
EigeL'Jo'Ti V ■ > -•
W es .  viac, ; i. • r ö m i s c h  S tu d ie b u re a u
Brugge '■'-••<■3 /  Boek

CONSEIL PERMANENT INTERNATIONAL POUR 
L’EXPLORATION DE LA MER

INVESTIGATIONS O N  THE PLAICE

G E N E R A L  R E P O R T
BY

D r , F R I E D R I C H  H E I N C K E

I. PLAICE FISHERY AND PROTECTIVE MEASURES

P R E L IM IN A R Y  B R IE F  SUMMARY 

O F  T H E  MO ST IM P O R T A N T  P O I N T S  O F  T H E  R E P O R T

WITH 1 MAP AND 5 FIGURES IN TEXT

COPENHAGUE 

I M P R I M E R I E  B I A N C O  L U N O

1913

C



.

-



P R E F A C E

T h e  General Report on the investigations of the International Council tor 
the study of the Sea on the plaice question will, on account of the extensive nature 
of the work, ye t require som e time to fully complete. It will probably also be 
necessary  to take into consideration new and hitherto unpublished material, which 
will necessitate 'further delay in the completion of the w ork. I have therefore, at 
the request of the Central Council, compiled the following short resum é of the most 
im portant conclusions hitherto arrived at in the Report. It is however, impossible 
here to state in full detail the grounds on which these conclusions are based, or 
the sources from w hich they  are obtained.

Copenhagen, 18th Septem ber 1912.
H e in c k e .





Sim ultaneously with the application of steam  power to  ocean fishery, in the m iddle of 
the last century, and in particular, the  introduction of the o tte r traw l in bo t

tom fishing in the middle o f the  9 0 ’s, com plaints begin to arise as to  the  “ O ver
fishing” of the  N orth Sea, especially w ith  regard to the plaice and the haddock. It 
soon becam e a m atter o f experience beyond all doubt, th a t in the case o f m ost of the 
bottom  fishes, but particularly as regards the  plaice, the weight and num ber o f the  fish 
landed from the N orth Sea did no t by  any means increase in due proportion w ith the 
num ber, size, and fishing pow er of the vessels em ployed. On th e  contrary, the actual 
quantity  of plaice landed from the  N orth  Sea has, of late years, in spite  of the con
tinually increasing intensity o f the fishing, increased but little, or no t at all; m oreover 
the landings of plaice have for several years past shown a decrease, bo th  relative and 
absolute, in the num ber of larger and older fish, w ith a  corresponding increase in the 
num ber of small and very  sm all plaice. E ven though the presen t annual quantity  of 
plaice brought to land by  the  fishing vessels be equal, when m easured by w eight, to 
th a t of th irty  or fifty years ago, it is certain th a t the  com position o f the catches is 
essentially different from w hat it form erly was. T he so called large plaice, for instance, 
of abt. 40 cm. and upwards, have decreased from abt. 3 0 %  of the to tal weight to  abt. 
6 % , the  whole of the w eight thus lost being replaced by  sm all and very sm all fish. 
E ntirely  different conditions prevail on fishing grounds outside the  N orth Sea, which 
are no t ye t so intensively worked, e. g. off the coast of Iceland, and in w aters which 
have only of late years been fished at all, as for instance the Barents Sea, in which places 
the relative quantity  of large plaice is m uch greater. T he gradual alteration which has 
taken  place in the  com position of the catches of plaice landed from all parts of the 
N orth  Sea must therefore apparen tly  be regarded as a result of the increased fishing. 
T h e  question now arises, w hether the  decrease of the  large plaice in the N orth Sea by 
fishery, and the  greater encroachm ent on the  small young fish which should replace 
them , really indicates an actual overfishing; i. e., encroachm ent on the  capital represented 
by the  entire stock of plaice in the  N orth  Sea. In o ther words, can th a t portion  of 
th e  stock at present rem oved each year by  fishing, be regularly replaced by  natural 
means, or not? This question it is as y e t impossible to answer with certain ty . It is, 
however, beyond doubt, th a t the  g rea t decrease in num bers of the  larger plaice in the 
catches, and the  still g reater increase of sm all and very small fish w ithout any augm en
tation  of the  medium size-classes, represents a depreciation in value o f  the plaice as an 
article o f  consumption , a circum stance w hich is only concealed by the fact th a t the



price of plaice, as of all sea fish, has for some years past con tinually  increased. I t  is
m oreover evident, th a t the entirely useless destruction of m any  m illions of quite young
plaice, of from 12 to 18 cm. in length, which is inseparable from  trawl fishing, and 
which takes place regularly  every year in the shallower w aters o f th e  N orth  Sea down 
to a depth  of 40 m etres, especially in the  sum m er m onths, is, from an  industrial point 
of view, an in every respect harm ful and indefensible a ttribu te  o f our m odern F ishery  in 
the  N orth Sea. These young fish, which have no m arketable value, are taken in the 
trawl, brought to the surface dead, and uselessly throw n overboard  again —  and this 
in such quantities, th a t th ey  frequently represent from th ree  to  four tim es the  whole 
am ount of the other plaice taken  in the  haul — a m eaningless w aste of an essen
tial part o f the  stock of plaice in the  sea.

The need o f protective m easures to  guard against such w anton destruction of the 
younger stages of plaice in the sea, and the necessity of som e reasonable regulation of 
the  plaice fishery as a  whole, is thus so evident, th a t b o th  the G overnm ents of the 
countries bordering on the  N orth Sea and their scientific advisers, as well as the fisher
m en themselves, have for some years past been actively considering the question of 
possible protective measures. In  th is regard it was soon agreed  1) th a t owing to the 
international character of N orth  Sea fishing, effectual pro tective m easures could only be 
brought about by  means o f international co-operation, and  2) th a t g en era l protective 
measures, as for instance the  prohibition of certain kinds of traw l fishing, either entirely 
or within certain areas or a t certain times, or the m arking ou t o f international closed 
districts in the  N orth Sea etc. would scarcely be practicable, and th a t it would be better 
to restrict any legislation on the  m atter to ind iv idua l pro tective m easures, i. e., for 
single species o f fish and  single size-classes of sam e; in th e  case o f the plaice, for in
stance, for all young fish under a certain size (size-limit), e. g. o f 25 cm. in 
length. Such protective measures have, as is well known, already been introduced by 
territorial legislation in certain of the  countries bordering on the N orth  Sea for some 
tim e, prohibiting not only th e  sale, but also the  landing o f plaice under a certain size- 
lim it —  in Germ any and Belgium for instance 18 cm .; in D enm ark 25.6 cm. No 
legal size limit exists in E ngland, bu t in practice a limit of 18 to 20 cm. is by mutual 
agreem ent observed by th e  fishermen themselves.

It is obvious th a t such prohibition  as to landing and sale o f undersized fish must, 
if i t  is international, observe the  sam e size-limit for all the  countries bordering on the 
N orth Sea. A nd  it is equally evident, th a t the  real object o f such international p ro tec
tive legislation can only be attained w hen such undersized p laice w hich m ay no longer 
be brought to  land are also actually  spared, i. e. either n o t caught a t all, or, when 
caught, are returned alive and unscathed to the sea. W hether, and to w hat ex ten t this 
is possible, depends partly  upon the  nature and m ethod of th e  bottom  fishing for plaice, 
and partly  upon th e  height o f the  size-limit. Com plete p revention o f the  capture of 
undersized fish would only be possible by means of very wide-meshed nets, and a  very 
low size-limit, and w ould be practically  unrealisable. T h e  question is therefore, how 
far the undersized fish caught can b e  returned unharm ed to  th e  water. By the  Danish 
method of plaice fishing, w ith the w ide m eshed “Snurrevaad” , which is w orked w ith  quite 
short hauls, and  by  which alm ost all the  Danish catches from  the  N orth  Sea are  taken, 
this will probably be possible for all the  undersized plaice; also for a considerable num-
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ber of the  plaice taken by the  German and D utch sailing vessels, which are”'fitted  Tor 
the cap ture  o f live fish. But in the case o f the plaice fishery from larger sailing vessels 
and steam  traw lers, the m ethod alm ost exclusively em ployed in England, and w hich is 
responsible for by far the  greatest p a rt of all the plaice landed from the  N orth Sea, the 
great m ajority  of undersized fish taken are already dead when brought to the  surface, 
and are in any case not capable o f living when returned  to the water. A  legal size- 
lim it can thus no t be effective here as a protection for the  undersized plaice unless the 
lim it is se t so h igh th a t it cannot pay  to traw l on the grounds w here they occur in 
greatest quantities, so th a t the traw lers will avoid such plaicegrounds, and themselves 
restrict their fishing in the interest of plaice protection.

T he governm ents of the various countries will scarcely be inclined to im posejany  
legal restrictions upon the fishery unless th ey  are convinced i) that such m easures are 
absolutely necessary for the  m aintenance o f a  good stock of plaice, 2) th a t they  are 
p racticab le, 3) th a t they really ensure the  atta inm ent of the object in view, i. e., the 
protection o f th e  young plaice, and 4) th a t the inevitable loss which the  fishing industry 
will suffer thereby  in the first years, will soon be com pensated by  an im provem ent in 
the  yield, especially in point of quality.

The question o f  proper international protective measures for the plaice is therefore 
a d ifficu lt a n d  complicated one. A  satisfactory solution of the same is only possible 
when we are in possession of exact know ledge as to the  distribution o f the plaice, its 
habits of life, its food, and its m igrations. W e m ust also know, how g reat a quantity 
of plaice, b o th  as regards num ber and weight, is annually  landed from the  N orth Sea, 
and in w hat m anner this quantity  is com posed w ith regard  to the different age- and 
size-classes. Ten years ago  our knowledge on these points was almost nil. Since th a t 
tim e how ever, the In ternational Investigation of the  Sea has increased and extended our 
knowledge to  such a degree th a t it is now  possible to  seriously consider the  task of 
arriving at a solution of the  plaice question.

T h e  ' 'In ternational Investigation o f  the Sect' was founded on the  idea “ th a t a rational 
exploitation o f th e  sea m ust as far as possible rest upon a scientific basis, and that one 
of the m ain objects of the  w ork here to  be carried out is the practical im provem ent of 
the fishing industry ’’. It has therefore from  the com m encem ent paid special attention 
to the question of overfishing and the im prudent destruction of young fish by  present 
traw ling m ethods. A t the  m eetings of the  Central Council for the International Investigation 
of the Sea in H am burg in February  1904, and in Copenhagen in July 1905, resolutions 
were passed to the effect th a t the countries concerned should undertake to furnish exact
and reliable details as to  the ex ten t of the  destruction  of undersized fish, in particular
plaice, and also to  supply  regular fishery statistics for the purposes of a Statistical 
Bulletin, to  be published by  the  Central Bureau. T hese  latter should in particular deal 
w ith the m onthly and yearly  landings of the principal food-fishes a t the  different fisning 
ports, as far as possible w ith regard  to both  num ber and weight, and with the  closest 
possible indication of the  place of capture. F or the  plaice especially exact particulars 
were further dem anded as to the composition o f the landings according to the various 
m arket-classes (e. g. large, medium, small) and  m easurem ent of large samples of the 
landings in order to  determ ine the composition o f sam e from centim etre to centim etre.
A s a result, a  very g rea t quantity  of material was collected during the following years,
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consisting of fishery statistics, especially as regards the  catch, and  also based upon 
num erous w eighings and m easurem ents of food fishes, carried out at th e  various m arkets, 
particularly  as to  the plaice. Extensive international investigations w ere at th e  same 
tim e instituted w ith regard to the biology and especially the  age, reproduction and m i
grations of this species. These essential additions to  our know ledge led to the passing 
by  the Central Council of the following resolution at the  London Congress in June 
1907, a  m easure which further advocated the course of dealing practically w ith the 
plaice question:

‘'T h a t in drawing up the R eport on their w ork during the  years 1902— 07 the
Council shall have special regard to reaching a conclusion as to the desirability or o ther
wise, of p reventing  the capture of undersized plaice.

“ T h a t with this object each country interested in the  N orth Sea plaice fisheries 
should furnish answers as far as possible to the following questions:

1. “ W hether sm all plaice taken by the trawl can and, having regard  to the ord i
nary  practice prevailing in trawlers, would be returned to  th e  sea alive;

2. “ W hether any, and if so w hat, size limit would m ake it unrem unerative to fish 
on grounds on which such fish occur in greatest abundance;

3. “-W hether if excluded from such grounds by reason of the  im position o f a
size limit, it would be rem unerative to  fish elsew here notw ithstanding the im position of 
the  size lim it.”

A t the nex t M eeting of the  In ternational Council, in July 1908 at Copenhagen, 
th e re  was a partial reorganisation of the  biological p rogram m e with the  aim o f m aking 
the  results of the International Investigations as soon as possible useful to  the  practical 
fisheries, all in accordance with the wishes of the  participating  S tates. W ith regard to 
the plaice , the  m ost im portan t food-fish of the N orth  Sea for the time being in practical 
regards, the following resolution was agreed to :

“ W ith  regard to the plaice, the Council believe th a t a very  large am ount of infor
m ation has already been gained, bu t the  data are a t p resen t insufficiently collated and 
sum m arized. T he Council, therefore, recom m end, with a  view to throw ing light on 
the  points referred to in the resolution passed in London in 1907 (Procès-V erbaux VII, 
1907, p. 42) th a t, in the  f i r s t  instance, a  repo rt should be furnished by each country 
on the w hole of the w ork th a t has been done therein  on th is  subject, and th a t the offi
cial delegates in each country shall to the u tm ost of their power be responsible for these 
reports being rendered to  the Council no t later than the I st- F ebruary  1909: and, in 
the  s e c o n d  instance, that a  general E d ito r be appointed, who shall recieve a rem uner
ation for his incidental expenses and whose duties shall be  to collate and summarize 
th e  above reports in a draft general report, which he shall furnish by  a da te  to be
fixed by the Bureau, and which after being circulated am ong and revised by the origi
nal collaborators, shall be discussed by  the  Council and shall form the basis of their 
corporate reply to the several G overnm ents in regard to th e  plaice fishing.”

