 0.30 ND 1.54 ND 2.20 ND 1.74 ND ND ND

1935-38 1 0.68 ND 1.48 ND 4.23 ND .2.28 ND ND ND

1948-51 1.89 ND 4.19 ND 6.35 ND 2.11 ND IID ND

1952-55 0.88 ND 6.65 ND 21.10 ND 2.31 ND 3.62 1.4

1956-59 0.49 ND 3.06 ND 7.84 ND 1.40 lID 1.29 1.6
I

:!-960-621 ND 1.92 3.33 2.28 4.75 6.03 ND 2.22 1.85 1.7

1964-6~ ND 7.52 ND 2.75 ND 2.02 ND 1.93 0.38 1.3

,';~~o~=- All y~n.-APr.
-

Mar.-Apr. May - Sept.
---------------

x Catch per effort for those rectang1es in which soles are caught

1'l'TI = No data



Table 9. Estimates of total fishing effort (in millions of hours) in
the North Sea for Cod, Haddock and ~~iting. (Trawlers).

I r

I C 0 D i HADDOCK I WHITING
-I

\scotlandl )
I

scotlandl )
I

scotlandl )

IYears iSteam &
England England England

Steam & Steam &

1-- jMotor Steam Mot~1 Motor Steam Motor Motor Steam Motor

! f1:"98

_______-J

1

1914 5.63 3.50
1915 6.64 2.49 I 1.34

11916 5.25 I
2.08

\

0.87

1

1917 3.14 1.50 0.68

1

1918 2.66 I 1.68 0.61, I

1919 1.99 \
1.95 1.43

1
1920 2.96 2.66 1.97

1 1921 3.44 3.16 2.31
1922 4.80 4.10 2.54
1923 4.34 2.86 1.96
1924 3.78 6.51 2.68 5.47 L87 5.70
1925 3.19 5.35 3.11 4.33 2.37 6.01
1926 3.32 5.06 2.55 3.81 2.25 4.73
1927 3.13 5.12 2.64 4.96 2.34 6.09
1928 3.11 5.19 2.62 4.58 2.78 6.00

1

1929 3.30 4.70 2.82 4.62 2.90 6.36

,1930 4.42 4.72 3.02 4.65 2.73 7.10
1931 3.77 4.91 2.15 5.27 2.46 6.63

1932 3.57 4.31 2.15 4.87 2.32 6.25

1
1933 4.17 4.06 2.20 5.40 2.75 7.63

.934 4.59 4.88 1.97 6.82 2.74 8.49

935 4.30 5.11 1.94 7.28 2.54 8.39

1936 4.05 5.07 2.04 7.03 2.21 9.04

1937 3.09 4.63 2.71 8.14 2.78 8.83

1938 3.19 4.24 1.42 7.33 2.65 7.47

1939-46

1947 2.62 2.59 1.21 6.56 1.94 9.15

1948 3.08 2.25 1.32 7.22 2.02 14.59

1
1949 3.30 2.81 1.32 8.50 2.71 12.52

1950 2.41 2.61 1.16 5.91 3.68 11.50

1951 2.91 2.93 1.14 8.31 2.87 13.86

1952 3.10 3.23 1.38 7.82 2.13 14.82

1953 2.61 3.32 1.44 6.46 1.87 17.13

1954 2.64 3.30 1.24 7.23 1.80 19.35

1955 2.78 3.54 1.24 8.99 1.87 22.29

1956 2.97 3.46 1.30 8.06 1.77 24.51

1957 2.66 3.41 1.11 7.07 2.52 31.23

1958 3.11 3.65 6.05 1.14 9.12 12.83 2.36 30.39 25.40

.959 3.39 3.48 5.76 1.12 8.75 13.28 2.63 33.54 35.00

960 3.78 3.28 4.94 0.98 9.16 14.28 2.70 27.96 31.25

1961 4.19 4.54 5.41 1.11 8.85 11.69 3.17 42.71 41.64

1962 3.27 6.59 6.03 0.88 12.94 9.62 2.55 38.32 35.37,

1963 2.67 4.10 6.84 1.01 3.78 9.35 3.24 21.22 49.331

I 1964 3.08 2.55 7.78 2.32 3.65 14.40 3.80 26.53 52.30

1

1965 5.55 1.97 7.55 2.77 5.10 18.40 5.68 47.42 38.80\

1 1966 6.28 0.86 6.97 2.54 12.20 27.59 7.74 134.92 73.88
+

1) Based on Aberdeen trawler catches per hundred hours fishing until 1954 and
thereafter based on total Scottish trawl catches per hundred hours fishing



Tab1e 10. ENGLA..lID

Cod - trawl
Numbers 1nnded (thousnnds)

Length
1956 1957 1958 1959 I 1960 1961 1962 1963 1964 1965 1966 Total Menn

25~29 2 6 0·3 3 0.7 0.9 0.6 10 I 2 1 27, 2
30-34 150 404 204 162 204 108 100 116 344 I 432 535 2759 251
35-39 726 1784 1102 908 1454 627 529 621 1005 1708 2041 12505 1137
40-44 1200 1992 1569 1418 2517 1163 1035 943 1243 2230 2229 17539 1595
45-49 872 1514 1439 1399 2362 1143 1120 1005 825 2226 2208 16113 1465
50-54 646 1118 1175 1205 1904 1166 853 904 619 1846 2037 13473 1225
55-59 397 710 870 885 1253 1037 652 572 507 1352 1624 9859 896
60-64 299 508 718 685 827 864 529 448 388 651 1328 7245 659
65-69 267 286 520 452 616 615 347 321 304 324 1021 5073 461
70-74 272 211 381 433 510 404 381 260 279 233 794 4158 378
75-79 185 145 237 372 282 228 283 197 217 161 411 2718 247
80-84 168 132 177 330 162 193 237 214 183 168 219 2183 198
85-89 148 128 112 223 109 161 171 161 132 138 114 1597 145
90-94 157 152 109 184 134 120 185 147 141 127 105 1561 142
95-99 129 122 90 136 88 123 138 107 119 82 99 1233 112
100-104 94 78 76 97 74 82 108 84 79 64 66 902 82
105-109 18 26 33 39 18 35 40 34 32 27 35 337 31
110-114 8 '10 8 13 7 20 15 16 16 11 12 136 12
115+ 2 0.8 3 3 4 9 4 6 10 3 9 54 5

