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In 1957 investigations were initiated on the structure of the plaice
stocks in the Southern North Sea.

Plaice will spewn everywhere in dephts between 25 and 40 meires if
the nature of the bottom and hydrographical conditions are suitable fox
spawhing. Spawning concentrations are found from year to year in the.
same areas whlch therefore are calleC spawning groundQ.

A The principal theme in the investigations was to find out whether
the North Seu plaice stocks should be consxdered_as belonging to one
main population in which the individﬁals may visit different epawnihg
grounds in the course of their life (as suggested by Simpéon 1959), or
are composed of subgroups, each qprwnlng in a special area.

In earlier publications (de Veen and Boerema 1959; de Veen 1961)
the existence of subgroups could be demonstrated in the case of the
spawning grounds in the Southern Bight and the German Bight. On the
basis of a study of meristic characters Z such as the number of verte-
brae and finrays - of otolithstructures and of age~composition, growth—
and mortality:features, 1% was found that the two subgroups showed no
appreciable mixing in the spawningfeeaqon. Pige 1 ehows for instance,
the constancy of form and mean value of the frequency dlﬂtrlbutionq of
the width of the 1st year-ring in the otolith of mature plalce for two
yoarclasses in the two areas in four successive years,

Tagging experiments on mature plaice showed thet those tagged in
the Gorman Bight returned to the same spawning area in tiro suecessive
years (fig. é); Moreover the tagging reeulte revealed that tho ﬁng.
st bgroups have a tendency to occupy different arees outside the spéwning
season. . - L

Beside new fagging expefiments in the two arees'mentiened,‘additional
taggings were carried out in the Flamborough spawning area in 1961 and
162 (together with Eﬁglish tagging experiments on mature plaice in this
area), and also in a region qituatéd between the three spawning areas in
1962, In thls 1ntermed1ate region a fair amount of mature plaice was found.
It is however not certain whether these fish npawned there, or were on
thelr way to a npawnlng ground in the vicinity.

The Flamborouvh tagglngu too demonstrated a return to the relcase

area in the followlng spawnlng season (see fig. 3).
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Unforfunately, hardly any fishing at all takes place in the spawning
soason 1n the Southern Blght area, requltln in very few returns Tfronm there.
For that rcaqon“we cannot tell from tagglng expcrlnentq Af some Flanborough

or German Bight tagged plglcgvdld not go to the Southern Bight area in the
following spawning season. It is however interes sting to note that no fish
tagped in the Southern.Bight area, has been returned from other spawning
areas in the next season. o _ .

The total areas of d1°tfibu{i6n of théfﬁlaice tagged dn the three

nawning grounds reveal some general featureq- After qpawnlnﬁ most of the
fich nlgrate to feedlng quarterq at nome ‘distance from the spawning area.

The spawnlnﬂ area itself 1q always 1tuated in the gouthern part of the
total area of dis trlbutlon of each qubmroup. The maxlmum distance covered

. by a tagged plalce mlgratlng away from the ==pawn1ng area is “ov Ny the qar'
Tor tho three ubgroupq, and anount to some 200 nlleQ.

Of the plalce tagged in the wlnter of 1962 in the 1ntermed1ate rcgion
up $il1l now only returns of the LlrSt half year after llberatlon heve been
rcecelved. These reqult are in good agreement with the meneral Lcatureq
"chn for the three qpawnlng areaq.

g Iﬂ fig 4 a schenatlc plcturo is given of the total areaq “of Llntrl~
butlon of the dlfleront qubgroupg. The ploture glven for the ta""lngq in
the 1n erncdlate reﬂlon ‘is a prcv1 1onal one, but ‘these Tish do how the

) tendency to bo 1tuated betwcen those of tho Plamborough— and’ German Bight
mubvroul . The plcture of the Flamborou~h oubgrcup ia laréoly based on the
rreqult of English tag glng experlment N We are r'x‘a’ceful to lr. Gulland for

‘allowlnﬁ uq to make use of the En »1lish data.