T his resolution of the London M eeting is concerned w ith the th ree questions refer
red  to above, which deal w ith the vitality o f fish caught in the trawl and the possibility 
o f an effective size-limit. T hese questions are brief, ye t full of meaning and requiring 
for their solution, which is desired by  every one of the  countries interested, the  entire 
sum  — weighed deliberately — o f all the inform ation, which the International Investi-



gâtions have so far collected with regard to the plaice, no t only biological and th a t 
from the  fishery statistics, bu t above all the  full results o f all those investigations which 
have been made on the distribution of the  plaice of the  N orth  Sea according to size 
and age, and on the  com position of the scientific hauls and the  landings in the fishing 
ports.

Owing to the g rea t am ount o f w ork thus dem anded for the preparation of the re
ports of each individual country, the  compilation and prin ting o f these took m ore than 
two years, i .e . until A ugust 1911. T he following Reports on the  plaice question, here 
arranged in chronological order of com pletion, have been laid in printed form before the 
Central Council and the  General R eporter:

H O LLA N D . Bericht über die holländische Schollenfischerei und über die~N atur
geschichte der Scholle der südlichen N ordsee. Von Dr. H. C. R e d e k e . Sent in July 1909.

DENM ARK. B ericht über die dänischen U ntersuchungen über die Schollenfische
rei und den Schollenbestand in der östlichen N ordsee, dem Skagerak und dem  nörd
lichen K attegat. V on A. C. JOHANSEN. S ent in May 1910.

EN G LA N D . R eport on the  R esearch work of the Board o f A griculture and F ishe
ries in relation to the plaice fisheries of the  N orth Sea. Vol. I— III. Special statistics. 
Size and weight. 1908— 19io . By WALTER S. Ma ster m a n . Sent in com plete Sep
tem ber 19 io, — Vol. IV. Biological statistics. A ge and sex. By A. T . MASTERMAN. 
P art (for the year 1905/06) sen t in July 1911.

BELGIUM . Contributions à  l ’E tude  biologique et économ ique de la Plie. By G. 
GlLSON. Sent in S eptem ber 191 o.

GERM ANY. I. Ü ber Schollen und Schollenfischerei in der südöstlichen N ordsee. 
Von F r . H e i n c k e  und H. PlENKING. Sent in June 1907.

II. Die Statistik der deutschen Schollenfischerei im  N ordseegebiet. Von H . H e n k i n g . 
Sent in A ugust 1911.

Scotland, Sweden and N orw ay have not sent in any com prehensive report in 
accordance with the resolution dated Copenhagen, July 1908, o f their investigations w ith 
regard  to the plaice.

T he General R eport on the Plaice Question is mainly com piled on the  basis of the 
g rea t am ount of m aterial contained in these individual reports. A  m ere sum m ary of the 
results contained in these single reports would however, naturally be inadequate as a 
General R eport; it was necessary, in o rder to provide a  sufficient basis for practical p ro 
tection measures, to give, as exhaustively as possible, a review o f all the  data  bearing 
on the plaice hitherto  obtained by  the  International Investigation. The General R eport 
will be divided into two parts ; the first, and from a practical point of view the  m ost 
im portant, dealing w ith plaice fishery and the question of protective m easures; the se
cond with the  biology of the  plaice.



—  6 —

Part I, which is the  first, and here the only one w ith which we are concerned, will 
deal with the following points in the order given:

I. I .  The general distribution o f the plaice in the  N orth  Sea and  in the different 
parts of the  N orth  Sea.

2. The subdivision o f the North Sea into different areas, hav ing  regard  to  the 
distribution of th e  plaice and the  practice o f th e  plaice fishery.

3. The scientific hauls and market samples as a m eans o f displaying the d istri
bution of the plaice in the N orth  Sea and of determ ining the  com position of 
the plaice stock and  plaice landings.

II. The amount and composition o f the plaice landings and plaice stock in the  N orth
Sea and neighbouring waters.
1. T he am ount and com position, by num ber, length  and w eight, of the quan ti

ties o f plaice landed by  the  fishery in the different countries, in the different
m onths and from the  different areas o f the N orth  Sea. T h e  relative am ount
of im m ature plaice in the landings.

2. T he am ount and composition of the actual hauls m ade by  the fishermen but 
not wholly landed. T he com position of the hauls w ith regard to sex.

3. T he com position of the actual stock of plaice in the N orth  Sea and its
probable absolute am ount. How great are we to  estim ate the  percentage of
the  plaice stock, by  num ber and weight, w hich is taken yearly  from the
N orth Sea by the  fishery?

III Are there any signs o f an actual overfishing or o f  an essentially increased tax on
the plaice stock o f the North Sea through the increased fishing?
1. T he decrease of the  large and increase of the small plaice in the  catches as 

probable signs of a perm anent change in the com position of the  stock of fish 
produced by the  fishery

2. The new and still little fished grounds outside the N orth S ea; Iceland, the
Fæ roes, Barents Sea. T he difference in the com position of the N orth  Sea
catches from the  catches made on these new fishing grounds as a consequence 
of the  g reater fishing.

3. H as a dim inution occurred in the density of th e  plaice stock o f the N orth 
Sea as a result o f the fishery?

4. Is the productiv ity  of the N orth  Sea great enough to make good th e  annual
rem oval of 20, 30 or m ore per cent of the  stock?

IV . The introduction o f protective measures fo r  the plaice.
1. T he necessity of introducing international protective measures.
2. Protective m easures in the way of closing tim es, closed areas, or the  prohibi

tion o f certain apparatus.
3. Protective m easures th rough  size-limits or prohibition o f landing w ithout direct 

restriction of the fishery.
4. Can the fish below a certain size which are caught by  the different nets be

returned to the  sea alive and capable of living?



V. Size-lirnits and the restrictions imposed by them on the fishery.
1. How high m ust a  size-limit be, in order to guaran tee a real and effective 

protection of the undersized fish ?
2. T h e  influence o f different size-limits on the  yield of the fishery in the differ

ent countries.

VI. The probable influence which an effective protection o f undersized plaice and a mote
rational and more productive fishing would exercise on the maintenance o f the plaice 
stock.

VII. The desirable height o f the size-limit fo r  the plaice in the whole North Sea, to be
determined by international agreement.

VIII. Summary o f the results.

T he following is a brief review of the m ost im portan t results arrived at in the 
General R eport in the chapters m entioned above.



I.

1. 2. The general distribution of the plaice in the North Sea and its 
various parts. The division of the North Sea into areas.

T he extensive investigations carried out by  the  In ternational Commission for the 
Investigation o f the  Sea with regard to  the biology o f th e  plaice, in particular as to its 
age and grow th, its reproduction, and the occurrence of the  different stages from the 
egg upwards, as well as its m igrations, have given us very  accurate knowledge as to its 
distribution and extent, which information is as valuable as it is indispensable for arri
ving at a correct solution o f the plaice question. T h e  following are the  m ost essential 
facts thus determ ined:

T he floating eggs of the plaice are spaw ned in the N orth Sea during the winter 
months, chiefly in January  and February, and in the deeper parts o f this sea, from 20 
to 30 m eters, principally in the southern and south-w estern areas. From  here the 
pelagic fry move w ithout exception towards the coast, and undergo there  close in 
to land, in quite shallow w ater of o to 5 m eters dep th , their m etam orphosis to 
the youngest bo ttom -stage, with distinct asym m etrical plaice form. F rom  these flat 
coastal zones, the  true  hom e of the quite young plaice fry in its first year of 
life, the young plaice move, as they grow, outw ards from the coast into the deeper 
w ater until, having arrived a t m aturity  (which takes place for the males on an 
average a t  the close of the third, for females about the  end of the fifth year) they 
reach those districts o f the open sea nearest their starting  point where the  necessary 
conditions for spaw ning are found. This gradual seaward progress of the plaice, which 
extends over a num ber of years, is carried ou t by  stages, and during the summer, 
being in terrupted  during the winter, when the young and still im m ature plaice hibernate 
hidden in the  ground, their feeding and their grow th ceasing simultaneously. Besides 
these regular periods of w inter rest, the general seaward progress of the grow ing plaice 
is also in terrup ted  by  shorter retreating m ovem ents d irected tow ards the  land, such as 
th a t w hich for instance regularly takes place in the  southern  and south-eastern part of 
the N orth  Sea in the spring m onths, after the close o f the  hibernating period, the ob 
ject of which is in all probability  to  seek out b e tte r feeding grounds.

T hose plaice which have arrived at m aturity move, as a rule, during the  following 
years, and with their further increasing size, still farther out to  sea over the  spaw ning
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grounds. Correspondingly the largest and oldest plaice are found, as a rule, farthest 
aw ay from land, bu t also these occasionally make m ore or less regular retrograde m ove
m ents tow ards the  coast, partly  in autum n, in order to reach the spaw ning grounds 
lying nearer land, and partly  in spring, after the spaw ning is over, in order to seek out 
richer feeding-grounds.

From  these regular movements and m igrations of the plaice in the N orth  Sea, 
which stand in distinct relation to th e  grow th and reproduction of the  fish, we obtain a 
very characteristic form for distribution, which can be briefly expressed in the fol
lowing rule, or, one m ight say, the following law  o f  distribution f o r  the Plaice. “ The  
size a n d  age o f  the plaice in a definite p a r t  o f  the N o rth  Sea are inversely proportional 
to the density o f  their occurrence, but directly proportional to the distance o f  the locality 
from  the coast, a n d  to its  depth". T h a t is to  say: the  younger and smaller the plaice, 
th e  nearer they  live to the coast, and for the m ost part, the shallower the  water in 
which they  are found. M oreover, the  younger fish being naturally m ore numerous than
those o f greater age, the greater is the ir density: the  m ore so, as m igrations of any
ex ten t to the  open sea involve considerable spreading of the shoals. This law of 
d istribution for th e  plaice is, however, not to  be taken too literally. T h e  unequal grow th 
of fish of the  sam e age, the in terruption of the  general seaward m igration by hiber
nation and retrograde m ovements, crossings of direction, and various o ther local causes, 
render the  rule or law, as in all sim ilar cases, strictly applicable only to the average 
age and average size. Then also there  appears the extrem ely characteristic phenom e
non, th a t w herever plaice occur, different ages and sizes are invariably found mixed 
together, and th is in g reater degree the farther out to  sea they  appear. T h e  great
m ass o f the whole local stock at any one place is however, invariably found to consist
of a single, or som e few adjacent age-classes. In the shallow zones o f the  southern 
N orth  Sea, a t a  dep th  of from io  to 25 m etres, we find for instance, plaice of from 
the  first to the  fifth year of life, with a length of from 6 to 40 cm., the g rea t majority 
however, being from 2 to  3 years old, and from io  to 20 cm. long. T heir density, cal
culated according to the num ber taken by an ordinary trawl in the space o f an hour, 
m ay am ount, on an average, to 300, varying according to tim e and place from 30 to 
several thousand. On the  D ogger Rank, on the o ther hand, far ou t a t sea, plaice of from 
16 to 70 cm. in length, and 3 to 20 years old and upw ards, are taken: the m ajority
however, am ounting to about 75 % , are m ore than  30 cm. long and over four years
old: the  density p er traw ling hour varies from 1 to 12, and m ay average from 5 to 7.

In spite, however, o f the fact th a t the plaice of the N orth Sea are continually m o
ving, m igrations of very  g rea t extent, such as for instance from one side o f the sea to
the  other, o r from the  southern coast to the  northern  deeps never, or only quite excep
tionally occur, a t any  rate, as far as is has been possible to judge from th e  num erous 
m arking experim ents made. O f all the m arked plaice recaptured, fully 90 %  have been 
retaken a t a distance of no t more than 50 nautical miles, and 96 %  at not m ore than 
100 miles from the spo t w here they were set free. T his bears out the supposition that 
there  exists in all p robability  a considerable num ber o f local fo r m s  of the plaice, which 
are distinguished by m orphological and physiological peculiarities and inhabit different 
regions of the sea. In the N orth  Sea in particular we can perhaps distinguish betw een two 
slightly, though very characteristically  varying local forms, differing for instance in their
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rate of g row th ; the '■'■Southern Plaice” , which is restricted to the southern  and south
eastern parts o f the  North Sea, and which grow s m ore slowly, be ing  therefore, smaller
a t an equal given age, and the  “ N orthern P laice” , found in the  northern  waters of the 
N orth Sea, w hich is a quicker-growing and larger form. T he b o undary  between them  
would be a line drawn approxim ately from Flam borough H ead on the  English coast, 
north  east round the  D ogger Bank to  the Liimfiord. T h e  te rrito ry  of the Southern 
Plaice, lying south of th is line, is by far the richest plaice-ground of the N orth Sea, 
being the hom e of certainly 90 %  of the  total num ber o f plaice in th e  N orth Sea, and 
forming the  real seat of its plaice fishery. O ne of its characteristics is the  wide 
ex ten t of the coastal zone up to 40 m etres deep. T he te rrito ry  of th e  N orthern Plaice 
is considerably deeper than th a t of the Southern Plaice, and is in its western part, off 
the  coast of N orth England and Scotland, distinguished by the  ex trao rd inary  narrow ness 
of the shallower coast belt up to a depth of 60 m etres. T he spaw ning grounds, for 
instance in the  Moray F irth , and the narrow  coastal zone, inhabited by  the  young 
plaice-spawn in their first year, are here very close together, and th e  whole life o f the 
plaice is thus lived within a m uch m ore restricted  space. A s the depths o f over 80 
m eters are already generally very poor in plaice, this also explains the much g reater
paucity in num bers of the stock of plaice in the northern  N orth Sea.