Tot a 1 5740 9327 8823 8947 12526 8099 6727 6157 6453 11785 14888 99472 9043
CorrE'sponding
wt 1anded 215 260 272 323 352 293 269 235 216 303 439 3177 289
OOO's cwt

---- ,



e
Tab1e 11. ENGLAND

Cod - seine
Numbers 1anded (thousands)

1ß56 1957 1958 1959 1960 1961 1962 1963 1964
I

1965Length 1966 Total Mean

25-29 2 6 2 2 3 Ö 0.7 4 0·7 21 2
30-34 121 242 61 96 198 85 110 54 353 118 136 1574 143
35-39 247 319 11L~ 240 370 311 496 202 572 706 655 4232 385
40-44 288 302 203 335 483 505 589 308 493 1289 896 5691 517
45-49 185 322 292 315 603 588 486 339 482 1212 750 5574 501
50-54 137 318 181 277 533 537 348 323 316 969 830 4769 434
55-59 100 191 156 241 297 391 218 309 200 574 657 3334 303.
60-64 111 151 113 185 219 275 168 200 225 432 600 2619 244
65-69 88 91 65 133 154 253 129 . 138 200 155 571 1983 180
70-74 73 76 56 128 174 212 105 129 155 122 495 1725 151
75-79 52 65 40 109 139 168 82 105 110 112 297 1279 116
80-84 80 95 50 117 124 172 112 178 142 134 207 1411 128
85-89 102 134 86 84 138 143 115 197 199 157 120 1475 134
90-94 116 214 143 102 201 150 118 228 204 146 148 1770 161
95-99 125 165 141 94 126 117 92 156 195 102 154 1461 133
100-104 68 96 98 86 101 61 72 131 80 72 82 941 86
105-109 42 41 32 30 38 20 26 54 43 30 47 409 31
110-114 14 15 8 16 13 5 12 18 16 13 19 149 14
115+ 2 4 0.4 7 0-7 3 0.9 10 1 2 4 41 4
Total 1953 2853 1841 ~597 3915 3996 3219 3080 3996 6345 6675 40530 3685

Corre-
sponding 105 142 103 121 166 170 126 183 118 ~04 264 1762 160wt 1anded
OOO's cwt

+



Tab1e 12. SCOTLAND

Cod - Trawl

Numbers landed (thousands)

1963 1964 1965 1966 Total Mean

< 30 44 41 64 87 236 59

30 - 34 637 460 183 1,040 2,920 130

35 - 39 1,300 590 940 1,500 4,330 1,083

40 - 44 1,520 600 621 1,320 4,061 1,015

45 - 49 1,260 590 419 1,020 3,349 831

50 - 54 960 590 312 720 2,642 661

55 - 59 479 600 326 476 1,881 470

60 - 64 393 700 401 318 1,812 453

e 65 - 69 211 574 275 215 1,281 320

70 - 74 182 329 246 188 945 236

x75 - 17 75 146 159 113 493 123

78 - 80 50 80 140 91 361 90

81 - 83 34 63 160 79 336 84

84 - 86 23 45 82 84 234 59

87 - 89 17 28 51 70 166 42

90 - 92 15 23 39 59 136 34

93 - 95 14 19 47 54 134 34

96 - 98 12 12 22 31 77 19

• 99 - 101 8 9 21 28 66 16

:I! 102 18 13 28 20 79 20

Total 7,258 5,512 5,256 7,513 25,539 6,385

Corresponding 1;]weight 1anded
0001S cwt. 158 175 161 187 681

x Note change in grouping



Table 13. SCOTLAND

Cod - Seine

Numbers landed (thousands)

1963 1964 1965 1966 Total Mean

< 30 180 20 89 57 346 86

30 - 34 2,580 670 1,900 2,100 7,250 1,813

35 - 39 4,150 1,100 2,260 3,500 11,010 2,753

40 - 44 3,330 910 1,200 2,740 8,180 2,045

45 - 49 2,330 760 780 1,680 5,550 1,388

50 - 54 1,550 900 740 1,280 4,470 1,118

55 - 59 960 1,020 770 770 3,520 880

60 - 64 556 820 619 454 2,449 612

65 - 69 347 548 509 294 1,698 424

70 - 74 276 380 378 211 1,245 311

e x75 - 77 160 175 219 110 664 166

78 - 80 120 190 190 110 610 152

81 - 83 86 160 190 96 532 133

84 - 86 60 100 130 130 420 105

87 - 89 47 70 97 88 302 76

90 - 92 54 37 84 84 259 65

93 - 95 45 44 79 56 224 56

96 - 98 27 16 46 48 137 34

99 - 101 21 21 30 28 100 25

~ 102 37 28 59 61 185 46• Total 16,916 7,969 10,369 13,897 49,151 12,288

Corresponding
weight landed

1,164000'8 cwt. 324 250 290 300 291

x Note change in grouping



•Tab1e 14. ENGLAND

Haddock - Trawl
Humbers 1anded (thousands)

Length 1958 1959 I 1960 1961 1962 1963
I

1964 1965 I 1966 Total Hean

20-24 - - 0.5 0.5 0.5 0.1 0.9 - - 2.0 0·3 .

25-29 284 - 461 546 554 332 456 600 18 7 3258 362

30-34 3267 2059 3772 4742 2445 3338 8298 59 339 28319 3147

35-39 4399 2810 2748 4022 2137 3138 8906 5855 1709 35724 3969

40-44 2711 2370 1475 1407 1308 1259 2925 4971 2885 21311 2368

45-49 893 1048 495 433 463 675 786 2032 2592 9417 1046

50-54 285 404 245 180 156 302 306 546 1229 3653 406

55-59 51 192 106 62 54 111 106 215 299 1196 133

60-64 22 50 44 28 19 30 51 60 64 368 41

65-69 3 11 10 14 7 6 26 10 16 103 12

70+ 0.6 3 2 4 5 4 8 4 8 39 4

Total 11916 9408 9444 11446 6926 9319 22013 13770 9148 103390 11488

Corre-
sponding 107 97 79 89 68 83 180 157 133 993 110
wt landed
:000'8 cwt 1



•
Tnble 15. ZNGLAND

Haddock - Seine.
Numbers landed (thousands).

