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On the subpopulations of plaice in the Southern North Se~
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In 1957 invostigations TIore initiated on the structure cf the pInice

stock~ in the Southern North Sea.

PIoice will spawn evor~vhoro in dophts between 25 end 40 metros if

tho nature of. the bottom and hydrographieal conditions are suit~ble for

oI>a'\7ning. Spa,ming concentrations are found from year to year i~1 'che

same areas whieh therefore are caIle~ spawning grounds •

Tho prineipal theme in the investigations vras to find out whether

the Horth Se~. plaiee stocks should be eonsideredas belo1'l[;ing to one

mnin population in which the individunls may visit different spawning

croundl3 in the course of their life, (as suggested by Simpson 1959), or

are composed of sUbgroups, each, sp~wning in a special area.

In earlier publications (do Veen und Boerema 1959; de Voen 1961)

the existenee of subgroups could be demonstrated in the ease of the

sr>uwning grounds in the Southern Bight and the German Bicht. On the

basis of a ntudy of meristic eharactors ~'such as the number of vorte

brao and finrays - of otolithstructures and of age-composition, growth

and mortality features, it was found that the two subcroups showed no
,.

appreeiablo mixing in the spawning'season. Fig. 1 shows for instanee,

the eonstaney of form and mean value' of the frequeney distributions,of

tho width of the 1st year-ring in the otolith of mature plaies for tuo

yoarelasses in the two areas in four successive years.

Tagging experiments on mature plaice showed that those tocged i~

the German Bight returned to the same spawning area in tho successive

year's (fig. 2) ~ Moreover the tagging results revealed that tho tv7Q

orbgroups have n tendency to occupy different areas outside the spawniuG

. ,

Boside new tagging experiments in the two areas mentioned, additional

tnccings were carried out in. the Flamborough spawning area in 1961, and

162 (togcther with E~glish tagging experiments on mature pIniee in this

area), and also in a reGion situated between the three spa~ninG arens in

1.962. In thi's" intermediate reßion a fair amount of mature plaice was found.•

It io however not certain whether these fish spawned thero, or were on

their way to' a spawning ßround in the vicinity.

The Flamborough taggings too demonstrated areturn to the release

area in the following spawuing season (see fig. 3).
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Unfortunately, hardly any fishing at all takes place in the spa~ning

soason in the Southern BiCht aroa$ resulting in very few returns fron there.

For ,tho:t:~~r~~::l'~~';'~~,." canri6t··;t:~1 i~.rr~nr t~gGin~:e~pc~i~"~nts:"if s ome Flamborough

01' German Eight tDCGed plaice did'not GO' to the Southern Eicht area in the

followinS spawninc sea~o~~~I~:is"howeveri~tero8ting to note that no fish

tacged in tho Southern BiCht area$ has been returned from other 8pawning

arens in the noxt season.
"!"' '.

The totil1" areas of distribution of th"ei plaice tagged on the three

spavninc grounds reveal.some generai features. After spawninC most of the

fish [,llgrate to foedinG' quarters at flOm'o 'di~tance from tho Elpawninc area.

Tho ElpmminG are~ \ tsel!' is' ~:i\;my.s ~Ü~ated ih th~ 1J0uthern part of the

totol o.roa of' diEltribuiion of eu"oh subCroup. The maximum dHd;Clnce eovered

by n tacced plaiee micratine ~\iay from the 'ilpawhing 'area 1;-1 i~OLlcll1:y tJw sar,.
'. . . '. . ....

for tho three subgroups$ and amounts to same 200 miles.

Of the plaiee taCBod in tho ~:inter of 1962 in the interm~diate region

up till now only returns of the first half yenr after liberation heve been

roeeivod. These re8ults are in cood aGreement with tho general features

ci.ven for: the thr?e spmmine arons.

In fie. 4 a soherlwtio pieturo 18 Given of thc to'tar '~r~a"~'of clbtri

bution "cf ~th"/~ii:tc~ent sUbcroups. Thc pietur~ civci~' for' thb ijceines in

tl~6'\~:cer;~;'6d.i'at"~ ;'~giol1"is a p~cvifdonal 0110$ b"ut 'these fish" db show the

tcnderi'~y t~ b~ situateci'" betljoen those 'or"' tho '"Flrimb~rcudl- Cln~( Gorl'1an BiCht
.~.. '.,.. .. .. ~-

subcJ:'oups. Tho' picture of tho Flam'boroueh subsrcup" is larcoly bo.sed on tho

rosu"ÜI:1 cf Ellglish tagci~G~xperimol1ts:~We ~re G~ateful t~ Ur. Gulland for
~. " .",

allo;;;in"8. us to mako ul:1e of' the Enclioh data.

All the information eolleeted thus far indieates that the vaGt

majority of tho plaiee returns to the name npav,'ning eround$ und that out

sido the spawning season theso eroups reoain fairly soparated. IIow da ~e
, ,

,",

havo to eonsider the nature of these groupl:1? "

, .' Ir" the plaiee seleets the spa'limillG area where i t· was born$ wo are

"dealing with solf~aintaininß groups$ ~,hieh f~r cur purposo viII be ealled

subl~ulations•

011 thc other h811d$ it seoms possible that the ehoioo of the spawninc

aroa i8 more 01' loss independent of tho plnca where the fish is born. The

:'1pawnin[; aroa y onee ehcsen$ will' thon bo 'r'Qvi'::itGll ii'l sueeossive yoa1's 1 as

ha~ boon shown above. In this ease the name subgroups will bo used.