T he density and com position of the stock o f plaice in different areas being thus 
extrem ely variable, and the nature, ex ten t and yield of the plaice fishery correspondingly 
so; and as both  are dependent on the dep th  of the  fishing grounds and their distance 
from the coast, it is necessary, in order to give a  com prehensive view of these condi
tions, to suitably subdivide the N orth  Sea  into areas. W ith  th is  end in view, we 
have here em ployed the m ethod of division of the  N orth Sea into dep th  zones (Areas 
A , B, C, D, E, P', G) as first adopted in England, and proposed a t the m eeting of the 
Central Council in Copenhagen, July 1905, together with the geographical sub-divisions 
of these zones, as shown on the chart appended. This m ethod o f division, besides 
agreeing well w ith the natural conditions pertaining to  the distribution of the  plaice, 
also perm its of the place o f capture for the  landings o f plaice at the fishing-ports being 
located in these areas without any serious error, thus determ ining the  exact place of 
origin of the  landings from the individual areas o f the N orth Sea.

If we designate ali plaice under 25 cm. in length, (and under 150 gram m es in 
w eight) as “y o u n g ” plaice, — since they  include fish o f th e  first th ree  to four years of 
age —  and as “undersized”, in view of the  fact th a t their value as an article of human 
consum ption is only small, we can then use the term  “young-fish g ro u n d s ' to designate 
those fishing grounds w here such plaice occur in greatest num bers, am ounting for in 
stance, to m ore than the half of the  plaice taken  in a  trawl catch. These young-fish 
grounds are naturally, from a practical point of view, th e  m ost im portant in considering 
the  plaice question: it is here th a t th e  grea test catches and at the sam e tim e the 
grea test destruction o f young undersized plaice occur. T he International Investigations 
have therefore paid  special attention to the  exact location of these young-fish grounds 
and the  investigation of their population of plaice, as well as o f o ther fish and plaice- 
food. In  the  southern p a rt of the  N orth Sea, which practically comes first in consi
deration of the  plaice question, these young-fish grounds lie in the  broad shallow 
coastal zones, a t a depth of from io  to  40 m etres: indicated here as A reas A  and B 
(with the  exception however, of A rea B í, the  D ogger Bank, which is an open sea
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district, and the hab ita t of larger plaice). By far the greatest and densest shoals of 
young plaice are found in the inner, shallow est zone of the  region, in A rea A , especi
ally in its sub-areas A 2, and A3, and in the m ost landward parts of the som ewhat 
deeper A rea B, especially B 3 and B 4. T he density of the plaice as caught with the 
ordinary o tter trawl averages here 200 to  500 per hour, the m axim um  at certain 
spots during the sum m er m onths being 2500, w ith  a minimum in w in ter of from io  to 
20. T his enorm ous difference in the  density on the same grounds for sum m er and 
w inter is evidently due to the fact th a t the young plaice in w inter h ibernate hidden in 
th e  ground, and are no t turned up and taken by the  trawl.

3. Scientific hauls and Market-Samples as a m eans of displaying the 
distribution of the plaice in the North Sea, and determining the com

position o f the plaice stock and o f  the plaice landings.
A ll our conclusions as to the distribition oí the  different age-classes o f the  plaice

and the  composition, in point of num ber, of the  stock o f plaice in the sea and the
landings of plaice at the fishing ports, a re  naturally  based on the investigation of single
sam ples taken  from the  great mass o f fish. W e distinguish between three kinds ot
sam ples :

1. Scientific hau ls , or stock-s am p le s.
2. F ishery  catch-s am p les, and
j . M arket-sam ple s.
T he scientific hauls  are sam ples of plaice, drawn up from the bottom  by  means 

o f scientific fishing im plem ents of varying size and w idth of mesh, in such a way as to 
ensure the  capture of all those age- and size-classes which actually live together a t a 
given place. T he scientific hauls are thus a t the  sam e tim e sam ples o f the true 
stock th e re  found.

T h e  F ishery catch-samples are sam ples o f plaice which are brought up w ith the 
ordinary  fishing im plem ents in use. Certain sm all plaice, of under a  certain average 
size, determ ined by  the  width of mesh of the nets, are indeed caught by these im ple
m ents, bu t escape again before they  can be brought to the  surface; these sam ples are 
therefore, in all cases where such young plaice occur, useless as true sam ples of the  
stock, and  can only be regarded as sorted sam ples of same.

M arket-sam ple s  are sam ples of those  plaice which are landed by the fishermen at 
the  ports, and b rough t to m arket. A s the  fishermen only rarely bring to  m arket the 
whole am ount of the  fish caught and brought up by their nets, bu t as a  rule throw 
overboard  a m ore or less considerable num ber as unm arketable, these m arket-sam ples 
are for the m ost p a rt only sorted  fishery catch-sam ples. O nly on such fishing grounds 
as for instance the  deep sea areas D ., w here no escape of small plaice through the  
m eshes takes place, nor any deletion by the  fishermen of a portion of the  catch for 
the sake of the m arket, can the m arket sam ples be considered as identical w ith the  
catch-sam ples, and these again as identical w ith stock-sam ples.

F o r  general know ledge as to the biology and distribution of the plaice, the  scientific 
hauls or stock-sam ples are of the grea test im portance; for the purely practical con-
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sidération of protective measures the fishery catch-sam ples and th e  m arket samples 
a re  the m ost im portan t; these two last-named being indeed, in principle, of equal value. 
Exam ination ol the catch-sam ples shows us the  com position of the  quantities of plaice
actually caught by the fishermen, with regard to age and size, while th e  market-sam ples
on the  o ther hand, give the  corresponding com position of th e  quantities of plaice brought 
to m arket and utilised for human consum ption. From  th e  difference between the two 
analyses we learn the  quantities and sizes o f plaice w hich though caught, are thrown 
overboard again as valueless, and thus for the  m ost part uselessly destroyed.

T he investigation of plaice sam ples consists in determ ination o f the  length in 
centim etres, the  weight in gram m es, sex, and age of each individual fish. A nd with regard 
to  this, the following points should be borne in mind. T he actual w eighing can, in 
the case of large samples with m any specimens, be om itted, being then  replaced by  a 
theoretical calculation of the weight (g) from the length (/) (full length  from snout to

l 3k
tip of tail) the weight g  (in grammes) being on an average =  w here k represents

a coefficient, varying som ewhat according to the  time o f year, w hich can in most 
cases, for fresh entire plaice, w ithout any essential error be reckoned as =  i. T he  
determ ination of sex of the plaice is very easily m ade; it is, however, unfortunately 
seldom  done in the  case of m arket samples. T h e  age  of th e  plaice can be determ ined 
w ith considerable accuracy by means of the  annual rings o f the otoliths and of the 
bones; this would however, in the  case o f large samples, often take too much tim e to 
perm it o f its being calculated for each individual plaice.

A ny  further calculations based upon plaice sam ples thus dealt w ith will depend
upon how far the composition of a sam ple can be regarded as equivalent to the com 
position of the whole quantity ot plaice from which the sam ple was taken, or, to use 
the  current phrase, w hether the sam ple is representative  o f  the whole. T he necessary 
conditions for such representative value in a sam ple a re : i)  th a t all the  various size- 
classes were well mixed together in the quantity  from which it was taken, 2) th a t the 
sam ple is no t too small, and taken in such a w ay th a t no particular selection of certain 
sizes could occur; the  last condition being the  m ost im portant. Thus a sam ple taken, 
for instance, by the ordinary traw l, on a fishing ground w here m any small plaice of the 
second and third years are found, i. e. of i o — 20 cm. in length, cannot be regarded as 
a  representative sample of the stock of plaice, as the  ne t here m akes a selection, 
allowing the  g reater num ber o f the small plaice to escape. If  on th e  o ther hand, a 
m arket sam ple for instance, is to be regarded as representative for the  com position of 
the landings a t a  certain po rt from a particular area  in a given m onth, say at Grim sby 
from A rea  B4 in June, then such m arket-sam ple m ust contain the  various m arket-classes 
of plaice, as “ large” , “ m edium” , “ sm all” , in the  sam e relative quantities and mixed to 
the sam e ex ten t as they  appear in the  total quantity  of the  landings.

A  proper selection of the plaice sam ples to  be exam ined is thus of decisive im 
portance for the  reliability of all our calculations bearing on the plaice question. If 
there  is reason to  suppose that a good selection o f sam ples has been made, these can 
then be regarded as having a considerable representative value, the ex ten t of which 
again depends upon the size of the  sam ple, and can be determ ined, by  means of m a
them atical calculation, from the composition of same.
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From  the analyses o f the  plaice sam ples, once w ith regard to  length, and once 
with regard  to the num ber of individuals, or total weight, for each length, we in
variably obtain series of figures progressing from a  minimum to a  maximum — or 
several —  and falling again to a minimum. Drawn as a graph, these series form 
curves w ith one or m ore highest points. T hese series or curves, w hether representing
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F ig . I .  Analysis by lengths o f all the m arket-sam ples w hich have been m easured in the English  ports of 
Grim sby, Lowestoft, Ram sgate and Boston, during  the period from O ctober 1905 to the end of Septem ber 1908;

altogether 4 ,925 ,698  plaice. Percentage curve.
D  Mode or greatest density, C M edian, A A rithm etic average. Q u, De, Vg quartiles, deciles and vigintiles.

the  actual absolute num bers, or given in relative (percentual) figures, m ight for our purposes 
be advantageously m ade th e  subject o f m athem atical discussion, from which we could 
learn som ething more about their properties, and thus em ploy them further in our 
calculations. W ith this end in view, we m ark off upon such curves a num ber of cha
racteristic points, the  positions of which represen t certain im portant figure-values Such
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principal values are: (Fig. i), i) T he m axim um  o f  the curve , or the  mode (D.) i .e .,  
those length-classes of the plaice to w hich the  greatest num ber o f  individuals b e 
long, 2) the arithm etic average  (A.) or medium length o f all the  plaice represented 
by  a  curve, 3) the m edian  (C.) or central value; th a t length-value above and below 
which lie the half of all the plaice (in single values) and th e  ordinate of w hich divides
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F ig . 2. Analysis by lengths o f 34,209 plaice from A rea B2, m easured in E nglish  ports in Ju n e  of the three 
years 1906— 1908. A. ordinary curve w ith the num bers for each single centim etre; B. sm oothed curve with 

th e  num bers for each 5 cen tim etres; C. sum m ation or integral curve. Percentage curves.

the  whole area of the  curve into tw o equal sections. O ther im portant principal values 
are the two Quartiles (Qu) which lie above and below th e  median, a t a  distance of 
25 %  of the whole series from this, and betw een the  ordinates of which one half of 
th e  whole area of the  curve is enclosed; also the two Deciles (De.) lying each 4 0 % , 
and  the two vigintiles, lying each 45 %  respectively from th e  median.

The graphical representation of a  series of m easurements of a plaice sam ple can also
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be given by other m ethods than  the  usual one above explained. In m any cases it is 
advisable to em ploy the so-called smoothed  curve: this is obtained by  taking, no t the 
single values for each centim etre of length as ordinates, bu t the sum o f a series of 
adjoining single values, for instance for each 5 cm. This is done for instance com pa
ratively, in Fig. 2. By means o f  such sm oothed curves m any casual irregularities of 
the original curve are deleted. A nother form by which a series of m easurem ents can 
be represented, and one w hich is of especial im portance for our purposes, is the  sum m a- 
tion or in tegra l curve shown in Fig. 2. In this case, the  ordinates corresponding to 
the single centim etre lengths of the abscissa are not the single values appertain ing  to 
each length, bu t the  sum s o f  single va lues , and give, for each centim etre, the  sum  of 
the  single figures appertain ing to  this and to  all smaller centim etre lengths. I f  such a 
sum m ation curve be drawn, as here, as a  percentage curve, it is possible to  read from 
it im m ediately w hat percentage o f the  w hole quantity of plaice sam ples lie above or 
below a certain length, e. g ., for our practical purposes, above or below a  certain size- 
limit, o f say 25 cm.

II.

1. The amount and com position, by number, length and weight, o f the 
quantities of plaice landed by the fishery in the different countries in the 

different months from the different areas of the North Sea. The 
relative quantities o f young, undersized plaice in the landings.

T he first condition necessary for a  successful solution of the practical plaice question 
is to know, as exactly  as possible, how g reat are the annual landings of plaice from 
the N orth  Sea, and their com position according to  the different age- and size-classes.