- I

I
I

,
Length 11958 I 1959 1960 1961 I 1962 1963 1964 1965 I 1966 Total Nenn I

I
I

I-
20 - 24 003

I
- - - 006 - 0.' - - 1 001

I

25 - 29 101 I 1147 777 164 904 1907 .. 1885 5 I 1 6891 766

30 - 34 981 I 670 1884 1286 3106 2076 13516 549 I 146 24214 2690
, I

35 - 39 808 332 402 844 2307 1046 4985 2665 684 14073 1564

40 - 44 196 231 I 246 248 1404 344 456 1349 1438 5912 657

45 - 49 38 86 81 101 489 129 118 389 1153 2584 287

50 - 54 10 52

I
13 51 162 54 48 64 282 736 82

55 - 59 3
I

18 1 19 I 54 13 8 25 70 211' 23

60 - 64 0.5 3
I

2 7 20 3 4 5 23 68 8

65 - 69 0.3 I 0.1 2 7 - 0.3 0.8 8 19 2
I -

70+ 0.5 0.6 I 5 0.6\ 7 1- - - - -
Total 2139 2540 I 3406 2722 8459 5572 21021 5052 3805 54716 6080

corresPOnding!
I II

wto landed I
I

\ IOOO's cwt. I 15 16 I 20 I
20 19 32 125 47 50 344 38

I I I i! I !I
, I- , I



•
Table 16. SCOTLAND

Haddock - Trawl
Numbers landed (thousands)

....,...._.-
i 1 -----,--- - I

ILength I 1959 1960 1 1961 \ 1962 1963 1964 I 1965 f 1966 I TotalI
I Menn

I I I I
I I

I

I
I I

I
I !

I

20 - 24 0 49~
I

I 125 - 29 4~ 704 6~838 3,676 8~650 5,743 6,106 415 874 1 37 ~055 4632
I 19,096 12,836 14,600 I I30 - 34

I
17~134 I 12,900 34,900 19,400 9~200 140,066 17508

I
35 - 39 21,531 I 11,183 10,343 7~600 8,600 14,700 24,700 32~800 131~457 16432

I40 - 44 10,429 5,080 4,526 I 4~080 3,590 4,120 7,130 14,100 53,055 6632

45 - 49 3,357 1 ~ 876 1 ~ 363
I

1,420 1\1400 1,480 1,550 3~610 16~O56 2007

50 - 54 760 633 532 438 406 420 383 796 4,368 546

55 - 59 183 176 I 191 140 113 128 101 158 1~190 149

60 - 64 55

I
46 58~ 11 34 41 39 53j 380 47

65 - 69 14 9 11
70+ 3 I 3 3)

I

Total I 58,170 I 44,989 33~539 I 35,239 34,486 61,895 53,718 61~591 383,627 47953I

Average Iweil3'ht
le.nded I

458 309 277 234 229 381 I 407 559 2,854 357

I I I
I000' s cwt. I

I I! I ; I
~

,
I I



•
SCOTLAND

Haddock - Seine
Numbers landod (Thousands).

.....,.

I
I

+

HeanTotal i
J1966 J

I
I

__'--- L __

i 1963 I 1964 i
.-1~--l--1~

1962

-- ----- .-
I
---_._--,---- -------_.~----

) I I

I I
I

I

14,184 23,388 28,400 36,550 8,912 , 1,498)

I

152375 I 19047

26,937 19,700 32,600 I 78,800 90,000 23,500 337512 42189! I I
9,845 8,200 I 10,000 I 15,100 50,000 I 46,300 161106

\

20138I
I4,620 16,100

I

49689 62113,088 3,990 3,700 9,490 I I963 1,410 1,240 1,660 1,960 I 3,970 I 13585 1698

I
I

285 370 387 380 429 990 I 3368 I 421

122 103 102 I 88 142 I 189 I 819 I 103

3~~ 38

I
29 I 33 62 I 34~

I

274 I 34
I

I3) )

I
I

I55,464 57,199 76,458

I
137,231 160,995 92,581 718728 89841

I I II I339 I 311 I 390 713 1,008 I 770 4306 538I

I I
I

I ! ! II

__19~1

I

I
I
I
I

I Length i 1959 1960I
I

-I- 2)

I
20 - 24-t 3
25 - 29 110,164 29,274)

I
30 - 34 20,224 45,751

35 - 39 14,601 7,060

40 - 44 5,723 2,978

45 - 49 1,445 937

50 - 54 351 176

55 - 59 39 34
60 - 64 11 13
65 - 69 2 4
70+ I 7 1

I
Total 1 52 ,570 86,230

Average
weight

355 420landed,
000' s cwt.\

-L



•Tab1e 18. ENGLAND
\f.hiting - Trawl

I Length
Numbers 1anded (thousands)

,

1956 1957 1958 1959
j 1960 1961 1962 1963 1964 1965 1966 Total Meancm

20 - - - -
21 1 3 0.1 1 0.2 1 - 00.7 7 0.6
22 1 3 0.2 0.3 0.1 0.2 2 0.1 0.9 - - 8 0·7
23 4 2 0.7 3 3 4 4 3 15 00.2 00.9 40 4
24 23 11 4 11 7 23 24 24 89 3 7 226 21

25 66 61 19 38 30 121 94 88 204 16 25 762 69
26 137 128 51 98 101 279 246 129 629 69 59 1926 175
27 250 185 112 152 171 390 356 250 767 225 119 2977 271
28 321 250 205 277 251 501 454 369 893 399 196 4116 374
29 507 317 340 340 336 581 486 413 1262 592 240 5414 492