Subpopulations ooeur whon the fish maturing for the first time may

find their spa"ming pIo.ca by some sonso of "homincr"$ but other factors

shoulu not bo oxcludod. In cenoral y the hydroßTaphieal situation in the
'\ :

spaw11i11G season is rathor constant in succol:1sive yearEl for a [;iven spawning

o.rea. That is vhy' the eccnand larvae produced in this spawning area will
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bo t~ansported to..rou~hly the same nursery ground year af.tor year. There

is a fair chance that at the time of its first maturation plaice of this

group ,,-..ill reach :the spawning area where i t was born. In extreme cases

this could lead to subpopulations in the Bame vmy as vihen Groups are

mainto.ined by a "homingrl 8ense. In principle 1 the choioe of a spmming

area iS 1 howevor1 [ioverned by other factors than in the co.se of rlhoming",

and is the chance of mixing greater in the former case thon in the latter.

A method to determine whether "homing" plays a role is a trans

plantation experiment of young inwature fish.

In the past some experiments have been earried out, the results of

which miCht cive information on the subject.

In the period 1921 - 1931 pluice from the Moray Firth were trans

planted to the Shetlands. Most of these transplanted plaice followed the

local contranE:tant migration pattern around the islands und flpawned

thore. (Bownwn 1933).

In this carle the fact that the Shetlands are connectod with the

Scottish oainland by only a vory narrow bri~ge of a few miles wide at

tho broadest part and wi th depths bot,!een 40 und 50 fathoms micht have

made i t extremely difficult for thc. pLüce to return to the Horay Firth.

Thcrofore the experiment cannot cive nuch information for our problem.

In the becinning of this century another transplantation exreriment.

was ecrried out. In Nay 1907 plaice of a si~o between 19 and 29 em were

trans]!lnnted from 10 miles .north of Norderney to the flouth-east nide

of the DOGGerbank. (neiehard 1913).

In thc first three months of 1908 - the first spawnine season in the

.. nev surroundings - the reca~tures of these transplanted plnice ~ere

distributod ovar a wido aren (fiß- 5a). A fltrikinG foature is, howevor,

that of the 31 reeaptures 10 were reported frcm the Flamborough spawning

o.re<;l.

Unfortunately, no information is available on the· spo.münG area of

thc plaiee oceurins in the Norderney area in Mo.y 1907. A number of

Gernan experiments were1 howevor, carried out ncar Heligolnnd. The

recaptures in the spavmine lJeason of thcse experiments are shown in.

fiG. 5b. They too demonstrate a TIide distribution of the taCGed fish in

tho no.::::.t spawni11G season1 but no rocapturos were reportod from the

Flox.1borouGh spawning Ground •.

The rosults of the transplantation indicate that part of the

prodominately~~uncplaice selocted in the new surroundines a new spaTIning

cround1 and the question arisolJ whether they'did follow the spa\7ninc

miGration pattern of the loeal DogßGrbaru~ plaice.

No tageing experiments >"!ere earried out in Nay 1)'07 which could Giva

illlormation on this local miGration pattern1 but in September 1908

_~ .-_t.hr.eioe__•••n
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three Gorman taGging experiments' were cGrried OU"l only fer, milcs" to the

south-y.rest cf the 1907 release area ~

The recaptures of the~e experiments in tho spawninc season of 1909

~uCGest that this plaice did not viGit the Flamborough spawninc area

([lOe fiC. 5c).

It may thercfore b~ nssumed that at least part of the transplanted

plaice, beine of sizos from 19 - 29 cm with a mode at about 24 cm~ viII

havo matured for the' first time in tho spmminß season follo\;rinG the

tr:ll1f::plantation. Thus. the experiment doe~ not nUPl)Ort the Vie\7 that

rrhOl:ÜllG ll plays a substantial role in tho migration ·to the spmminc crounds.
. .

Compa~ison of the various experiments leads to the conclusioll thJt tlle

transplantod plaico did not follov~ the micration pattern of thc local

plaice in tho reloase area either. Compari~on of fiß. 5a and 5b sUCGests

that the miGratinc plaice rather follow- a cortain compass diroction.

rurthor transplantation exper~ments are needed to solve this problem.

Thus tho question remains open whothor and in how far the plaico

spawllinc in a cortain area has also been born there.

Thi~ question may havo some bearine upon the observation that tho

rolative importance of tho main spawninc arOdS appears to have chancod in

rccent yoars. Thc numbor of eGes produced in tho German BiCht area did

increaso in the last 25 years (BUckmann 1961). In 1955 it rOdched a levol

oqual to that of tho Southern nicht aroa. Dutch invostieations rovealed

that in the year 1960 tho dcnsity of the younßer age-croups in tho 8ub

croup spavmine in tho German BiCht was obout one half of thofle' in the

Southern BiCht Group~ whereas the German BiCht eroup was in the poriod

bofore the first world war of much losser importance •

. It is possible that tho circumstances during the ece and la~val

staGes·or on tho nursery ground have changod in such a docreo that this

Iod to an increase in the recruitment in the German BiCht sUbcroup.