W ith  regard to the  size o f the landings, we are, thanks to the im proved m arket 
and catch statistics o f late years, fairly well informed. Thus the  quantity  of plaice lan 
ded in 1908 from first-class fishing vessels am ounted to  about 48 million kg. in 
round num bers; distributed am ong the  various countries in the  following absolute and 
percentual figures.

in E ngland  . . 31,028,437 kg. =  64.20 %
- H olland . • 7 ,637.7 51 - =  1 6 .0 0 %
- G erm any. ■ 3.625,703 - =  7.60 %
- D en m ark . • 2 ,995,299 - =  6 .2 0 %
- Scotland . . 1,824,839 - =  3 - 8 o  %

- Belgium . • 1,055 ,449  - =  2.20 %

48,167,478 - =  1 0 0 .00%
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The quantity  of the plaice landings varies thus very considerably in the  different 
countries bordering on the  N orth  Sea, by far the grea test num ber going to  England, 
which alone brings alm ost two th irds of the whole plaice production  of the N orth Sea 
to  market.

The composition o f  the plaice landings (in size-classes from centim etre to centi
m etre: this being th e  real basis for our calculations, and no t the com position according 
to  the ordinary m arket classes, «large», «medium», «small», w hich are very variable 
term s) can only be ascertained th rough  methodical w eighings and m easurem ents of 
m arket samples. T his com position must appear more or less different for the various 
countries. It depends on: i) the usual legal or generally accepted  size-lim it adopted by 
the fishery, below which no plaice, or very few, are b rough t to land. This size limit is 
variable: in G erm any 18 cm., in England 18 to 20 cm ., in D enm ark 25.6 cm. 2) the 
regional ex ten t of the fishery, w hether for instance carried on in all parts o f the N orth 
Sea, as in the case of England, or chiefly in the northern , as Scotland, or southern 
p a rt as with H olland: from the northern N orth Sea are naturally  landed relatively more 
large plaice, from the southern parts relatively more sm all fish. 3) the yearly  course 
of the fishery; w hether the plaice fishery of a country is carried  on in all m onths of the 
year and in all the  regions o f its fishing territo ry  with equal or varying intensity: the 
la tter is the general rule, and the  different countries vary considerably in this respect. 
W here for instance much fishing is done in summer in the shallower coastal regions, a 
g reater num ber of sm all plaice are landed than where the  w inter fishery in the south 
and the summer fishing in the deeper northern areas also p lay  a  part.

M arket m easurem ents of sufficient accuracy, i. e., taken by  scientific m ethods, have 
been carried out in m ost of the countries, bu t only during the  last few years, and even 
then not always in sufficient ex ten t to ensure accurate calculations. From  that 
country which takes by far the greatest part of all the landings o f plaice from the 
N orth  Sea, i. e., England, we have fortunately m arket m easurem ents for three consecu
tive years (1906, 1907, 1908) which have been so extensively and m ethodically carried 
out, as to give a very reliable picture of the E nglish landings, bo th  for the  w hole year 
and for the single m onths, and from the various areas of the N orth Sea. A s the 
E nglish plaice fishery extends over alm ost all the areas of the  N orth Sea, and is carried 
on a t all seasons of the year, it is reasonable to suppose th a t the com position o f the 
yearly  landings of plaice in E ngland may be regarded as equivalent, w ithout any 
very serious error, to th a t o f the total landings of all countries. T h e  German m arket m easure
m ents for the year 1909, likewise carried ou t according to  an excellent m ethod, confirm 
this supposition, as also certain Danish and D utch m arket m easurem ents. W e can thus 
say th a t we have a  good and reliable knowledge as to the com position of fully 8 0 %  of 
the  weight of all the  plaice landed yearly from the N orth Sea.

Most of the determ inations of w eight in connection w ith the m arket measurements, 
or failing these, the calculations as to  w eight arrived a t theoretically from the 
length o f the plaice m easured, also w arrant, as far as the sam ples in question 
can be considered as of representative value, the draw ing of conclusions, from the 
w eight of plaice landings given in the m arket statistics, as to  the average w eight of the 
individual plaice, and thus as to  the  total num ber o f fish in the landings. In this 
m anner we can for instance estim ate the total landings of plaice from th e  N orth Sea in
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the year 1908 in round num bers at a total weight of 48 million kg. and 200 million 
plaice.

The English Landings o f plaice.

Our conclusions as to the com position of these landings are founded on methodical 
calculations based upon the  m easurem ents of about 4 ,925,000 plaice, a weight of about 
1,220,000 kg. carried out during a  period of three years, from O ctober 1905 to 
O ctober 1908, at the m ost im portant English fishing ports, i. e., Grimsby, Low estoft 
and Boston. I t  is reasonable to  suppose th a t the com position of the landings a t these 
th ree ports is, w ith some slight modification, representative of the to tal o f the English 
landings during the  period named. T he weight of these total landings for the period 
!905— ïÇoS am ounted to about 87,850,000 kg. O f th is w eight the percentage measured 
was thus 1.3.

The m ethods by  which these extensive m arket m easurem ents are carried out and 
subsequently dealt with cannot be here discussed, but will be exhaustively trea ted  in 
the  General R eport itself. T he discussion of the English m arket m easurem ents and 
their results forms the  m ost im portant p a r t  o f  the General Report, and furnishes the 
principal basis for our conclusions as to  the com position of the landings of plaice from 
the N orth Sea, which sufficiently indicates the im portance and effectiveness of various 
international size-limits T h e  English m arket m easurem ents take as their starting  point 
the landings already divided according to the usual m arket-classes, and th e  measured 
samples are thus sam ples o f such market-classes. T hese sam ples can, by  proper 
selection, be made representative of the com position of the  m arket classes from which 
they are taken, and by the  m ethodical addition of different sam ples, series o f  m easure
m ents can be obtained which are representative of the  whole o f the unsorted landings 
for the  individual ports, m onths, areas, and for the whole of the  North Sea. Results 
have shown, th a t we have by this means arrived at a good and serviceable know ledge 
of the composition o f th e  English landings of plaice.

A  com plete and accurate picture of the  com position of the landings is only to  be 
obtained from the figures arranged in tabular form from cm. to cm ., and the  graphical 
representations (curves) based thereon. A  num ber o f such tables are reproduced in the 
General R eport; it will here suffice to give some of the  m ost im portant of the principal 
values of these series of figures, especially th a t o f greatest density and th e  median, 
to tal num ber and to tal w eight, average w eight of the  plaice, and a series o f so-called 
sum mation-values, taken from the  sum m ation or integral curve, which show w hat per
centage in num ber and w eight of the whole fall above or below a given length. A  com 
bination of these values will as a rule suffice to characterize the  landings.

W ith regard to the E nglish  plaice fishery, the following explanatory rem arks may 
be of service. T he E nglish  plaice fishery extends over alm ost the whole o f the N orth 
Sea, the grea test yield how ever being drawn from A reas B3, C 2 and B4. 8 0 %
of the to tal w eight of plaice landed is b rought in by steam er, and only 20 %  by 
sailing vessels. T hese sailing vessels, m ost of which are from Lowestoft, and fish in 
A reas C 3 and B 3, are chiefly beam-trawlers, bu t have how ever, no receptacle for 
storing plaice alive, and bring no live fish to  m arket. Plaice fishery is th e  chief part
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of the fishing done by  these sailing vessels from L ow estoft, if not the only  kind of 
fishing they  carry  on. In the  case of the steam ers, plaice fishing ranks as a  rule below 
o ther kinds of fishery; there  a re  however, a t some ports, especially L ondon, small 
steam ers which fish in summer from time to tim e f o r  p la ice alone, and th a t in the 
regions of the young fish grounds, viz; Areas A2, A3, B3 and  B 4 .

The composition o f the  English landings is to  a  certain ex ten t determ ined down
w ards by a  size-limit, which, though not legally enforced, is yet observed in practice, 
of 18— 20 cm. Plaice below this size are therefore rarely found in th e  landings. Plaice 
under 25 cm. long (i. e., up to  24 cm. inclusive) will in the  following be designated as 
“undersized". Plaice under 29 cm. (i. e., up to 28 cm. inclusive) will be called “sm a ll" , 
as being in num ber and weight m ore or less practically identical w ith the  m arket class 
term ed ' ‘sm all” in m ost English ports. Similarly plaice over 35 cm. long can be called 
‘ ‘large.

a. The Landings from the different Areas.
T he following T able 1 gives a com parative view of th e  average annual quantity 

and composition of the  English landings o f plaice from th e  N orth Sea, calculated for 
the period of m easurem ent 1905/08.

Tab. i .  E n g lish  M arket-M easurem ents iço g /0 8 . L and ings f r o m  the d ifferent areas.
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length of 

plaice 
measured

cm,

1905/08
Interval

of

Probable percentage o f the  total 
num ber below :
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1000

estimated
number

1000

m
od
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m
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ia
n

23
cm.

25
cm.

26
cm.

29
cm.

31
cm.

36
cm.

51
cm.

As 2 1 6 5 1 4 ,0 9 1 O . I 5 3 1 6 — 4 5 24 24 2 6 55 6 8 95 97 99 IOO 8 6 492
b 4 4 0 9 0 2 1 , 6 5 6 O .1 8 9 l 6 — 71 24 25 2 0 43 55 8 4 9 2 99 99.8 7 6 294
Bs 6 8 4 5 33 .294 O .2 0 6 I 5  —  7 I 24 2 0 2 0 39 4 8 6 8 78 94 9 9 . I 42 2 6 3
Cs 2153 9 ,408 O .2 2 9 1 7 - 6 9 2 5 26 17 37 48 6 7 77 93 99.9 31 2 8 7
B 2 3 2 8 0 12,197 O .2 6 9 I 7 — 67 2 6 28 9 2 4 3 2 55 6 6 87 99.8 27 16 4
C 2 6 0 8 2 1 6 ,6 7 1 0 .365 17 — 7 6 28 29 5 i 5 2 0 41 54 78 9 8 .4 25 11 6
C i 1 0 0 3 L 8 9 3 O.529 2 0 — 6 9 3D 32 2 6 IO 30 43 6 8 95.2 9 8 9
Bí 2 0 3 4 2 , 2 2 9 O .8 6 5 I 8  — 7O 32 41 2 5 8 15 2 0 30 85.O 3 66

D i +  2 9 1 0 9 7O O .8 1 2 2O— 7O 4 8 41 0 . 3 0 . 8 1 6 11 25 8 8 .3 4 33
E 1 6 6 2 0 4 O . 8 1 1 2 6 — 6 6 50 48 — — — — — — 6 17

Total 2 8 . 7 2 8 I 1 2 ,6 1 3 O .2 5 5 15 — 76

This table shows, th a t the quantity  and size o f the plaice taken by  English fishery 
vary  g rea tly  according to the d ifferent sub-districts or areas o f  the N o rth  Sea. The 
greater p a rt of the plaice, m ore than the half, in w eight and  num ber, o f the  whole of 
th e  landings, comes from the th ree areas, B 3, B r and C2. O f the “ undersized” plaice,
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F ig . 3. English Market-Measurements iç o j io S .  Relative quantities (in percentage of the total num ber) of 
sm all “ undersized”  plaice below  25 cm. and  of large, m ature plaice over 35 cm. in the English landings from

th e  different areas of the N o rth  Sea.
T h e  b lank  areas have not been investigated.
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i. e., those under 25 cm., which am ount in num ber to ab o u t one-th ird  of th e  total 
quantity  of all the landings, no less than 77 %  are taken from  the th ree  areas A:;, Ba 
and B4. Of the large plaice (over 35 cm. long) which m ake up abou t io  %  of the 
to tal num ber of fish in the E nglish landings, nearly th ree fourths are drawn from 
A reas B 2, C 2, C i, D and E  and only about one-fourth from  the southern  areas C a, 
Bs, B/i and A s. T his varying com position of the landings from th e  different areas is 
also entirely in agreem ent w ith the general law of d istribution o f  the plaice in the 
N orth  Sea, according to which the size and age of the plaice in a  g iven district of the 
North Sea are inversely proportional to  the density of th e ir  occurrence, and directly 
proportional to the distance of the ground from the coast, and  its dep th . Fig. 3 here 
appended gives a clear view, in chart form, of the relative quantities of undersized 
plaice (under 25 cm.) and large plaice (over 35 cm.) in the  landings from the various 
parts o f the N orth  Sea.

T he areas can be divided into three groups, according to the size of the  plaice 
and  the composition o f the landings.

1. The fo u r  areas A 3, B í , B% and, C 3 fo r m , (w ith  A  2), th e  southern, m ost la n d w a rd  
plaice zone o f  the N o rth  Sea. F rom  here are drawn the grea test quantity , in num ber 
and weight, viz., yearly  about 15 million kg. and 75 million fish, of an average weight 
of 200 gr. The value of g rea test density  o f the plaice m easured is from 24 to 25 cm. 
the  median from 24 to  26 cm. M ore than one-third  of all th e  plaice (37 to 55 % ) are 
under 25 cm. long and can thus be designated as “undersized53 plaice, m ore than tzvo- 
th irds  (67 to  95 % ) are under 29 cm. and can be called “s m a ll” plaice. T he " large"  
plaice, i. e., those over 35 cm. long, am ount to less than 8 %  (7 to  1 % ), the very
largest and oldest, i. e., over 50 cm. long, (mostly over io  years old) less than  1 % .
T his zone is thus the  district o f sm all and undersized plaice. A s shown by the scientific 
catches, g reat quantities o f plaice are caught here, which, falling below the legal or 
practically accepted size-limit of 18 cm., are throw n away, and  never reach the m arket. 
T h is  then, is the region, w here the  useless destruction of enorm ous quantities of young, 
im m ature, undersized plaice, is continually carried on.

