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in the stocks of some North Sea GOmm34@1a%

fish apecies

by.
Jn lundbhack,

Tor a long time It has seemed desirable o me, ko obdain & nsarex knowxodga :
on what has osourred in the North Sea since the sarly bimes of fishes. I should like
to eonbribubes Lo this cuestion as I have gob & rather large statistiecal material -om o
the Gorman Norbh sea fishery since about elighteen-ninety, By adding all evailable .
data from obther sources I have tried to exbend the outlook as far back as possible, . .
although in the early times the luformaticns were more or less incomplebe and BRI
S incoryrect,. : :

T have nob been sble to finish this work until now end have not takanfinﬁo._.:   
considergbion the more blologleal agpeots as well as the pure sbatisbles. ~ Therefore
I van only now give some preliminery remarks on what seems to be the resulbs .0 -

For the time being I can only dlspose of the statistical resulbs for'*he-ldﬁgwlff
line fishery for haddock of small coasbal vessels and for tho trawl fishery of ailing 'a
vesa%ls which later changed over to mobor cubtbers, all in the Germap Bighbe o

As the unit for tho caloulation of the cetohes I have taken the fishing tr;p,-
which means one day in the case for the long~liners and aboubt one week for the small
trawlers.  There is not mush variabion in this respect, Bub difficulties for the - S
comparability of the sabches throughoul the whole time of 8 decennaries arlse’ only : jfﬁ
for the brawlers firs%ly from the exbtension of the old seasonal fishery beginning 1
in spring and emding in suwbumn teo the winter months, and socondly from the strongly
inceresped flshing efficlency of the sallers in being converbted to mobor vessels. &

I hope That I shall later be In a position to report alsc on the results of .
the steam trawler stabisblcos and possibly to odd some new knowledge te what is
given now, L

In dealing with the development of the sbocks and catches of the different
commeraial fish epecles concerned, I have devided them into three groupsy
The firet with increamsing yields,
the secuond with decreasing ylelds,
the third, the yields of which {irst decreased
and then increased again.

To begin with the Pfirst group it secms to me, that most of the inoreasing:
species are of no further inberest. Thoy are less marketable fish such as dab, _
flounder, cod and Whiﬁlng, which in earlier time probably have not been uﬁlllaed 0.
the full extent or &34 not appear on the markebs or were statlstlcally not geparate&
clearly from obther species, Therefore there ils no evidence at all that the ilncrease -
is a real one. e

Among this group the plaice is the only one of interest (Pige 1). This fish .
has given yields which beocume higher by several steps corresponding to the fxsh&mg
efficiency of vessel and gear:

The first step is the beam trawl fishery with sailing vessels wibh
about 200 kg per Lrips
the sscond is the obtber trawl fzshowy with the more seaworthy sallxng
cubbers afbor the turn of the century with aboubt 400 kgy
then afber the firsbt wwrid war the completely motorised vessels rose
- bo mbout 1000 kg:
and the last step is the fleet of lnpger motor vessels with strongar :
. machliney after the second Wdr'w1bh abouu 2000 kg. por tripe

This narrow rela*mom.batmasn the Lechniocsl efficiency and the yield to be
exp@eted therefrom to the yleld prectlcally reached of course dces iun no way Suﬁport
the suspiclon of any overfishing. Indeed comparisons of the fishing efficiency .
rogult in an lnorease to about the tenfold, beginning with the salling veszels and -
the beam-trawl of the last century and ending with the large moboreoutbors of the
present Yime with modern otber trewls. If the later ylelds on this base are reduced

. to those of the flshing vessel of the ninebles, the curve probebly does nob show .
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The second sroup, &

First¢y thers aro the rays Uk
whole time, interrapbted only by siight risos in consequencs of the rocovery during war
times. It sesms Bo me, thelb The rays offor a nearly ideal sxample of a roally overs'
‘fished populaticn, And I think the coume will be that the rays produce & rather smell .
number of eggs, thoe duvelo boof whicn s cumparabively very woll secoured,. Therefore
_%he emount of recruilbs other “han in the case of most of our commercial fish speciss

directly depends on tha size of the paren sbook: recruiimendt is rather small bub
independent from cuber ccolopical mox sy focbors. The sbook deeressing by a high o

D fishing mortalibty produces Lherefors a mimber of brood the decrease of which exsotly )
‘sorresponds to that of the parenmbs. Hven 1F the Tishing intensity remains on an even.