30 616 420 499 469 359 612 540 482 1371 659 342 6369 579
31 678 421 584 557 409 599 511 466 790 928 508 6451 586
32 733 472 622 567 402 637 490 710 658 902 465 6658 605
33 735 494 616 525 348 490 424 412 546 853 527 5970 543
34 641 422 553 520 374 467 376 432 454 612 511 5362 488

35 562 383 451 435 315 340 278 342 332 469 400 4307 392
36 398 350 392 348 264 217 210 287 303 3~1 372 3472 316
37 285 300 297 327 229 186 169 249 232 260 298 2832 258
38 231 225 251 249 193 143 136 200 172 245 235 2280 207
39 151 203 160 185 147 103 84 157 145 149 165 1649 150
40-44 274 505 429 397 325 210 154 322 315 552 359 3842 349
45-49 47 116 101 70 70 32 14 51 59 40 131 731 66
50-54 12 15 14 16 10 21 4 5 8 3 24 132 12
55-59 2 0.2 00.6 2 1 7 00.2 2 0.6 2 7 25 2
60+ - - 0.2 0.1 - 0.2 - - - - - 0.11 0.05
Total 6b75 5286 5702 5587 4345 5964 5057 5393 9246 7309 4992 65556 5960
Corre-
sponding 36 31 33 31 24 29 24 27 23 35 28 321 29
wt 1anded

I OOO's cwt,



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

•

Table 19. ENGLAND

ifuiting - seine
Numbers landed (thousands)

Length I

cm 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 Total Nean

20 - - - - - - - - - - - - -21 0.1 - - - 1 - - - - - - 1 0.1
22 4 1 - - 0.5 - - - - - - 5 0.5
23 1 0.3 0.7 0.7 10 3 4 - - - - 20 2
2·1 11 4 1 9 144 60 28 21 1 - 5 284 26

I25 35 68 6 75 253 . 217 175 45 20 4 14 912 83
26 110 273 74 254 431 373 370 138 88 33 37 2181 198
27 177 475 182 369 554 597 545 571 361 76 86 3993 363
28 282 498 310 540 547 816 734 836 1155 118 168 6004 546
29 341 443 372 706 536 755 687 1220 2095 155 235 7545 686
30 529 412 431 668 431 738 676 1303 1720 222 287 7417 674
31 569 419 471 610 414 648 767 1478 1615 283 469 7743 704
32 585 458 614 486 288 501 715 1015 1180 240 367 6449 586
33 529 342 421 427 194 378 524 746 712 190 336 4799 436
34 513 390 313 321 161 295 454 562 522 188 291 4010 365
35 393 242 228 226 110 210 305 401 392 170 184 2861 260
36 284 218 138 169 74 127 256 338 169 83 185 2041 186
37 234 178 82 134 57 70 135 214 141 56 130 1431 130
38 98 182 52 75 48 60 90 151 130 57 105 1048 95
39 120 111 53 73 29 33 80 128 81 37 72 817 74
40-44 358 184 90 134 69 75 85 246 180 76 122 1619 147
45-49 54 28 21 25 22 7 6 24 35 13 20 255 23
50-54 38 2 3 6 4 7 - 2 2 2 0·3 66 6
55-59 - 2 0.4 - - - - - 0.4 2 - 5 0.4
60+ 1 - - - - - - - - - - 1 O._~

Total 5266 4930 3863 5308 4378 5970 6636 9439 10599 2005 3113 61507 5591
Corresponding
wt 1anded 28 24 18 23 17 24 28 42 47 10 12 273 25

OOO's cwt



Tab1e 20. SCOTLAHD

"lhiting - Trawl

ITumbers 1anded (thousands)

•

'I Length 1958 1959 1960 1961 1962 1963 1964 1965 1966 Total Mean
I < 24 13 63 58 - 130 16 28 2 4 314 35

24 49 154 181 - 290 76 88 6 20 864 96
25 93 335 419 1012 770 300 170 51 43 3193 355
26 244 741 804 1367 1100 140 480 170 120 5766 641
27 530 1438 1278 2243 1600 1500 1000 490 280 10359 1151
28 1013 1988 1593 2887 2100 2100 1800 950 610 15041· 1671
29 1823 2890 1804 3293 2400 2600 2300 1500 1300 19910 2212
30 2815 3735 1948 3250 2500 2800 2500 1900 1800 23248 2583
31 I 3451 3985 1905 2948 2400 2600 2400 2300 2300 24289 2699
32 4003 3981 1678 2443 2300 2300 2100 2200 2300 23305 2589
33 4011 3828 1545 1766 1800 2100 1900 2000 2300 21250 2361
34 3487 3239 1184 1392 1600 1800 1500 1700 2000 17902 1989
35 2639 2624 995 1039 1200 1300 1100 1300 1500 13697 1522
36 2230 2149 793 804 880 1200 960 1000 1200 11216 1246
37 1732 1698 610 592 620 880 740 710 920 8502 945
38 1348 1210 452 440 450 660 610 480 630 6280 698
39 996 888 383 329 350 500 470 390 440 4746 527
40-44 2533 1870 765 702 671 112 112 828 973 8566 952
45-49 638 345 170 124 98 183 222 173 158 2121 236
50-54 87 41 26 20 18 31 32 31 31 317 35
55-59 4 2 0.1 0.2 1 2 0.5 5 5 20 2
60+ - - - - - - - - - - -

Total 33739 37204 18591 2666:1. 23278 23800 20513 18186 18934 220906 24545
Correspon-
ding wt 212 197 90 120 106 118 107 96 106 1152 1281anded
OOO's cwt

-



•
Tab1e 21. SCOTLAND

Whiting - Seine

Numbers 1anded (thousands)