2. The two areas B 2 a n d  C% fo rm  the medium  p la ice  zone o f  the N o rth  Sea. 
A lthough in point o f space alm ost as large as the first, this zone yields annually only 
about 9 million kg. and only 29 million fish, these being how ever, for the m ost p a rt larger 
plaice, w ith an average w eight o f about 300 gr. T he g rea test density o f the plaice
lies from 26 to 28 cm., the  median from 28 to  29 cm. O nly about one-fifth of all the
plaice are under 25 cm. long, and scarcely half under 29 cm . Large plaice, i. e. over 
35 cm. make up about io  to  2 0 % ;  very large and old, over 50 cm. about 1 to 2 % . 
T h e  useless destruction of small, unm arketable plaice is here  extrem ely restricted, and 
occurs only  in certain parts of Ba. T he question of protective measures here therefore, 
no longer applies.

3. T he areas C i, B 1, D i,  D z  a n d  E  fo r m  the extrem e northern plaice zone o f  
the N orth  Sea. In point of ex ten t about as large as the first two combined, this zone 
is represented in the landings w ith an annual yield of only 4 million kg. and 5 million 
fish; these being, how ever, large plaice w ith an average w eight of about 800 gr. T he 
num ber o f undersized plaice (under 25 cm.) here am ounts to  only o to 6 % ;  th a t of 
the  “ sm all’’ (under 29 cm.) at the  outside th ree tenths of the total. T he “ large” plaice
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make up 25 to  7 0 % ,  the very large fish 5 to 15 % . V ery small plaice under 18 cm. 
are, according to the scientific catches, practically never caught now in this zone; only 
in C i can a  few now and then appear in the traw l. T he question o f protective 
measures is no longer of any im portance for this zone.

W ithin each o f the th ree plaice zones o f the  N orth  Sea the various subdivisions, 
the  areas them selves, again show points of difference, the size of th e  plaice and the 
percentage o f the different size-classes being dependent on the depth o f the region and 
its distance from the coast.

b. The English landings for the various months from the whole
of the North Sea.

Investigation shows, th a t the size and com position o f the landings vary not 
only according to  the  areas of the  N orth  Sea, bu t also, though  in lesser degree, accor
ding to the m onths. A nd these m onthly variations are found both  within one and the 
same area, and for the N orth  Sea as a whole. T hese  variations are partly  accounted 
for by the fact, th a t the intensity of the fishery and its e x te n t  over the  different areas 
are not the sam e in all months (seasons), and partly  due to the fact th a t the distribution, 
density, and com position of the shoals on th e  ground are no t always and everyw here 
the same, bu t vary, as a result of the com plicated m ovem ents o f the plaice population 
in the N orth  Sea, according to m onth and season. T hus th e  English fishery for 
instance, finds its g rea test yield in A reas A s, B4 and  B3, in. the Southern N orth Sea, 
in early  Sum m er, during June and Ju ly : in the  northern  areas on the o ther hand, in late 
sum m er and early autum n, during A ugust and Septem ber. On the o ther hand, while in 
all o ther areas the  w inter catches, i. e., those of January  and February, are the smallest, 
and the catches made in sum m er the  largest, the reverse is the  case in Area C3. By 
far the greatest yield of plaice occurs here in January  and February, w hich is in all 
p robability  due to  the  fact th a t in this area and a  p a rt of B 3 lies one of the  principa l 
spaw ning  places, w here g rea t num bers of spaw ning fish collect in the spaw ning m onths 
of January  and February. In the com position of th e  catches we find, and this, 
m oreover, chiefly in the  southern coastal regions of the  N orth  Sea, a very rem arkable 
difference betw een the  w inter m onths (Decem ber to  February) and the spring and 
sum m er m onths, (March to  July) the percentage in w inter of large plaice, over 35 cm. 
being m uch higher. This is no doubt due to the  fact th a t the small plaice hibernate 
hidden in the  ground, and thus escape being caught by  the  trawl.

T h e  following table (Tab. 2) and the graphical representation of sam e (Fig. 4) 
giving the  size and com position of the  English landings from the whole of the  N orth 
Sea, divided according to  m onths, present a  good view of these monthly variations.

From  these it will be clearly seen, th a t the  largest landings of plaice fall in the 
spring and sum m er m onths, the sm allest in the w inter m onths: between sum m er and 
winter there  is also a slight increase in the quantities landed, viz, from Septem ber to 
Novem ber. A nd here it is of particular interest to  note, th a t  th e  percentage in weight 
of the  m arket-class «small» in the landings increases and decreases regularly w ith the 
absolute quantity  o f th e  latter, as also the percentage in num ber of the «small» plaice
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(under 29 cm. in length). In o ther words: « T he size a n d  quan tity  o f  the m onthly  
plaice landings is dependent on the quantity o f  sm a ll plaice. » T he m ost small plaice are 
however taken  during the m onths of spring  and early  sum m er, and  naturally, in the 
shallower w aters of the  southern  N orth  Sea.

Table 2. E ng lish  M arket-M easurem ents a n d  L and ings f o r  the period  ipoy/oS , 
according to months.

a. M onthly percentage of the different sizes in the to tal landings, by number.
b. M onthly percentage of the different m arket-classes in the total landings, by

weight.
c. Q uantity  of the landings, in 1000 kg. All for the  w hole N orth  Sea.

(calculated from ’’Plaice Fisheries” , Vol. I, T able V II, Vol. II, Tables VI and X LVI).

Month

a. %  of the total number below cm:
b. °l0 of the landings 

in kg. Total of the 

landings 
1000 kg.23 25 26 29 31 36 Si

large -f- 
medium 

-f- others
small

N ovem ber.......... 14 34 45 6 8 79 91 9 8 .6 6 0 4 0 9 ,° 4 9
D e c e m b e r.......... 13 35 4 6 65 7 6 9 0 9 8 .9 7 0 3 0 6 ,3 1 3
January  .............. 12 25 33 56 68 87 9 8 .6 77 23 5 ,8 0 2
P 'e b r u a r y .......... I ? 32 39 58 6 9 8 6 9»-3 76 24 4 .5 4 0
M a rc h ................. 21 4 2 51 7 2 81 9 2 99  i 77 23 4 .853
A p r il ................... 2 2 42 51 7 2 82 94 99-5 65 35 6 ,2 1 2
M a y ................... 2 2 42 52 75 «3 94 9 9 2 49 51 8 ,8 3 4
June ................... 19 39 49 7 0 81 93 9 9 .2 4 0 6 0 1 0 ,3 0 1

July ................... 14 2 9 3« 59 7 0 91 99-5 52 4 8 1 0 ,1 3 4
A u g u s t .............. I I 25 34 57 70 9 0 99-5 65 35 9 T 57
Septem ber . . . . IS 31 45 6 3 7 6 92 99  ó 6 4 36 8 ,8 9 0
O c to b e r ............ IS 37 4 8 72 82 93 99-3 6 4 36 9 ,879

Y early to tal 17 35 44 6 6 77 91

Fig. 4  represents these three sum m aries graphically.

T hese characteristic m onthly variations in th e  landings are not w ithout some im 
portance for the practical plaice question. W e are now in a position to accurately 
determine, a t any  rate, w ith regard to the  English fishery, no t only in w hat regions of 
the  N orth Sea, i. e., on w hat fishing grounds, the  greatest quantities of small and 
undersized plaice are destroyed by the  trawl, bu t also at w hat season of the year this 
takes place. T h e  fishing grounds in question lie in the  areas A2, A3,  Bd and B3, the 
season being the m onths from April to A ugust. W e can with some degree of certainty 
estim ate the  num ber o f undersized plaice (i. e., under 25 cm. long) landed from these 
fishing grounds during the  m onths named, a t 5 0 %  of the to tal quantity  of the  landings, 
and th a t o f the so-called small plaice, under 29 cm ., a t about 7 5 %  or, in respect of 
weight, about 2 9 %  and 5 2 %  respectively. A s the to tal w eight of the English plaice



landings from these areas during these m onths is estim ated a t abou t 8 million kg.
per annum , it follows th a t about 2.5 million kg. of undersized, and about 4  million
kg. o f small plaice are destroyed every  yea r; in actual num bers about 23 and 27
million fish. Even these figures do no t however represent the full ex ten t of the
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Fig. 4. E nglish  M arket-M easurem ents 1905/08.
a. ----------------------  Percentage by num ber below 23, 25, 26, 29, 31 and 36 cm. in the to tal m easurem ents

for th e  th ree years; by m onths.
b  . ----------------------Percentage by  w eight of the m arket-class “ sm all” in the total landings of the th ree

years; by  m onths.
c ................................ T ota l landings in m illion kg. ; by  m onths.

destruction o f  young undersized plaice; we have still to add those very small 
fish which are taken on the young fish grounds by the  trawls, and brought to the 
surface, bu t no t b rought to land, being throw n overboard again as valueless. As will
be further shown later on, these very  sm all plaice thus uselessly destroyed, am ount 
in num ber, during the  sum m er m onths, to  twice or four tim es the  whole of the  rest of
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the catch. W e arrive thus at the  estim ate, th a t every y ear about 140 million young 
plaice are taken by English fishing boats in the  young-fish areas during the sum m er 
m onths alone, i. e., from April to A ugust, and of these abou t 20 m illion o f the largest 
fish are b rough t to m arket, while 120 million small and very sm all fish are uselessly 
destroyed. I t  is obvious, th a t it would be o f the  grea test practical value if we could 
succeed in pu tting  a stop to such ruinous plaice fishery in th e  spring and  sum m er m onths 
by  means of an international size-limit or any o ther effectual protective measures.

In late autum n and w inter, from N ovem ber to  M arch, the plaice landings from 
the southern N orth  Sea are, (with the exception of A rea  C 3) not on ly  absolutely con
siderably sm aller, but also far poorer in small and richer in large plaice. M ost 
of all, how ever, the com parison of scientific hauls w ith m arket sam ples from the 
young-fish grounds shows, th a t only a  relatively quite sm all quantity  o f very small 
plaice are caught here in w inter by the  trawl and uselessly destroyed, scarcely one 
fourth  o f the  to tal m arket catch; which is nothing in com parison w ith  twice or four 
tim es the m arket catch in the  summer. T h e  g rea t mass of the  small and very small 
plaice are here, on account of their h ibernating in the ground, alm ost w ithout im por
tance for the  trawl fishery, and the w inter catches of the shallow er coastal areas 
resem ble therefore in their composition th e  catches of the deeper regions farther out at 
sea. T he destruction o f  undersized  plaice is therefore considerably less in w in ter , an d  
the useless destruction o f  same extrem ely small.

c. The landings of the whole year from the w hole o f the North Sea.

If we consider the whole N orth Sea, to the ex ten t to which it is fished by  E nglish 
boats, as one single district, and com bine all the  m onthly landings from this district, we 
arrive at the total landings for the whole year. K nowledge on this po in t is of particular 
value to the practical plaice question. The extensive English m arket m easurem ents for 
the period of three years from O ctober 1905/1908 give us a picture o f the com position 
of these yearly  landings which has proved, owing to th e  m ethodical checking, to  be 
very reliable. A nd it appears from this, th a t the landings of the three consecutive 
years differ neither in quantity  nor in com position. In spite  of various slight differences 
in the  ex ten t and working of the  plaice fishery in these th ree years, they  have had no 
noticeable influence on the com position o f the  landings, rather, in all probability, an 
equalisation has been the result: nor is there  any evidence o f increase or decrease of 
the various size-classes during this period.

T he graphical (Fig. 5) representation o f the landings for the year 1906/07 m ight serve 
as a clear view o f the composition of the annual landings o f plaice from first class English 
vessels in the N orth Sea during the years from O ctober 1905/08. In this figure is 
shown, along the  abscissa under each leng th  in cm. also th e  corresponding average age 
for this length-class, the figures being based upon num erous investigations w ith regard 
to  age. The brief description o f the  com position given thereunder states, for the  m ost 
p art, the mean values from the  two annual series 1906/07 and 1907/08.

T he average yearly landings b y  weight am ount to 29 million kg., by  num ber 112.5
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million plaice from 15 to 76 cm. in length  and from 37 to 4477 g . in weight. The 
average length of all plaice landed is about 29 cm., the average weight calculated 
em pirically (from weighings of partly  cleaned, partly  entire fish) 258 g., calculated 
theoretically {k =  I) 271 g. ; the form er is 0.952 of the latter.