- level under such elrcumstances the cONBLYUANce will bo a sheady decline of the
'pepuiatmon and of the ocatches as deg B

ining specles, has Lo be divided inﬁo twﬁ.parﬁsq-
whion {7 "gh 2} falls rather evenly during the

.
cribed Ly the ourve,

;As far as this inwvestigetlon ean show, the reys ere the only example Gf *h
Zind, that is Yo say of a Hrue cveriiching, resulling in a real depletlion of the.
population. And the sonclusion may be drawn fvom this sbabement, m&ﬁfmwnltM3
other specles of commercial flsh the vueshion of recruiitment in dealing with the :
sffeet of fishlng upon the stocks may be loft wubt of consideration, as 3% is done in
‘most cases, ' R

Simils cuMVQ«'orTy seem B0 be found for the crab Cancer pagurus with &
slowsr decline and for the oyster, the resrulbtment of which in the open Norbh Bes is
“quite at random axd therefore completely insulficlent o compensete for the Heavy
deplebion of the fishery, Therefore the giock of Norbh Sea oygber disappeared wery
guleckly after guch a {ishery had seb in.

The haddook a8 the repres enﬁaz;vv of the second group of deciining species
(Figa 3} offers a bacically d4iffevent plobures Pirstly bhers are strong £luct tuations -
resulting osbviocusly from rich and poor year-ciasses independent of the sise of the .
parent stock, And the decline iteelf was not a steady one, bub more of ‘the kind Qf_

s

& sudden event within a disiinced space of Hime.

The first sign of decreasing catches ocsourred when the rise, in the open L
waters of the German Bight aboub 1890, did not reach the coasbtal wabtors, So it cau
he seen that on the Jerman coast bthe %audook fishery since 1886 begen to deeline,
more offshore (Helgoland) since 18203 and afber a shorbt rise sbout 1895 the haddock .
ecatches In this whole area decliined to almost zero ot the turn of the cenbury. The
soastal long-line fishery a% Ltha't time came complebely Lo an end; for the sailing
trawlers bthe haddock became guite wnimporbart and was more and more substitubted by -
cod and whiting. There wers only some short perieds of much higier catches during
or immedistely afber the wars, and in smaller degree - obvigusly @orrespﬁmﬁing'“ '
rich year olagges « at other times, The very high peak sboud 1930 was prabab&y
reachsd by the coinecidence of war ccenservation and rich resruliment,

There cen be 1o doubb ab all, that the imbensifisd fishery was sctlve in =
depleting the sbock of haddock, bt for two reasons I do nob think thab evarxishing j-.
wag the only or the main cause for that decllne:y

First of all the average zize of the haddock with the deoline of the cateh -
did net decresse = asz 1% should heve in the case of overfishing -~ bub it Inoreassd, ..
= from about 500 = L1000 grome to 1500 « 2000 grams, thabt will say to the double and.
in terms of length from an everago of eboub 40 em. or a litble more bo nearly 50 om,

Bocondly in the begimning of {the decroase cmlj vhe autumn fishery declined _
snd oeased almost completely before 1600, Bub not upbil that year became the spring
fishery alsge shorber enling in Juns Insisad of in august, and uhxs f*shcry ﬁacl&ned.

and ceaged some years labter than the awbumn fishery.

So it seems clear, vhat the haddock -ﬂi hery nob merely declined by l&ck 0?
fish, but that depending con oubo ¢nflaen & the siructure and secasons of the
migration changed. o . o
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L I th*nk %hﬁ steam L=aw a9y S%at“s”l&s Wﬁ¢1 fhrﬁ“sh HOME a€%13¢0ﬂa“ A.QWJawge
_ ;in “+his- diractioms It seems, that the fishery on the Great Fisher Bank in these L
. early years was meinly carried ocut during the winter and spring, whereas later -on 1.0

. became & summer and aubumn fishery. & If that is brue, perhaps this arem. oxlglna¢1y wag

ry more importent spawming place than in Later yeﬁrsq 8o 1% might seem po&ﬁ*mep that

-in the last cenbury the migrebion of a haddock sbtook which srawned on the Greab Fisher

Bank touched the German coasts regulary sach year, Bub then,when the heddock wxghﬁrnw]' f"

more to the northern part of the Nowbh Sea, the migration did no lenger extend m&@h.
4o the German Bighb, ' L .
Some of the firast results of sboam brawler stabisties zre shown 1n Fmgu 5 amg-'

B They reveal that the decline in the German coastal wabters was indeed :l0ss o
pronounded in the offshore arens of the Gorman Bight and did nob ocour ab a*l in %ﬁo o

- reglon of the Dogger Bank, On bthe combrary here the migrating hoddock seem rether Ho E
© have ascoumulated after thoy no longer approached the coasb, And also the peak of the .