Length I 1958 I 1959 1960 1961 1962 1963 1964
I

1965 1966 Total 0~eanlI

<24 28 85 175 - 410 11 64 6 10 789 88
24 156 297 561 - 1500 350 390 65 56 3375 375
25 508 1338 2392 9068 6100 1800 2100 600 460 24366 2707
26 1664 3478 8016 13637 11000 4400 5300 3000 1200 51695 5744
27 5147 6579 11303 19045 14000 1900 10000 8600 3700 80274 8919
28 9214 9871 13572 20941 16000 10000 13000 15000 8600 116198 12911
29 1286; 12869 13552 19941 16000 12000 13000 19000 14000 13~225 14803
30 15213 14905 13253 16908 15000 12000 11000 20000 18000 136279 15142
31 14517 12832 11017 12585 12000 11000 8600 18000 19000 119551 13283
32 12412 10717 8879 832, 9400 9800 6300 14000 16000 95831 10648
33 9411 8500 6627 5176 6800 7900 4900 9100 12000 70414 7824
34 6480 6501 4732 3195 4600 6600 3900 6200 9100 51308 5701
35 4023 4683 3339 1962 3100 4100 2800 4000 9300 34307 3812
36 2859 3341 2225 1223 2300 3400 2300 2600 4500 24748 2750
37 1878 2156 1596 792 1400 2500 1700 1800 3000 16822 1869
38 1253 1326 1274 502 1000 1800 1200 1300 1800 11455 1273
39 946 880 872 318 630 1500 960 910 1400 8416 935
40-44 1735 1301 1676 592 1190 2740 2110 2230 2036 15604 1734
45-49 290 169 203 90 170 397 510 429 330 2588 288
50-54 56 8 24 14 18 212 458 78 56 904 100
55-59 4 - 4 0·3 0.9 2 2 9 8 30 3
60+ - - - - - - - - - - -
Total 100637 101836 105292 134312 122619 94412 90594 126927 121550 998179 110909

Corre-
i sponding

446 413 398 474 462 430 365 518 558 4064 452I wt 1anded
OOO's cwt



•Table 22. Numbers (thousands) of whiting lcnded for processing from the North Sen by
Dnnish vessels (öased. on the length distribution of fish lnnded for processing nt Esbjcrg).

_L~_~__g_th--1__1_9_5_6--+-_1_9_5_7--+-_1_9_5_8--1__1_9_5_9-;--1__1_9_
6
_
0

-t-'__1_9_6_1---t1__1_9_6_2-+' 1_9_63_t-I__1_9_64---t 1_9_65_1r-__1_9_66__+__T_o_ta_l__eenn__l
ji

7 411 211! 622 57 I

8 1,916 211 2127 193 I
9 316 6,297 106 6719 611 i

10 418 10,540 634 2,654 14246 1295
11 627 316 259 17,384 211 I' 527 3,185 522 23031 2094
12 2,158 518 20,669 846 2,107 15,924 627 I 1,567 44416 4038
13 5,151 158 1,167 329 15,605 2,0091 13,694 26,540 621 1,045 66325 6030
14 4,386 633 1,167 656 329 12,026 3,489 10,007 23,355 1,254 3,134 60456 5496
15 6,152 2,057 2,722 1,312 1,535 8,761 4,547 10,434 21,232 3,139 2,089 72576 6598
16 5,708 2,531 3,889 2,623 2,303 7,666 4,335 10,00715,393 6,891 5,223 66515 6052
17 5,221 3,164 2,592 5,247 3,071' 5,065- 7,507 9,481 20,170 4,389 9,924 75831 6894
18 4,594 10,284 2,333 I 5,903 3,510 5,749 110,045 13,167 12,208 6,891 2,612 77302 1027
19 2,924 12,974 1,685 5,903 2,852 3,285 113'323 12,641 14,862 I 8,151 3,656 82256 7418
20 2,645 29,270 2,333 10,494 8,-993 9,034 8,776 25,281 I 28,663 6,270 27,682 159441 14495
21 627 31,010 907 7,215 10,310 13,141 1,719 43,716 24,416 6,897 .38,129 184087 16735
22 551 26,106 1,037 8,526 14,477 15,057 6,556 63,204 24,416 5,643 60,066 225645 20513
23 627 20,410 907 10,494 10,090 13,415 3,701 51,616 23,886 6,897 45,441 187484 17044
24 1,114 13,607 518 3,279~ 12,174 13,962 3,807 52,143 18,578 6,897 49,619 175698 15913
25 835 14,239 1,037 1,312 11,735 11~909 3,595 35,815 11,147 10,032 32,383 134039 12185
26 766 5,221 648 1,312 7,677 13,141 4,124 20,541 13,801 13,166 32,905 113302 10300
27 766 5,379 778 656 4,826 7,802 2,149 15,274 14,862 13,166 20,370 86628 1815
28 487 5,063 648 1,968 2,194 5,065 2,749 7,900 7,962 11,285 19,325 64646 5817
29 348 1,582 648 656 2,303 2,464 2,115 8,427 3,716 10,658 15,147 48064 4369
30 139 1,582 518 1,316 2,053 846 5,794 4,246 4,389 I 13,058 I 33941 3086
31 70 1581 130 656 658 958. 740 2,107 1,062 10,658 9,924 27121 ·2466
32 70 633 130 656 329 274 634.1,053 1,062 2,508 5,745 13094 1190
33 158 656 131 423 1,053 531 3,762 4,101 11421 1038
34 158 130 329· 137 317 1,592 1,881 2,089 6633 603
35 139 110 317 2,089 2655 241
36 158 106 522 186 11
37 106 106 10
38 621 I 522 k1149 104
40 I 1,254 I 522 1116 161

___. +- -+- --+- --+-__ _ __-+- -+__._-+- -+ --+i ~1 ---t-- _

Total 47,128 187,169 26,703 69,522f01,450 223,942 96,857 423,990 335,460 1147,965 1410,013 I 2070199 1188200
I I I Corresponding weight landed (metric tons~85610

.. ,



Table 23. Plaice

Numbers landen (thousands)
._- .,

Iountry ! Denmark I England England I
I Netherlands Netherlands

Gear I otter trawl Otter tn'l.wl I Seine OHer tn'l.wl Beam trawli
I 1958-66x I

Year

I

1956-67 I 1956-67 1958-66 1962-66

cm I

I I20-4 2,885 458 81 3,227 605I ,
25-9 407,935 I 61,958 I 5,463 I 192,505 36,223

I I
30-4 241,804 153,998 33,615 135,354 38,261

I35-9 26,838 I 121,576 31,595 44,577 10,816

40-4 5,894 65,214 I 16,946 18,667 3,309

45-9 1,132 25,764 I 6,758 I 6,817 989

50-4 684 10,867 3,264 I 2,045 284I
I I

55-9 339 3,164 1,065 505 I 31I
1

o
82

9

403,788 I __90_'51,9__.