T he interval w ith the highest num ber of specim ens (mode or D) is 25 cm. The 
p a rt of the  series below this length (ascending arm o f the curve) is subject to a  m a rk e t-  
s e l e c t i o n ;  th a t is, of the small plaice actually caught up to  a length of 24 cm. no t the 
whole catch but only a portion is landed; on the  o ther hand —  apart from chance loss 
—  all the plaice caught above 25 cm. in length are brought to  m arket. T he plaice 
only p a rtly  landed up to and including those a t 24 cm. in length, which we m ay con
veniently call ‘'undersized” plaice, have an average age of 2, 3 to  3V2 years. The 
quantities of these brought to m arket com pose about Vsrd (3 2 % ) o f the num ber and 
about V7th (1 4 % ) of the weight o f the to ta l landings. T he percentage o f undersized 
plaice discarded by  the m arket-selection increases, th e  sm aller the plaice are and in a 
very  rapid manner. T hus, the plaice below 23 cm. (up to and including 22 cm.) 
com pose only 1 4 %  by num ber, only 5 %  by weight of the landings, those below 20 
cm. (up to and including 19 cm.) only 1 %  and 0 .2 % ;  those below 18 cm. only 0.01 %  
by num ber and 0 .0 0 1 5 %  by w eight of all landings. 18 cm. is the  size-limit used 
consciously in practice, though not im posed by law, and we can see how the  first-class 
vessels keep well above it. O f the 112.5 million plaice landed only 11,250 approx i
m ately are below this size-limit. T he plaice below 29 cm. in length have been called 
here generally “ sm all” plaice; this has been done, after exam ination had shown, that 
the  quantity  of these plaice by  num ber and weight in our m easurem ent series (about 
6 3 %  and  4 0 % )  agree well w ith the corresponding quantities in the landings; though 
the  m arket-class “sm all” adm ittedly contains a num ber of plaice which are larger than
28 cm., y e t  their num ber is fairly well counterbalanced by  the num ber of plaice below
29 cm ., which are included in the  m arket-class “ m edium ” . In the same w ay, we may 
call the  plaice over 35 cm. “ large” , the  plaice between 29 and 35 cm. in leng th  thus 
form ing the group “ m edium” . T he proportions of these three groups sm all, medium 
and large are, by num ber, 63 : 27 : io ;  by weight 37 : 32 : 31 ; or, again, by num ber 
7 : 3 : i ; by weight alm ost 1 : 1 : 1 .  T he “ sm all” plaice are on an average 2 to 4 
years old, the  “ m edium ” 4 to 5 years, the “ large” 5 to 25 and m ore years. A m ong 
th e  sm all plaice alm ost all the  males, bu t very few females are m ature; am ong the 
m edium all the males and about V srd of the females, am ong the large alm ost all the 
females also.

T he length above and below which 5 0 %  o f the  num ber of all plaice in the  E n g 
lish landings lie, i. e. the  central or m edian value o f  the member series, is 27 cm. T he 
tw o lengths, betw een which half the num ber of all plaice lie, i. e. the tw o quartiles, are 
24 and 31 cm. This interval is thus the predom inant range of the  series; it contains 
plaice a t an average age o f 3V2 to  4 years; 1 0 %  o f these are undersized, 4 0 %  small 
and  1 0 %  medium plaice.

T h e  length, above and below which 5 0 %  of all the  plaice by  weight lie, i. e. the 
m edian or central value o f  the w e ig h t series, is 3 1 cm. ; the corresponding quartiles about
26.5 and 38.5 cm .; betw een these lie 5 ° %  of all plaice by  w eight; they  form the 
predom inant range of the  weight series, including abt. 1 5 %  o f small, 30 %  of medium 
and 5 %  of large. 4



—  26  —

Extrem ely  characteristic o f the com position of the landings from  the  individual 
size-classes is the m anner in which the  num ber of plaice — from th e  value of greatest 
density of the series, 25 cm. — decrease w ith size and age. T h e  decrease is very 
rapid, but no t regular, differing in pow er for the different age- and size-classes. Some 
idea of this can be obtained from the following series, which indicates the  percentage

-1010 - -

20 25 45 5030 35 55 60 65 75 cm/.70

A lter 3,o 3,5 4,o 5,o 6,0 7,o 9,o 11,0 15,0  22,o Age

Fig. 5. E nglish  Market-Measurements. U n d  Year, O ctober 1906/07. A nalysis by leng th  and w eight of all 
plaice m easured in English  ports (1 ,775 ,658). /  len g th  curve; w  w eight curve. —  P ercen tage curves.

D  M ode, C M edian, A  A rithm etic  average o f  I 
D 1 —  C i —   o f  w

in a landing of such plaice as exceed a  certain length  in cm. and have passed a certain 
average age.

T hus:
over cm. lo n g ........................... 25 —  30 — 35 —  40 — 45 —
m ore than  y e a r s .......................  3.5 —  4 —  5 — 6 — 7 —
Percent of to ta l ........................  59 —  25 —  io  —  5 —  3 —



—  27 -

over cm. lo n g .....................  50 — 55 —  60 —  65 — 70
m ore than y e a rs ................. 9  —  11 —  15 — 22 —  —

Percent of t o t a l   1 —  0.3 — 0.1 —  0.01 —  0.0005

I t is certainly a point of in terest and o f great value for a correct view of the  plaice 
question, when we learn from th is series, th a t only 25 %  o f the  plaice in the English 
landings from the whole of the N orth  sea exceed an average age o f 4  years, only 10%  
being m ore than 5 years old, i. e. the earliest age a t which the m ajority of female 
plaice reach full m aturity. O nly 5 %  are over 6 years old, only 1 %  more than  9 years. 
The oldest plaice in the  N orth Sea reach, however, an age o f m ore th an  20 years, som e
tim es even over 30.

If  we review the  information at hand w ith regard to  the  com position o f the English 
plaice landings from the  N orth  Sea, from the  point of view o f the  practical plaice 
question, we see th a t the  capture o f sm all and undersized plaice still plays a great part 
in the English fishery. A bou t one th ird  o f the  total num ber, or one seventh of the 
to tal w eight o f the landings are undersized plaice under 25 cm., while 63 %  in num ber 
and  40 °/o in w eight are small plaice under 29 cm. long. A s the  m ost prom inent sizes 
can be noted plaice o f 24 to 38 cm. ; betw een these lie alm ost o f the total number, 
o r 2/s of the total w eight of all the  landings. E xpressed in commercial term s: The 
sm a ll a n d  m edium  sized  plaice constitute the m ost im portant a n d  determ ining fa c to r  o f  
the E ng lish  plaice fish ery  in the N o rth  Sea.

Landings o f plaice in Germany.

T he German plaice fishery in the N orth  Sea ranks only th ird  o r fourth in po in t of 
ex ten t and yield. T h e  yield am ounts in w eight (see p. 15) to  only about 7 %  o f the 
whole plaice production of the  N orth Sea, as against 6 4 %  in E ngland and 1 6 %  in 
Holland,: the  yield of the  D anish fishery is about equal to th a t o f the German.

M arket m easurem ents w ith a  view to  determ ining the size and com position o f  the 
landings were instituted in G erm any as early  as 1904 and 1905, bu t w ere not carried out 
to  any great extent, or on scientific principles, until 1909. T hese G erm an m arket m easure
m ents are, as reliable indications of th e  composition of the  landings, at least as valu
able as the English m easurem ents, if not m ore so, being equal to these in relative extent, 
i. e., in the num ber of m easurem ents in proportion to the quantity o f the landings. 
W e are also, thanks to  the  equally h igh methodical value of the  English and German 
m arket m easurem ents, in a  position to  m ake useful and instructive com parisons betw een 
th e  results of both, the m ore so, as the German m easurem ents are also divided accor
ding to  m onths and areas.

T h e  German plaice fishery in the N orth  Sea extends over a m uch smaller district 
than the English, and  differs also considerably from sam e with regard to the  m ethods 
em ployed. Its field is chiefly the  so-called southern and south-eastern N orth  Sea, i. e. 
the areas A s, B 4, C 2, B 5 ,  together w ith sm all portions o f B 3 and B í. T h e  total 
yield of the G erm an plaice fishery can as an average for the  5 years 1905/09 be 
estim ated at about 3 ,400,000 kg. per annum , o f which about 2 ,485,000 kg. or 7 3 %  
are draw n from the N orth  Sea (exclusive o f Skagerak). O f these again 2,438,000 are

4 *
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taken from the southern N orth Sea as defined above, th a t  is to say, no t less than 9 8 %  
o f the whole of the landings from the N orth Sea. O nly 2 %  thus falls to  the  “ N orthern  
N orth  Sea” — as understood in German fishery term s, — w hich em braces chiefly 
A reas D, E , and F . In A reas C i, C2, B2, A2 and A 4 very little or no plaice 
fishing is done by  Germ an fishermen.

T he German fishery is carried on according to tw o essentially different methods,
i) Fishing from Sailing Trawlers, which is carried on alm ost exclusively in the coastal areas
A3 and B4, and is, m oreover, in the  m onths from March to  June d irected alm ost exclu
sively towards the capture of plaice, which are brought alive to m arket; in the rem aining 
m onths of the year also o ther bo ttom  fish are taken, bu t on the  whole, th e  principal occu
pation of these sailing traw lers is plaice fishing. 2) Fishing from  Steam Trawlers, a t all 
seasons of the year and over the  whole of the district. O nly exceptionally, however, 
and only in summer with small steam ers, is plaice fishing carried on as the principal 
object, this being as a rule a m inor interest. The annual yields of these two branches 
o f the  German fishery in the southern N orth Sea are a lm ost equally g reat; during the 
years 1905/09 about 1,144,000 kg. annual average w ere taken by th e  sailing vessels, 
and about 1,300,000 by the steam ers, representing 4 7 %  an d  5 3 %  of the  to tal w eight 
of all the plaice landed.

T he composition of these G erm an plaice landings, based  on m arket m easurem ents
from the year 1909 is, divided betw een steam ers and sailing vessels, as follows:

Table 3 . German Market-Measurements, 1909.
Composition o f the landings for the whole year from the south eastern North Sea.

Class of Vessel

T o ta l yield o f plaice 
in

A verage 

w eigh t in 
gram m es

Percentage of to ta l num ber (n) 
and of total w eight (w) 

under cm :
Range

cm.

cm. I

Mode

D.

nterval
>f

Median

C.
W eight

(kg-)
N um ber

(estimated) 23 25 26 29 31 36 51

Sailing Ship 970,000 6,932,000 I4O n 30 65 77 96 99 99-7 99.98 15— 68 2.3 24
w 21 52 66 86 96 98 99-7 23 24

Steam er 1,480,000 6,927 ,000 214 n 11 30 42 73 84 95 99.6 1 5 - 7 3 25 26
w 5 16 25 52 65 «3 97 26 28

Sailing Ship 2,450,000 13,859,000 177 n 20 47 60 85 9 1 97 99.8 1 5 — 7 3 23 2 5
and Steam er w 11 31 42 68 78 90 98.2 25 26

Table 3a. Composition o f the English annual landings from the whole o f the North Sea and Area B 4.
W hole of N orth 

Sea 29,000,000 1 12 500 000 267 n
w

14
5

32
14

41
20

63
37

75
48

90
69

98.9
93

25
30

27
31

A rea  B 4 4,090,000 21,656,000 189 n 20 43 55 84 92 99 99.8 24 25
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If we com pare these G erm an to tal landings for the whole year w ith the English figures 
corresponding, we see a t once th a t they have a much lower average w eight, and are 
much richer in small, and poorer in large plaice than the  English. T hus for instance, 
the “ undersized” plaice (under 25 cm.) am ount to  47 °/o o f the num ber, and 31 %  
o f the w eight in the G erm an landings; in the English only 32 %  and 14 °/o. T he 
“ sm all’-’ plaice (under 29 cm.) m ake up in G erm any 85 %  of the num ber and 68 %  of 
the w eight, in England only 6 3 %  and 37 °/o. T he large plaice (over 35 cm.) represent, 
on the o ther hand, only 3 %  of the  num ber, and io  %  o f th e  weight o f the German 
landings, as against io  %  and 31 %  in the English. T his rem arkable difference is very 
simply explained by the  fact, th a t the German plaice fishery carried on in those areas, 
viz. Ba, C i, B i, D and E , —  in which m ost large plaice appear, is, in contrast to that 
o f England, little or nothing, being for instance, in the areas B i, D  and E  so insigni
ficant, th a t the small num ber of plaice w hich are landed from here, and w hich are not 
included in the  above table, would scarcely affect any alteration a t all therein. O n the 
o ther hand, the g rea t relative im portance of the plaice fishing done by G erm an sailing- 
vessels, and the fact th a t this falls alm ost exclusively in the coastal areas A3 and B 4 
lowers the  average size o f the plaice in the landings considerably. But even if we com 
pare only the  German steam er landings with the English, a g rea t difference is still to 
be seen.

A  strong, though naturally  not com plete resemblance is to  be noticed betw een the 
to tal o f the  German landings from the  southern N orth Sea and the  E nglish landings 
from A rea  B 4, the  com position of which is likewise here set forth for com parison. E ng
land lands from this area m ore than  one and a half tim es the total quantity  o f the 
German landings (about 21 Vs as against 13V4 million fish). T h e  percentages in num 
bers of the  “ undersized” and “ sm all” English plaice from B 4 (43 °/o and 84 % ) are 
alm ost the same as for the  G erm an plaice from the south-eastern N orth Sea (47 %  and 
85 %)• T hus the certain num ber o f large plaice taken by  the  German fishery from
A reas C 2 and B 5 is com pensated by the  quantity  of the  small plaice taken  from
A rea A3.

Seen from this standpoint, and especially in order to  check the reliability o f the 
m ethods em ployed for determ ining th e  com position of the  landings, it is valuable to 
com pare th e  English and German steam er landings from the  sam e area B4. This is
possible, owing to  the  fact th a t extensive German m arket m easurem ents are also at
hand from th is area.

Landings from
Total Q uantity Average 

w eight in

Percentage
under

in num ber 
cm :

cm. In terval of

M ode

D
Median

C
A rea B i W eigh t in

kg.
N um ber gram m es

23 25 26 29 31 36

I .  English. 
Period 1 9 0 5 /0 8 4 ,0 9 0 ,0 0 0 2 1 ,6 5 6 ,0 0 0 18 9 20 43 55 8 4 92 99 2 4 25
2 .  German.