In fact~·there isevidence of such a phenomenong the watortemporatures

in tho Gorman Bight did change in the last 30 years. Thc avoraco minimum-'

tompo~ature in winter is sorilO~\'hat 10vlOr; tho average maximum-.toffil)crature

in summer rathor higher than beforo 1930 (Goedocke 1952).

lIoroovor~ the growth-ratc of tho plaice of tho Gcrman BiCht subcroup

accoleratod? possibly O\dnß to tho same chcJ.l1c;e in hydroGraphice.l fnctorn.

(BUcl;:mo.nn and Kotthaus 1935~ Kotthaus 1959~ seo fig. 6). No Duch 11ronounced

accoloration in growth-rato vas found in the Southern Bight 8ubcroup

(BUc1;J'.1ann emd Kotthaus 1935~ Boorema (in proparntion) ~soe fiß. 7).

The phenomenon of accoleration of the growth-rato alone may already

have brought about an increment in tho egg~production. There is ovidence

that tho moment of first maturation in plaice is rather detorminod by the

loncth than b;;r the aco of' the fish (Ylailaco 1914~ Simpson 1959~ 1 ;

_ r.nmnn-ri!'ln'rl -
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eor'11Klrison of the data on Gpawning plaicG in tho Irio8h Soa (Simpson 1959, 2)

,-/ith those of tho Southorn Bight and tho German Bight in recont yoars.)

When plaiee grow faster they will thus ~roduco a hi~hor lluDbor of 8GGS

1)01' ace eroup thon before, since the fecundi ty ineroasc:;l ',,ri th lcngt l \ (and

aGa)' In CRSOS tho fishinC mortality rGmains at tho same loYcl,a laster

crovrine subgroup will thercfore IJrodueG 1:101'0 ogc;s than a [llOFCr C;1'O\,rin[;

group. Unfortunatoly, no sufficiont infortJation if1 av.:::ilablo Clt,out tho

focundi ty in tho prcwar l'oriod in the German BiChi to ll1clL:o m1 ord;itlate of

this offect.

Thorofore, until thc lJroblom of tho moehnnism, by ",hieh Cl l)laico finds

it8 2pavmine eround for tho fh'st tirJc is solved, the lJrobability should

b3 "bken into eomdderation that the Oo1'mo.n BiCht subc;roup could have in

e:ccor:od through a supply of offslTinc; from tho Southern Bic;,ht sub[)'roup.

Gur.mo.ry

'1'ho re::ml ts of rQc(mt invGf;tic;ations on th5 [ltrueturo of the ploicG

0tocl:o by 1:lOans of rrraeLü 1l ' 8tudio:::t and tUBCinS oxperiments revoal that

thc p10.ice in tho Southorn lTorth ;Jeu comdsts of .sovoral [,TOL1lJ[l, eoch

\:'it11 thai1' OV.'h 8pavvning arüa anel thoi1' O\7n 8.rea of distribution oLd::dde

tho spavminc o8oason. The lutter al'Gas 8ho,',' only u modcroto dCCToe of ovel'-

V/horoD.s the rO~;Lüts incUeate that tho fish 1",hieh anee ho.,,; fll)<J:m10d in

iJ oort.:::i1'1 uraa, returns at loard~ in croat majari ty to tho <,ame oreEl in

~ollo"i"inG [10o.80n8 9 i t is :::ttill unknovn uhether tho fi8h sPQ'I'.'hing :20r the

first timo returns to tho Qrca '1,here i t h8.[l boen born •

Tl'onsl:J1anta.tion experiments (elata fram litero.turo) 8UGG8f1t t)1<::\t plaice

spawnil1G for tho first time are not Cuidod by a kind of rthominc [1011S0 1l ,

but ~o8sibly rathor follow a cortain compass direction. Further exporiments

are noodod to 801vo this ~roblem.

Thc observation that of thc throo main spawning arGas in tho Southe1'n

North Soa the German Bißht aroa incro'.:1'ed in importance ovar tho la8t 30

yoars is discussed. It scoms possible th3t an accelero.tion of tho crowth

1'0.1;0 v.'hich did occur in tho German Eicht 8ube;roup in tho [loma ::?oriod is

st leDst portly rosponsible for tho inoreDse in ogg production.

Q
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F/g. 1 Frequency distributions 01 the width of
the first year:ring in the otolith of p/aice,
spawning in different areas I in
successive years
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SCHEMATIC PICTURE OF THE TOTAL AREA
OF OISTRIBUTION OF PLAICE TAGGED

MATURE IN FEBRUARY IN
DIFFERENT SPAWNING" AREAS
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Transplantation of young plaice
,.
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average lengl:h 01 Some age groups Dfp/aiet?
/n pre_ 8nd posewar periods in May

cm. cm.
30 age group

/ 30
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25 IV 25

V 111
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e 11
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