ALl the information collected thus far indibates that the vast
maaorlty of tao plaice returns to the sameiépaﬁning ground; and that out-
 n1do the pawnlng season ‘these groups remain falrly separated., How do we
have to conmlder the nature of these groupq ? ‘ ‘

If tho plalce electq the.spawnlng area where it was born, we are
‘deallng with selfmaintaining groups, which for our purpose will be called

qubpovulatlonq.

On the other hand, 1t Seems POomlble that the choice of the apavming
area 1% more or less independent of the place where tne fish is born. The
wpawnln area, once cho.en, will then be revisited 1n successive ycars, as
hag been shown above. In this case the name qubgroug will be used.

Sub opulatlonq occur thn the fl sh maturing for the firat time may
£ind their spawning place by some sense of "homing", but other factors

doulu not be excluded. In general, the hydrographical situation in the

pawnlng soauon is rather constant in succeas 1ve years for a given spawning

area. That is why the egos and larvae produced in this spawning area will
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be transported to roughly the same nursery ground year after year. There
is a fair chance that at the time of its first maturation plaice of this
group will reach:the spawning area where it was born. In extreme cases
this could lead to subpopulations in the same way as when groups are
maintained by a "homing"sense. In principle, the choice of a spawning
area is, however, governed by other factors than in the case of "homing",
and is the chance of mixing greater in the former case than in the latter.

A method to determine whether "homing" plays a rcle is a trans-
plantation experiment of young immature fish.

In the past some experiments have been carried out;, the resulits of
which might give information on the subject.,

In the period 1921 — 1931 plaice from the loray Firth were trans-
planted to the Shetlands. lost of these transplanted plaice followed the
local contranztant migration pattern around the islands and spawned
therc. (Bowman 1933). L . A

In this came the fact that the Shetlands are connected with the
Scottich mainland by only a very narrow bridge of a few miles wide at
the broadest part and with depths between 40 and 50 fathoms might have
nade it extremely difficult for the plaice to return to the lloray Firth.
Therofore the experiment cannot give rmuch information for our problem.

In the beginning of this century asnother transplantation experiment
was cerried out., In May 1907 plaice of a sinze between 19 and 29 cm wvere
trangplanted from 10 miles north of Norderney to the south~eaat side
of the Doggerbank (Reichard 1913).

In the firat three months of 1908 -~ the first spawning scason in the
newysurroundings — the recaptures of these transplanted plaice were
distributed over a wide area (fig. 5a). A striking feature is, however,
that of the 37 recaptures 10 were reported frem the FPlamborough apawning
area; _

Unfortunately, no information is available on the spawning area of
the plaice oceuring in the Norderney area in May 1907. A number of
German experiments were, however, carried out near Heligoland. The
recaptures in the spawning ceacson of these experiments are shown in
fig. 5b. They too demonstrate a wide distribution of the tagged fish in
the next spawning season, but no recaptures were reported from the
Flanborough spawning ground.. ' _

The reosults of the transplantation indicate that part of the
predoninately youny plaice selected in the new surroundings a new spawning-
ground, and the question arises whether they did follow the spawning
migration pattern of the local Doggerbank plaice.

No tagging experiments were carried out in May 1907 which could give

information on this local migration pattern, but in September 1908
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three German tagging cexperiments were carried oud only few mileg to the
south~west of ‘the 1907 release areca. . R

The recaptures of these experiments in the spawning season‘of'1909
suggest that this plaice did not visit the Flamborough spawning area
(sce fig. 5c¢). ' '

It may therefore be assumed that at least part of the transplanted
plaice, being of sizes from 19 - 29 cm with a mode at about 24 cm, will
have natured for the first time in the spawning season following the
transplantation. Thus the experiment does not support the view that
"homing® plays a substantial role in the migration to the spawning grounds.
Conparison of the various experiments leads to the conclusion that the
transplanted plaice did not follow the migration pattern of the local

plaice in the release area either. Comparison of fig. 5a and 5b suggests

that the migrating plaice rather follow a certain compass dircction.
Further transplantation exper’ments are needed to solve this problem.