1 9 0 9 .  • . 3 0 0 ,0 1 3 1 ,833.635 16 3 17 42
•

56 8 4 93 98 25 25
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T he similarity betw een these English and German steam er landings is rem arkably 
strong, with the exception of the average weights, which are very  different ; this is 
however, of bu t slight im portance, as we have here to  deal w ith  em pirically determ ined 
weights, which are arrived a t in different ways and no t by  any  uniform  m ethod. A s the 
English and German steam traw lers (English sailing vessels do n o t fish in A rea  Bí) 
em ploy exactly the  sam e m ethods of fishing, and especially as th ey  observe the sam e legal 
or accepted size-limit of 18 and 20 cm. respectively and as m oreover, the  correct noting of the 
catch in this area is very reliable, we can regard this agreem ent o f the  E nglish  and German 
plaice landings from  this area in point of composition, as a  p ro o f of th e  reliability of the 
measuring m ethods em ployed, and o f the representative character of th e  m arket samples 
measured, and therefore also as a proof of the reliability of all our conclusions as to 
the composition of the  landings in general

A  further sim ilarity betw een the  results of the  E nglish  and G erm an m arket m eas
urem ents from A rea B4, and one which also proves, in th is respect, the reliability of 
the  m ethods of investigation, is the  rem arkable likeness betw een the  com position of the 
m onthly landings in bo th  countries, these having been investigated in G erm any as well 
as in England. In both  cases we find, in A rea B4, th e  heavy decrease in w inter in 
the  num ber of small, undersized plaice in the landings, and the corresponding increase 
in the num ber of large fish; then the  sudden reappearance o f the sm all plaice in M arch; 
further, a second sm aller minimum of the small plaice in A ugust, and a  second smaller 
maximum in the  autum n.

In the case of the  steam er landings from A rea  C 2, the  sim ilarity in the  com posi
tion is no t so great as in B 4. T h e  English landings here seem  to  contain m any m ore 
large plaice than the G erm an; this is, however, in all probability  sim ply due to  the fact, 
th a t the G erm an steam ers m ostly fish the south-eastern parts of th is very extensive 
area, adjacent to B4, while the English keep rather to  th e  w estern and northern  parts, 
which are probably richer in large plaice. T he difference m ig h t also in p a rt be due to 
the fact that the  English landings are here stated as for th e  th ree  years 1905/08, and 
the  German for 1909.

Of great im portance to the practical plaice question is the very considerable diffe
rence in the  com position o f the German steam er and sailing ship landings. T he sailing 
ship landings contain m uch sm aller plaice than the steam er landings; the  form er show 
no less than 65 %  in num ber and 52 %  in w eight of “ undersized” plaice, as against 
3 0 %  and i6 °/o  in th e  case of the latter, and correspondingly 9 6 %  and 8 6 %  “ small" 
plaice, as against 73 %  and 52 % . T hese great differences are easy to  understand, as 
the German plaice fishery from sailing vessels is alm ost entirely restricted to the  areas 
A s and B4, which, in com parison w ith the grounds of the  steam ers, w hich lie much 
farther out a t sea, m igh t alm ost be called shore fishery. A s sailing ships and steam ers 
land about th e  sam e annual quantity  o f plaice, the  yearly  destruction by  sailing vessels 
of young, undersized plaice is absolutely greater than  th a t o f the steam ers; for the  year 
1909 about 4 ,500,000 fish as against 2,100,000, i. e. m ore than  double: or, reckoned 
in weight, 504,000 kg. as against 237,000 kg. A s the g rea t m ajority of the  plaice 
taken  by the sailing vessels are brought to m arket alive, and  as these live plaice fetch 
a much higher m arket price, (about 50 pfg. per kg.) than the  small steam er plaice, 
which are always b rough t in dead, (about 25 pfg. per kg.), the  sailing vessels utilise
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their landings of undersized fish to much better effect than the steam ers; they  earn 
from these about 250,000 M ark annually, as against ab t. 60,000 M ark for the steam ers 
A  size-limit prohibiting the  landing, and thus the  utilisation o f sm all undersized fish 
would therefore naturally  prejudice the takings o f the sailing vessels far more than of 
the steam ers. If fixed, for instance, a t 25 cm. it would cost the sailing vessels the half 
of the ir earnings from plaice fishing, the steam ers one sixth a t the outside. T his would 
m oreover, be in the  case o f the  former a still g reater loss, since the plaice is for them  
the m ost im portan t item of their fishery, and represents, both  in w eigh t and value, the 
greatest p a rt of the ir annual yield, while in the  case of the  great m ajority o f steam ers 
this fish plays only an unim portan t part, and ranks in point of y ield  far below the 
sum of their o ther traw ling fishery.

O ur know ledge as to the  composition of the Germ an landings o f plaice from the 
N o rth  Sea, as obtained from the m arket m easurem ents for the single year 1909, leaves 
still the question open, as to  w hether this com position has remained th e  sam e for a  long 
period of years, or w hether it perhaps differed essentially in any o ther earlier year. A s 
far back as the years 1904 and 1905 m arket m easurem ents and w eighings were carried 
ou t a t G erm an ports, although these were no t nearly  so extensive, nor so m ethodically 
correct, as those o f the  year 1909. T hese m easurem ents for 1904/05 show a  larger 
average of w eight of the  plaice in the German landings than  in 1909 and thus naturally 
also a considerably different com position of the  sam e, the percentage of young, under
sized plaice in 1909 being higher than th a t of 1904/05. If  these investigations are 
entirely reliable —  which is no t ye t quite certain, — it is still open to doubt w hether 
such differences in the com position of the  plaice landings are m erely th e  result o f vari
ations in th e  localisation of the  fishery — which m igh t for instance one year be carried 
on nearer the  coast, and  in another a t greater distance therefrom , etc. — or w hether it 
is really a  question of actual alteration in the stock  of fish, so that, for instance the 
year 1909 shows depreciation of the fish stock, as against 1904/05, resulting from a 
relative increase in the num ber of sm aller plaice and diminution of the proportion of 
larger fish.

Landings o f plaice in Holland.
T he D utch plaice landings from the N orth  Sea are of som e im portance; am ounting 

to  about 7.5 million kg. annually, i. e. about one-fourth of the English landings, and 
m ore than th a t p roportion  o f the landings o f o ther countries bordering on the N orth 
Sea. T he value of these D utch landings can be estim ated at about 720,000 Gulden, 
and am ounts to about 20 or 25 %  of the  to ta l value of the  D utch trawl fishery in the 
N orth Sea.

T he D utch plaice fishery is, like the Germ an, divided between steam ers using the 
o tte r traw l, and sailing vessels, which fish w ith the  beam  traw l. T he steam ers fish for 
the m ost p a rt farther ou t a t  sea, in A reas A2, B3, B4, B í and C3, chiefly however 
in A reas B 3 and B í (D ogger Bank). T he p o rt used by  m ost of th e  steam ers is 
Ymuiden. T h e  sailing ships are divided into two classes; large vessels, similar to  the 
English sm acks, sailing chiefly from Scheveningen and K atw ijk an Zee, and working the 
grounds th a t lie farther out at sea, and a num ber of sm all shore fishing vessels, which



—  32 —

w ork nearer land, the ir principal port being- H elder: these last are alw ays provided with 
a receptacle (Biinn) for storage of live fish. T he larger sailing vessels fish in the areas 
A2 and B 3, the small ships probably only in A s. I t  is im possible to determ ine exactly 
the  relative value of the yields of steam ers and sailing sh ips; at a  rou g h  estim ate, the 
steam ers take in all probability  at least 75 %  of all the  landings, leaving only 25 %  
to  the  sailing vessels.

Holland has up to the presen t no size-limit, legal o r accepted. Thus a consider
ably larger num ber o f young undersized plaice are landed in this coun try  and utilised 
for hum an consum ption than  elsewhere, especially by  the  small sailing vessels, which 
w ork chiefly in the area A s. In the  D utch m arket, plaice are at p resen t divided into
four m arket-classes: “ large” , “ m edium ’’, “ small I ” and  “ small I I” the  approxim ate
average w eights of the plaice being 1260, 690, 290, and  120 gram m es. T he last-named 
smallest m arket-class “ small II” which average about 8 fish to the kilogram m e, and 
m easure »from 11 to 37 cm ., m ost of them  betw een 20 and 26 cm ., form the great
m ajority of all the  D utch plaice landings from the  N orth  Sea, and  am ount to about
75 °/o  to  8 0 %  of the catch of the steam ers and larger sailing ships, and more than 
90 °/o of th a t o f the  shore fishing vessels.

T he D utch m arket m easurem ents being less m ethodically and relatively less extensively 
carried out than the  English and German, it is im possible to  give any thoroughly  reliable 
picture of the com position o f the D utch landings o f plaice from cm. to  cm. either as 
regards the whole o f th a t p a rt o f the N orth  Sea w orked b y  D utch fishermen, or for the 
separate areas. W e can how ever, w ith some degree of reliability, calculate the  com po
sition of the  landings at the principal port, Ymuiden, w hich takes the  catches o f nearly all 
the steam ers and a  part o f th a t o f the  large sailing vessels, as shown for the  year 1906.

Table 4. Calculated composition o f  the landings o f  plaice fr o m  the N o r th  Sea a t the
P ort o f  Ym uiden , in iço ô .

Landings

T ota l of L andings Average 
w eight in 
grammes

Percentage o f to tal num ber («) and  of 
to ta l w eight (w ) u n d er cm:

Range
cm. Interval of

W eight in 
kg-

Estim ated
num ber 23 25 26 29 31 36 51

cm. Mode
D

Median
c

1906
A t Port of 

Ymuiden, 
from 

Steam ers 5.733.74O
■
40,764,500 146 n. 43 66 75 92 97 99.1 99-97 I I — 71 22 23

and
Sailing
vessels

w . 27 49 59 82 90 96 99-7 24 25

If the  landings of the sm all sailing vessels fishing near the coast w ere added to 
this calculation, and the com position o f the to ta l of the  D utch landings thus approxi-
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m ately arrived at, then the  relative quantities o f  small undersized plaice would certainly 
be som ew hat higher than that shown in the above table. T he average weight would 
also show  a decrease, and probably  sink to 140 gr. or even lower. I f  we take, for 
instance, 140 gr. as the average w eight o f all plaice landed at D utch ports in 1906 
from th e  N orth Sea, then  the num ber o f fish w hich should correspond to a total 
w eight o f  about 7.5 million kg. would be about 53.6 million. In E ng land , during the 
period from O ctober 1905/08 about 31.7 million kg. of plaice were landed, w ith an 
average w eight of 264 g r., equal to 116.3 million fish. T he D utch landings thus 
am ounted in w eight to about 24 %  of the  English, bu t 46 %  of th e  num ber. The 
G erm an plaice landings for the year 1909 am ounted to 2.45 million kg ., or 13.86 
million fish w ith an average weight of 177 gr. w hich is equal to  33 %  o f the weight, 
and 26 %  o f the num ber, of the D utch landings.

T he D utch m arket m easurem ents do no t perm it o f any  calculation as to possible 
m onthly variations in the  com position o f the landings; it is however, very  probable 
th a t such variations exist, being no doubt sim ilar to those found in th e  English and 
G erm an landings. This is alm ost exactly correct as far as concerns the  absolute quantity  
of the landings in kilogram m es. W ith  the D utch, as in the case of the E nglish and G er
man landings from the southern  parts of the  N orth  Sea, the maximum falls in Spring, 
especially in May, the  minimum in W inter (January and February) w ith a  sm aller slight 
minimum in July and A ugust.

If  we subtract from the D utch landings those undersized plaice which in Germ any 
m ay not be, and are no t b rough t to  land on account of the legal size-limit o f 18 cm.
i. e. the  g reater p a rt of the plaice below this size, and a corresponding quantity  of 
larger fish o f 20 cm. and  more, they  will then  appear very similar to  the  German. 
There is then, scarcely any difference between the Dutch and the German plaice fishery as 
regards the fish caught, but only as regards fish brought to land. This should in particular 
also apply  to  the plaice fishery of the sailing vessels of bo th  countries, the  D utch w or
king A reas A  2 and B 3, while the German ships fish in A3 and B4. T he stock of 
plaice in th e  w estern district of A 2 / B 3  is obviously sim ilar to th a t of the m ore easterly 
A 3 / B 4  especially as regards the  occurence of young undersized plaice, and this to such 
a degree th a t the two districts may in this respect be classed as equal.

F rom  the  statistics a t hand, and the m arket m easurem ents which have been carried 
out, it is im possible to determ ine w hether any essential difference has taken place b e t
ween the  different years o f a period for instance such as the years from 1903 to  1907 
in the com position o f the  D utch landings of plaice from the N orth  Sea: this is however, 
scarcely probable. T he lack of such essential difference w ould prove th a t the relation 
of the yield of the steam er fishing to th a t o f th e  sailing vessels, as well as the extent, 
in area w orked, of bo th  classes o f fishing have rem ained unaltered.