-patehes on-Great Fisher Bank in the up“*ng Thel &e aboul the time of spawn*ngq

disappeared in laber years and was subgbibubed by & peak in the second hall of_ﬁ%ﬂ ; ':.':

yoar ak the bime of the foeding migrations

In this connection there is still anovher point of v1cws when the Germ&n Bxght”“"‘

did no longer allow for a paylng haddock fishery, owing to the changes decribed, the -
steamers turned to the middie North Sea grounds. There they were fishing in the areo.
of digbribution ¢f the spawners as well as in thabt of the young fish, and thereforo
. the percentage of small haddock suddenly increased largely. That wes indeed the case .
~in the nineties, snd this fact was then taken as & sign of overfishing - which = =
perhaps may not be guite corrsct, at leasht not in full extension, bub could be a :
seoondary effect of the supposed natural change in the North Sea heddock stock and
the resulting displacement of fishing activiiy.

In summardzing all thesge preliminary observgbtions, the resuld might. be, thac Tﬁf*ﬁﬁ

although in no way the facbs of overfishing can be denied, it was by no meansg the

only vaugse of the changes. Perhaps a natural narrowing of the area of distribution

antd of the migration of the haddock simultaneously with an intensifying fishery

rogulbed in the deoline of the haddock fishery in the North Sea. Quite @enxrally'uh',f:* o

guestion arlses whether natural causes or overfishing are aotive, and obviously '5_  
sammot in all oazses be answered in o distinctive way, but the 1n%er&atlon of bo%n i
possibly far more common than it is theought unbll now.

The third group, represented mainly by the sole, is highly intercsting SR
{Fig. 4). For here the oabteches first decreased simllar to the haddock and the rayu,
but efbor the minimum point was roached aboub 1910, a rise began agali.

. It is not gquibe clear, whether the catches become smaller already since the
seventies and whether the peak some years after 1890, was caused by secondary :
influence or if it was o reality.at all. {(Possibly fhare is an inberrelation behtween -
the changes in ths stock of haddock, plsice and sole, in the corresponding yields of -
these spocies and the relative amount of fishing for each of thom,) Bub most probabliy’

the main decline in this group ccourred some ysars laber than that of the haddock. and;p:"

was less steep, contimiing rabher steedily from about 1895 Lo about 1910, and - then
an equally steady rise began again, S

The date immediasitely teken from the stablstics show that the sole at presan%
time 1s fished sbout 3 bimes as nummerous per fishing trip than it was st the ey
begloning of the flshery and 20 times as much compared with the minimum aboub 1810,
If 1% is correct, thet the fishing efficiency has incressed tenfold, then the
smended ourve would show sn incremse of almost tenfold since the minimum, and the
present slze of the stook would be about one quarber or a little more of that 80
years agt. That means theb, the real decreass would have diminished the sbeock to
not mors than 5% of its initial Suaeﬂ% th as far as 1t is known and then would have
rigen again to the fivefold of the minimun. What has been the influsnce of the =
fishory in these evenbts of decreass and inorease and how the development of the sole . .

population would have been without being disturbed by the fishery coannot be estimatedo”:l-h

Several other species show o curve of catches very similar to that of the
soles in the first line the turbob and furbther the brill, but this latber species
does nob increasc beyond 1938, Also the gurnard seem to belong to thisz group,

although thelr inorease dld not begin until the outbreak of the second world war andf-_ﬁ"J
thersfore is also somewhat similar to that of the rays., However they did nol decrease

s0 sbeadly as the r@ys, but more suddenly equal to the other specles of this group, =
- and recently thewrs czuwreel olsy v(ﬂ“‘mﬂvt'afvanger incresse than there d4d for '
the rays.
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- ﬁﬁgmmﬁnﬁly %his whole group is one of the souﬁhern and warm wnter S§661693: H 5:
cand bthat is the first poinb of special interest. It would be guite reasonsble +to-

. suppose, that the increase during the lask forty years has been ceused byfrising,'_ ' v
water temperabures, 4&nd as a consequenee the decline during the decennaries befors

would then be suppesed Lo be the effeckt of a oooling down of the water = but I dld _HIL
- not find any olear proof of thab,

The second point of speclsl dnberest is, thaet here we soe several ccmmerolal

. fish pbooks without any doubb rise in splte of an equally undoubtable inbensificebion
of the fishery., AL least the sole is the objeot of a speelal fishery bronoh and -
" oould therefore in no way sscapo ary damage - if such a one would result from an o
Intensified fishery, $So in my opinion the sole end the feot of its increase ls an.

exeample which oould apply also Yo other sumeroial fish spocies and bo the problem.
of the effect of the fishery to the stocks generally, and therefore should be taken
ag a warn&ng nct o Qvereﬁﬁimatﬁ the effest of averfishing . .
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Figs 6. Mouthly average catich of haddook per fishing trip of stean %rawiars'

on the Greabt Fisher Bank durxng and after the dea&xn@ of the hadéoak
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