232

231.-t 99,042

:~~; I 7~ 6~~
Tot~·--68-7-,-58-9---t---4-43-,-7-6-7

_...L-_.__--=-..:~_=___L_

xData for all years except 1960-61 based on comparison with Duteh data - see text

Table 24. Soles

Numbers landed (thousands)

1
1

-r.!--- -,I England -----,Netherlands i: Denmark I

,- Length I otter trawl:=-:..:::r==B::':e~a-m-t-ra-w-l-II-L-e-ng-th--11 Otter trawl 1

1

-O-t-te-r tra~
i om -L 1958-66 1962-66 II cm . 1960-66 1958_66

wL

I
'I I ----iT!i-----+- I' -,

20.5 1 ii 20-1 2 I 5 t

I il22.5 2,353 1,625 11 22-3 865 168

24.5 I' 63,953 39,438 11 24-4 5,493 1,567

26.5 90,639 47,564 ij 26-7 4,139 3,882
1I I28.5 69,307 28,323 I 28-9 2,897 I' 6,433
i30.5 50,705 20,730 I 30-1 2,227 71 737

e: 32.5 33,832 8,627 li 32-3 1,316 6,624

34.5 20,058 4,868 il 34-5 787 I 4,593

36.5 14,472 2,976 I' 36-7 351 ,' 2,826
38.5 5,165 1,383 I 38-9 201 1,739

40.5 2,490 581 I: 40-1 97 I 970

42.5 1,137 240 jl 42-3 41 I 498
44.5 458 92 i 44-5 26 198

I 46.5 146 32 I' 46-7 21 I 90

[

48.5 23 5 48-9 2 I 23

_ 50__._5 2__ 1. 0__~ ..--5-0-+--+---- ._0 ~-----1~--._-1
~otal 354,740~56,4S5 11 Total 1S,465 I 37,364

.I
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Tab1e 25. Mean 1engths (cm) for age of female plaice landed at
Loirestoft in 1928-29 and at Grimsbyand Lowestoft in 1967.

: I I I

I I I j

I~1~~~;iy0i
2 3

I
4 5 6 7 8! 9

I I24.1 26.0 28.0 /30.4 33.1 35.3 37.8 40.0 42.6 I
I 1967 2) I 27.5 30.1 31.5 37.7 I 39.9 40.4~2.8 43.3 44.7 I

P1aice of up to 27 years-old occurred in the 1967 samples

1) From Thursby-Pelham, 1932 Table 24. 2) From unpublished data.

Table 26. Selectivity data relating to North Sea species.

273.4fIPE + PP

Material Mesh-size I' Selection I Minimum !andings
Specie_s---t__in_U_s_e_l-:...) -+-_in_U_s_e_2.:-.)_-+-F_a_ct_or_3)-1 SJ:~e_4_)__

(England 72,2 - 82,2
Cod PE + PP--7(Scotland 76,4 3.4 30

(All countr. 54,9 - 82,2

(Englnnd
(Scotland
(All countr.

Haddock

!
! Gear

___-<~-> (England
!PE+PP+PA ;?(Hollnnd

(All cotmtr.

_____--~(Denmark

PE+PP+PA -(England
~,,(Holland

-'(All countr.

PE + PP-·~.(England
(Scotland
(All countr.

Seine

VJhiting

Plaice

Sole

Cod

PE + PP " "
72,2 - 82,2

73,1
54,9 - 82,2

72,2 - 82,2
72,1 - 73,1
54,9 - 82,2

97,9
66,0

66,0 - 97,9

3.8

3.3

3.4

23

25

24

30

Haddock PE + PP~ (England
(Scotland "
(All couJltr.

27

Vilhiting

Plaice

PE + PP (England
(Scotland "
(All countr •

.....---~(PE+PP+PA -- Englnnd 97,9
(Holland
(All countr. 66,0 - 97,9

4.1 23

25

243.3
(England 97,9 I
(Denmark I

(All countr. 66,0 - 97,9 I___. .__~l-- ..L-. _

"Sole

PE = Polyet~ylene. PP = Polypropylene. PA = Polyamide.

1) Proces-Verbal de 10. Reunion 1967, pp.61.

2) The Liaison Committee's Beport to ~~C for 1968

3) Co-optcd Members' BSport to the Liaison Committee. Coop.Res.Rep. 1964, Series B:26-31.

4) North-East At1antic Fisherics CoDDission, May 1967, pago 74, 1968.
Also Note

1) Ceep.Res.Repert 1964. SeriesB. 1st paragraph en page 31.
~

2) Coop.~s.Report 1965. Series B. 1st, 2nd and 3rd paragraphs en page 81.

3) Coop.Res.Report 1966. Series B. Item "Mesh selection and differentials" on page 61
and 62.



Table 27. Selectivity data used in the calculations.

l
-------,-------1:-S-e-l-ec-t-i-o---'nj"'-'---5-a/o-o'--Le-n-g-t-h-(-:-"c-m"7")-.. -------lI

Present Selection Rmge Present' 8cfl85 i 90 '100
r esh-size Faetor (cm) Mesh-size mm I mm I mm mm

3429 I 31266)
6)

6 1
1 25 I - I 31 I 34 1

I I I I I
6 I 34 - I - 34 I 34

I 'I
3.4
3.9

3.4

Trawl 75
Seine 70

Trawl 75

Seine Scotland 70)
Seine England 98)

Haddock

,
Cod

•

3330

34

I

! l' II 20 22i
I I, --'

28

3230

26

25

22

29

4

4

6)
6)

3.3

3.8
4.1

75

68

75
70

Trawl

I

I
Trawl England I
Beam-) Holland )1
Trawl)& Denmark),

Trawl
Seine

Plaice

Sole

iWhiting
I

I
I
I
I

England 75 I 17)
Holland) 68 i )
Denmark) I 2.2 1.6 1

1

:1 15)
Seine England) 98 6 22)_.L- D__e_nm_ar_k_)-L- --i- --!. l_·_-LII )_

Table 28. Showing the 50% ages used in the calculations.