Thus the question remains open whether and in how far the plaice
spavning in a certain area has also been born there.

This quecation may‘have some bearing upon the observation that the
relative importance of the main aspawning areas appeérs to have changed in .
rccent years. The number of eggs produced in the German Bight area did
increasc in the last 25 years (Buckmann 1961). In 1955 it roached a level
equal to that of the Southern Bight area. Dutch investigations revealed
that in the year 1960 the density of the younger age-groups in the cub-
group spawning in the German Bight was about one half of those in the
Southern Bight group, whereas the German Bight group was in the period
before the first world war of much lesser importance. - . .

It is possible that the circumstances during the egg and larval
stages or on the nursery ground have changed in such a degree that this
led to an increase in the recruitment in the German Bight subgroup;

In fact, thereo is evidence of such a phenomenons the watortcmperatures
in the German Bight did change in the last 30 years. The average minimum-—-
temperature in winter is somewhat lower, the average maximum--tempcrature
in summer rather higher than before 1930 (Goedecke 1952).

lorcover, the growth-rate of the plaice of the German Bight subsroup
accelerated, possibly owing to the same change in hydrographical factors.
(Blickmann and Kotthaus 1935, Kotthaus 1959, sce fig. 6). No such pronounced
acccleration in growth-rate was found in the Southern Bight subgroup
(Buclimann and Kotthaus 1935, Boerema (in preparation),see fig. T).

The phonomenon of acccleration of the growth-rate alone may alrocady
have brought about an increment in the egg-production. There is cvidence
that tho moment of Tirst maturation in plaice ig rather determined by the
length than by the age of the fish'(Wailace 1914, Simpson 1959, 1 ;
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comparison of the data on spawning plaice in the Irish Sca (Simpson 1959, 2)
with those of the Southorn Bight and the German Bight in recent ycars.)
When plaice grow faster they will thus produce a highor number of eggs
per age group than before; since the fecundity increases with length (and
ago). In cages tho Tishing mortality remains at the same lovel,a {aster
growing subgroup will thercfore producs norc cggs than a slower growing
group. Unforiunatsly, no sufficient information is available akout the
focunalty in the prewar period in the German Bight to make an ecatimate of
this cffToct.
Therefore, until the problem of the mechanism by which a plaice Tinds
its smpawning ground for the first tims is solved, the probability should
bs taken into conzideration that the German Bight subgroup could have in-

creased through a supply of offsrring from the Southern Bight subgroup.

sunnary

The results of rscent investigations on the structure of the plaice
ctocks by means of raclal? studies and tagpging experiments revoal that
the plaice in the Southern North Jea conuista of several grouus,; each
vith their ovn spawning arca and their own arca of distribution outeside
the spawning secason. The latter arcas show onlya moderate dopree of over-
lapyping.

Whercas the rousults indicate that the fish which oncc has smpawned in

a certain area, returns at least in great majority to the same area in

folloving seazons, 1t 1s still unknown wvhether the fish spawning for the
first time returns to the arca where it has been born.

Transplantation experiments (data from literaturc) suggest that plaice
spawning for the first time are not guided by a kind of "homing conse'l,
but nomsibly rather follow a certain compass direction. Purther oxperiments
are nceded to solve this problem.

The observation %hat of the threc main spawning areas in the Southern
North Sea the German Bight area incre.unedin importance over the last 30
years is discussed. It scems possible that an acceleration of the growth-
rate which did occur in the German Bight subgroup in the same period is '

at least partly responsible for the increase in egg production,
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SCHEMATIC PICTURE OF THE TOTAL AREA
OF ODISTRIBUTION OF PLAICE TAGGED
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f/dcy © average length of some age groups of plaice
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