I 90 j 100 I 75 80
I

85 90 10085 I I
! ,

0.6- 11.5 1.8 - - - 0.3

- 1.8 1.8 - - - 0 0

2.4 i 2.8 3.4 - - I 0.4 0.8 1.6
I

i I

I I
4.0 5.0 lX) 0.4 1.0 2.0 I lX)-

,I
,
i i

2.213.8
I

1.64.1 4.7 6.3 0.6 1.0

I
I

4.1 4.7 6.3 0 0.4 I 1.0 1.6 ' 3.2

- 2.8 3.3 0.3 - - 1.0 1.5
I
I
I

-
]3.3!

0 -
I

- 0.7 1.2

I 0.5- I - 3.31 - - - -
I

3.0 3.4

2.5 3.1 3.5

3.1 3.1 3.5

1.8 2.1

2.1 I
I

2.8 - I

2.0

1.2

1.8

l ,-Differences from present I
5a;0 Ages . i 50% ages

corresponding to different I.corresponding t? different I
I mesh-sizes f mesh-sJ.zes

~resent +-1 I I i I iT-IT-'
I Mesh 75 80, I 85 I

_iCod Trawl )
Scottish Seine)
English Seine

-Haddock Trawl)
Seine)

Whiting Trawl)
Seine)

Sole Trawl: Denmark)
Holland)

Trawl: England

Plaice Denmark)
Holland)

Trawl: England

Seine: England



..
Table 29. Total instantaneous mortality rate (Z) over the

range of ages exploited by Annex 11 fisheries.

Haddock Vl,1hiting
,

Cod Sole Plaice

1.11 ) lW2 ) 1.04)
I

oJ)) 0.538)

1.13) 1.25 )

1.3-2.46)

1) From Baitt & Symonds (1967)

2) From Parrish & Jenes (1952)

3) From unpublished Scottish data

4) From Ellis & Jenes (1956)

5) From Jones (1964)

6) From Knudsen (1968)

7) From unpublished Dutch and Danish data

8) Frem Gul1and (1968)

Table 30. Numbers of Cod (mil1ions) landed in Scotland by trawl and seine.

~rl I ! II
I I

Age 1963 1964 1965 I 1966 Total Mean
'-..,

1 1.5 0.50 4.7 4.7 11.4 2.8

2 20 5.1 4.2 12 41.3 10.3

3 2.2 6.5 3.5 2.6 14.8 3.7

4 0.74 1.0 2.5 1.2 5.4 1.4

5 0.29 0.27 0.35 0.79 1.7 0.43

6 0.14 0.10 0.17 0.14 0.55 0.14

7 0.032 0.026 0.039 0.056 0.15 0.038

8 0.027 0.0068 0.028
I

0.036 0.098 0.024

9 0.0042 0.0028 0.010 0.0081 I 0.025 0.0063

10 0.0011 0.0029 0.0082 0.023 0.035 0.0088-_.._*
Total 25 13 15 22 75 19

Corresponding
Iweight landed 482

I
424 451 487 1844 461

(OOOIS cwt) I ---

,



Wab1e 31. Numbers of haddock (mi11ions) 1anded in Scot1and
by trawl and seine.

I I

.~~ear I IAge 1958 1959 1960 1961 1962 1963 1964 1965 1966 Total Mean

1 2.2 26.4 16.6 11.6 46.1 18·1 0.024 2.3 I 1.2 131 14.6

2 2.4 12.1 18.3 36.5 14·9 16.1 111.5 1.5 3.4 396.1 44·1

3 118.6 6.1 6.0 43.3 14.1 1.0 25.2 202.6 2.5 425.4 41·3

4 21.6 59.5 5.1 1.9 14.0 6.0 2.1 6.8 141.8 258.8 28.8

5 8.3 10.5 13.4 1.4 0.65 4.0 1.5 0.18 1.8 42.3 4.1

6 3.6 3.6 1.9 5.5 0.44 0.31 0.11 0.41 0.11 16.8 1.9

1 0.46 1.1 0.58 0.43 1.9 0.15 0.066 0.13 0.013 4.9 0.54

8 and older 0.049 0.19 0.16 0.18 0.20 0.49 0.16 0.01 0.031 1.5 0.11

Total 151 119 122 101 93 113 201 215 151 1218 142

Corresponding wt landed 1024 813 130 616 545 619 1094 1415 1329 8185 909OOO's cwt



Table 32. Numbers of Whiting (millions) landed in Scotland
by trawl and seine.

573

0.84

0.24

30.3

4.6

•
1.2

2866

151.7

22.9

4.20

967.7 21

3.6 2.8

32

16

46

7

3

4

5

6

~ Year I i I I
Age~~ 1196_2_--11_1_9_6_3__-1--1_9_64_-+-_19_6_5_ +-_19_

6
_
6_I To.t_a_l_i_ Mean

~ I 5313 1 5•0 0.9 5.2 -I 5.3 h·4 ' 9.9

68 5:5 4.8 22 1198.8 39.8

45 110 8.2 I 241.2

I 11

I 3.4 4.1

! 0.05 LI 0.97 LI

I 0.35

I
0.0074 0.24 0.23 0.39

1

0.024 0.10 0.0024 0.069 0.039 0.23 0.047

I 9 0.014 0.011 0.025 I 0.00045 0.023 0.07 0.015

~_. +--0_.0_00_4_1-+-0_._00_1_1-l-_0~~~5~_0_.~_0_5._3-+-_0_._0_004 1.__0_.0_1_+-__0_.0_0_26_

«atal 145 126 III 145 14J__6_7_0__-+ 1_34_-I

Corresponding I'

weight landed 568 549 472 613 664 I
I(000 I S cwt) I\->- ~__L __---l _l_ ~_L.- l __J_. _

Table 33. Mesh assessments - Roundfish.

Immediate losses %

l

18

32
28

4~

44

S i z e

10

M e s h

U.K. trawl and seine

England trawl

England seine

Scotland trawl

Scotland seine

Haddock

l
I

80 85 i 90 -r-röo--.

_C_O_d ~~U~.~K~.~t~ra~~w~l~an~~d~~s~e~J...n~e~~~:~~~~~~~:~~:=j. __l_ __I_'_-~-.-.
I : ! 1~

7 14

12 24

18

Whiting - England trawl 8 25 41 69

England seine 11 32 51 79

Scotland trawl 9 27 45 73

Scotland seine 12 36 56 83

. U.K. trawl and_~eine_.J ~1_1_3~_l----_5_5_ ..__..__.._80_...__1



Table 34. Mesh assessments - Roundfish.

lJOng-term gains %

2 -14

5 -23

28

17

38

M e s h
,-------------\

S i z e !
I ' j

90 i 100 I
--1----14 I 7 I

3 I 6 I

---+--
:: I 2; I

35

125 18

---+._--~
11 I . 11
4 I - 9

I

25 I' 12
14 - 2

I

~.
I

7 "': 8

2)1)

.9 1.1

.7 .25

15 - 5

•7 •25 6 I 2 -13

27 22 8

18 11 - 625

10U.K. trawl and seine

1 Discarded E
. IM _.__~~ 85 !

i

I I
od

.9 ! .1 I I
- U.IL trawl and seine, 0 I

.7 i .25 Ii

I I I

.9 I
I

addock - England trawl 10
.1 18 I

I .7 .25 13 I
I

I .9 .1 34 II
25 .7 .25 25 !

~.9 I .1
England seine 10 .7 .25 8

I
I

25 .9 .1 28

.7 .25 19

-t------L
I .9 1.1 14

Scot1and trawl 10 .7 .25 9II

I .9 .1 30

I 25 .7 .25 21

I
I- I -

I
.9 I .1 8

Scot1and seine

I

10
I .7 .25 3 -

.9 .1 23I II 25 .7 .25 14

I

i c

IR

1

I
I

.1
I

I

.1
I
f---

I I"Jhiting - England trawl

England seine

Scot1and trawl 10
.9
.7

.4

.6

Scotland seine

U.K. trawl and seine 10
combined

1) Values of E over the exploitab1e phase.



Tab1e 35. Mesh assessments - Sole

Immediate lasses %
\'_~_'_-- ---

Mean size (mm) 75 ! 80 85 90 100 I
I I

Denmark otter trawl 14 I 26 39 52 73I I
IEngland otter trawl 11 21 34 46 70

Nether1ands otter trawl 15
! 28 44 57 80

Nether1ands beam trawl 0 56 14 24 34

All count ries combined
1

11 22 36 49 71

Long-term gains %
for Z = 0.6

~Sh size (mm_) --.- !~__J_~l-85--L 90 j--l0Ö-J

I Denmark otter trawl O.~35 1
1

6 I1 12 I 20 I 29 ,I 49
I 13 17

----I 12 13
i 6' 4-+--·--t-----_·-

23 I 43
9 13

-r-----J----
I 23 I 49

~-2: +--:~­
I 9l~~1

i 0.105 3 6 101-------- -j--_.
England otter trawl 0.035 -

I
3 8

I Netherlands otter trawl

0.105 - 2 4

0.035 5
I

10 16

I 0.105 3 5 8
- i

Nether1ands beam trawl 0.035 4 I 9 I
16

0.105 2 I 4 6
- - --~._---

All countries 0.035 4 I 9 16

I 0.105 3 I 5 7
I,

..

Tab1e 36. Parameters used in the ca1eu1ation of the yie1d
effort eurves.

M

R3.nge
of

53

42

.10- .25

I .10- .25
2

)

L~: :: _l:~:~~~~ ..
0.26

0.26

0.26

~ 0.095
( 0.15

Growth Parameters

to

·---T·------,.----

I K I
1---0-.-20----+-1-3-2--+---.1-0---.25---

I

-0.8

+0.39

-0.76

+0.27

-0.76

3.0 29

2.5 22

3.71) 241)

1.2 25

2.0 26

-------,------
50% 50%
Age Length

(le) (Ie')

Sole

P1aice

'IVhiting

I Cod

I Haddoek,

1) Assumes fishing oeeurs on grounds where the 1arger fish oceur.

2) For 3.0 year and older fish.
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Figure 2~ North Sea haddock - Landings by all countries and landings per unit effort

by English and Scottish trawlers.
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Figure 3. North Ses. whiting - Landings by &11 oountries and landings per unit effort
by English and Soottish trawlers.
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FIGURE 8. NORTH SE! SOLE - LANDINGS PER 100 HOURS FISHING
BY VARIOUS CUSSES OF VESSEL.
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FIGURE 10. NORTH SEA HADDOCK
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FIGURE 11. NORTH SEA WHIT ING
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EFFORT VARIED /N ANNEX 11 & ARTICLE 6 F/SHERIES
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FIGURE 12. NORTH SEA WHITING
EFFORT VARIED IN ANNEX n FISHERIES

BUT CONSTANT IN ARTICLE 6 FISHERIES
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Present level of F

FIGURE 13. liORTH SEA PLAICE - YIELD PER RreRUIT PLOTTED
AGAINST F. x:. 0.095 taken from Beverton &; Holt
(1957). CURVE FOR K • 0.15 SHOWSTHE EFFl!XlT, IF
GIlOWTlI RATE RAS INCREASED WITHOUT AFFECTING
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FIGURE 14. NORTH SE! PLAICE - CATCH PER UNIT
EFFORT PER RECRUIT PLOTTED AGAINST
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level of F

OL-.--...1-----'------'-__...a...-__........

o 0·2 0·4 0·6 () 8 lO
Fishing mortality rate

F:4



•
. ' ..

0·5

FIGURE 15. NORTH SE! SOLE -YIELD PER RECRUIT PLOTTED
AGAINST F.
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FIGURE 16. NORTH SE! SOLE - CATCH PER UNIT EFFORT
PER RroRUIT PWl'TED AGAINST F •
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