Landings o f plaice in Belgium.
T he Belgian plaice fishery in the  North Sea is sim ilar, as regards its m anner of w orking 

and territo rial ex ten t, to th a t of Holland, the  steam ers how ever, using the otter-traw l, fish 
farther n o rth  and w est than  do the D utch; a lm ost all over the  N orth Sea. T he large 
and small sailing vessels w ork alm ost the sam e grounds as in Holland, especially the  areas

S
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A 2 and B 3- In point of ex ten t and yield the Belgian plaice fishery is the sm allest in 
the  region of the N orth Sea, and furnishes annually only a little over 2 %  of its whole 
plaice production, am ounting in 1907 to about 1,100,000 kg. A lm ost the  whole of this 
quantity  of plaice is landed at Ostend , and the  m arket statistics from this po rt are thus 
representative of the whole of the  Belgian N orth  Sea fishery. T hese m arket statistics 
from O stend have been since 1904 m ore thoroughly  and m ethodically carried out. The 
to ta l quantity  of plaice landed in Ostend from the N orth Sea for the period  of five years 
from 1904/08 am ounted to 7 ,027,344 kg. of which 2,964,271 kg. w ere taken  by s tea 
m ers and 4,063,073 kg. by sailing vessels. This gives, as the  average o f the  five years, 
1,405,469 kg., or 592,854 kg. by  steam er and 812,615 kg. by sailing ship. T he to tal 
value of these landings of plaice for the five years 1904/08 is calculated as 1,276,952 
F es. for the  sailing vessels and 666,834 Fes. for the  steam ers, or 1,943,786 Fes. in all, 
the  average annual value being 255,390 Fes. and 133,367 Fes. or 388,757 Fes. in all. 
T hus the  yield of the sailing ships in Belgium  is, in contrast to H olland, g reater than
th a t  o f the steam ers. This has, however, no t always been the case, as the  steam ers
had, until 1906, a higher yield than the sailing vessels. In  1906 how ever, the posi
tions were suddenly reversed. T he real cause of th is alteration was the fact th a t the
fishing steam ers in 1906 began to  forsake the  coastal grounds of the  southern N orth
Sea, and transferred their field o f operations to its m ore northerly  w aters. The abso
lute and relative quantities of small plaice landed by the  steam ers w ere thereby con
siderably  reduced, and the absolute quantity  of the ir landings also decreased, while the 
average w eight p er fish rose (from abt. 270 gr. in 1904 to  325 gr. in 1908). The 
sailing ships th a t worked the coastal grounds had  now m ore w eight in the m arket, 
w ith their g rea t catches of sm all plaice, and a t the sam e tim e the relative quantity  of
the  m arket-class “ sm all” in their landings continually increased.

T he very small num ber of m ethodical m arket m easurem ents in Belgium do not 
unfortunately perm it of any exact calculations as to the com position of the  landings at 
O stend from cm. to cm. The only w ay in w hich we can arrive at any  com putation of 
the  to tal w eight and to tal num ber of plaice in the  landings is by means of determ ination
o f the average w eight and average contents (in num ber) o f a basket — which is the
usual m arket m easure in Ostend —  as to the various m arket classes. N or can such 
calculations m ake any claim to accuracy except as referring to the to ta l o f the  landings 
for the w hole year from the w hole of the N orth  Sea.

A  legal size-limit of 18 cm. exists in Belgium ; the com position of th e  landings is 
thus influenced by  this limit.

T he m arket class ‘‘•small” is here a very  uncertain and variable size and includes, a t any
rate, in the steam er landings, la rger plaice than  in those o f  the sailing ships. On the
steam ers this class is probably about the  sam e as th a t which in England is called 
“ sm all” and its ex ten t is practically covered by th e  num ber and w eight of our “ sm all” 
plaice, i. e., those measuring under 29 cm .; probably , how ever it is som ew hat larger. In 
th e  landings of the sailing ships a t O stend the  class called “ small” corresponds nearly 
to  w hat we call “ undersized” plaice, i. e., those under 25 cm. long.

If  we now com pare, as far as this can be done from the few values at hand, the
Belgian landings of plaice w ith those of o ther countries, we find th a t the to tal quantity  
of the  landings for the years 1904/08 both from steam ers and sailing ships, are probably
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Table 5. Estimated weights and numbers o f the 
landings o f plaice at Ostend for the years 1904, 1906, 1908 

and in total fo r  the 5 years 1904 to 1908.

Year V e s se l
W eight in 

kg.

Percentage
of

market-
class

“ sm all”

N u m b e r

Percentage
of

m arket
class

“ sm all”

A verage
w eight

per
fish

Year

1904 Steam 1,045,700 68 3,923,260 79 267 1904
Sail 7 54,333 32 4 ,449.585 5 0 170

Total 1 >800,533 53 8 ,372,845 64 2 1 5

1906 Steam 385,799 48 T 3 M ,774 61 293 1906
Sail 680,795 35 4,010,882 55 170

Total 1,066,594 40 5,325,656 57 200

1908 Steam 242,278 39 752,545 54 322 1908
Sail 898,930 53 6,283,049 70 M 3

T otal 1,141,208 50 7,035,594 68 162

1904 Steam 2,964,271 53 10,364,047 67 286 1904
/ /

1908 Sail 4,063,073 45 25 394,598 59 160 1908

T  otal 7,027,344 46 35,758,645 62 197

similar in point o f com position to the English landings from A rea B 3, the  steam er 
landings alone being sim ilar to the English catches from B 2, and the landings from 
sailing ships alone like those from A3.  This was to  be expected. If  we com pare
the  Belgian landings for 1908 w ith the Germ an for 1909, we find a g rea t similarity
between the sailing ship landings o f the two countries, while the  Belgian steam er lan
dings contain considerably larger plaice than th e  German. A ny  com parison between 
Belgium and H olland is rendered very difficult owing to the  non-existence o f a size- 
limit in the la tter country, and also on account of the insufficient m arket m easurem ents 
on both sides. W e m ay how ever, w ith more or less certainty presum e th a t the com 
position o f the  D utch and  Belgian landings from sailing ships, fishing exclusively in the 
southern coastal regions, is, m aking allowance for the  quite small plaice, which are
unm arketable in Belgium, the  sam e, and very similar to th a t of the G erm an sailing
ships. It is characteristic of these landings from sailing vessels, th a t even w ith a size-limit 
o f 18 cm. we yet find 50 %  and m ore of the plaice landed measuring under 25 cm.

From  this point o f view it should be noted th a t the results of the catch  statistics
5*
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and  the m arket m easurem ents give no reason to  suppose th a t  either relatively or abso
lutely m ore young undersized plaice are destroyed in the  eastern, G erm an parts o f the 
southern N orth Sea, i. e., A reas A3 and B4, than in the  w estern p a rts  off the coasts
of Belgium and the N etherlands, in A reas A2 and B 3.

Landings o f Plaice in Denmark.
T he D anish plaice fishery, the average to tal yield o f  which am ounts to  about io  

million kilogram m es, has its principal fishing grounds, no t in the N orth  Sea, bu t in the 
Skagerrak, K attegat, Belt Sea and the Baltic, which alone yield abou t 6.5 million kg., 
leaving only about 3.5 million kg. to the true N orth Sea, w hich is approxim ately the 
am ount o f the G erm an plaice fishery in the N orth  Sea.

T he chief p o rt for the  Danish plaice fishery in the  N orth  Sea is Esbjerg, on the 
w est coast o f Jutland. T h e  fishing vessels sailing from th is p o rt are, w ith  the exception 
of some very few steam ers and a num ber of small shore fishing vessels, chiefly decked cutters, 
which w ork the  areas A3,  B 4, A4,  Bs and C 2, fishing all the y ear round with the 
exception of January  and  February , m ostly in early sum m er and autum n. These cutters 
are fitted for storage of live fish, and bring their catches to  m arket alive. They 
invariably use the “ Snurrevaad” , which has been generally  adopted on the  w est coast 
of Ju tland since 1892. A lthough the  fact th a t the D anish plaice fishery differs essentially 
from th a t o f o ther lands is in p a rt due to the  character of the nets used, this is still 
m ore owing to  the fact th a t a legal size-limit of 25.6 cm. for plaice has existed for a 
num ber of years, and is strictly  enforced. T he com position o f the landings is naturally 
considerably influenced by th is, as regards its lower limits, and is thus very  different 
from th a t of the  landings in England, G erm any, Belgium, and especially in Holland. 
A nd  finally, the  plaice landed in D enm ark are sorted  in quite a different w ay to  that 
o f m ost o f the o ther countries. T h e  live plaice landed are reckoned by the  score, and 
the  total weight o f the  landing is calculated only from the  w eight of each score. Diffe
ren t sorts are m ostly classed only according to the  w eight per score.

Extensive m arket m easurem ents of live plaice landed in Esbjerg from the North 
Sea have been carried out for the years 1904, 1905 and 1906. D uring these three 
years 23,902 fish caught w ith the  “ Snurrevaad” and  of 22 to 45 cm. in length, were 
measured. In sp ite  o f the  relatively very small num ber of these m easurem ents — 
am ounting annually to  only 0.03 or 0.08 °/o of the  to tal catch  — they  are nevertheless in 
all probability to  be regarded as having good represen tative value. O n the basis of 
these m easurem ents we ge t the  following probable com position of the  to ta l landings in 
E sbjerg for the th ree  years 1904/06.

T he picture given by  this composition of the Danish landings of plaice is totally 
different from th a t of the landings in o ther countries. No immediate com parison with 
these is here possible; th ey  can only be com pared as far as concerns those portions of 
the  different landings which lie above the value of g rea test density, and are thus un
affected by  the  selection owing to size-limit, etc. T his value of greatest density , or 
boundary  value betw een curves of selection and the  curves o f the true catch is repre
sented in the D anish landings by the  length of 26 cm. W e see from such com parison, 
th a t the Danish landings from the N orth  Sea are very sim ilar to the Germ an, (steam ers
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Table 6. Composition o f the landings o f  plaice by cutters from the North Sea at the port 
o f Esbjerg for the three years 1904 to 1906.

Y ear

T ota l o f landings Average 
w eight in 
grammes

Percentage o f total num ber (n) 
and of total w eight (w) under cm :

Range
Cm In terval of

W eight in 
kg-

Estim ated
num ber 23 25 26 29 31 36 51

in cm. Mode
D.

Median
C.

1904 
— 1906 9 .598,798 41,916,149 229

n.
w.

0.5
0.002

3-5
2.4

16
9

70
59

88
81

99
98

100
100

2 2 - 4 5 26
27

27
28

T he principal values of the total-series for num ber (n) and w eight (n>) are as follows:

D. Q. M. Q.___________ D.___________ V^_
cm. n  25.53 26.47 27-70 28.47 3I-38 32.64
cm. w  25.89 26.86 28.35 30.30 32.43 33.88

and sailing ships combined) bo th  as regards the average w eight o f the plaice, and the 
com position according to  the various size-classes. T here  is this slight difference how 
ever, th a t the Danish plaice are som ew hat sm aller, and th a t the  very large fish of over 
45 cm. are entirely wanting. T he la tte r is how ever probably only apparent, inasmuch 
as these large plaice, though not found in the sam ples m easured, may still have been 
presen t in the actual landings in certain quantities: it m ay also partly  be due to  the 
fact th a t the w inter catches, of January  and February , w hich in G erm any contain espe
cially large plaice, do not occur a t all in D enm ark. Hence we arrive at the further 
conclusion, th a t the G erm an and Danish plaice landings from the N orth  Sea are, as 
regards th e  original catch taken out a t sea, o f the same composition, and only differ as 
a result of the selection exercised by the different size-limits. This original similarity 
is also to be expected, since the G erm an and D anish fishery is carried ou t in the same 
regions o f th e  N orth Sea, i. e., its south-eastern parts.

T h e  Danish plaice landings from the N orth  Sea thus render it possible to  approx i
m ately determ ine w hat alteration w ould take place in the G erm an landings from the 
south eastern N orth Sea if the  legal size-limit in G erm any were raised from 18 cm. to 
2 5 .6  cm. T his calculation shows th a t in such case, about 5 0  %  of the  num ber, and 
40 °/0 o f the weight of the plaice in the  G erm an landings could not be landed. A nd 
the  average weight of the plaice w ould increase from 160 gr. in the landings w ith a 
size-limit o f 18 cm. to  2 3 3  gr. w ith the  h igher size-limit, or, roughly, from 4 kg. per 
score to 5 kg. per score. T his increase in the  size and w eight would in Denm ark, ac
cording to  JO H A N SEN  effect an increase in price o f from about 35 pfg. per kilo to  46 
pfg. P art o f the loss in num ber and w eight would thus be com pensated by  the incre
ased m arket value: while the weight decreased from 100 to 60, the value of the catch 
w ould fall only from 100 to 80.

T h e  Danish plaice landed from the  south eastern N orth  Sea are certainly a far 
b etter and m ore regular article of consum ption than  the corresponding G erm an landings. 
T h e  average weight o f the  fish is nearly  h a lf a pound (233 gr.) as against 160 gr. in
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G erm any, and the average length 28 cm. H alf the total num ber of plaice lie between 
the lengths of abt. 26 and 28 cm. and half the  w eight between 27 and  30 cm ., w hereas 
the  corresponding figures for the G erm an landings are ab t. 22 to 27 cm. and 24 to 
30 cm.

T he Danish plaice landings from th e  Skagerrak, w hich are m ostly  brought in to 
Frederikshavn, and are likewise subject to the size limit of 25.6, are , on an average, 
com posed of larger plaice than those  from the N orth Sea. T he size-limits are, accor
ding to the m easurements for th e  years 1904/07, 24 to 70 with an average length of 
33 to  34 cm. and an average w eight of abt. 380 gr. The maxim um , o r  value of greatest 
density  o f the m easurem ent series, is at 32 cm ., the  median a t 33 cm . Plaice under 29 
cm ., the so-called small plaice, here am ount to  only io  %  in num ber of the total, as 
against 70 %  in the N orth Sea landings.

T he Danish plaice landed from the  N orthern  and Middle K attega t a re  also larger than 
those  from the N orth Sea, bu t considerably sm aller than those from the  Skagerrak. 
T hey  m easure from 23 to over 60 cm., w ith an average length of 29 to 31 cm ., and 
an average w eight of 280 gr. In th e  landings from the northern K a tteg a t about 42 %  
are “ sm all” plaice under 29 cm. long. T h e  average quantity o f the landings from the 
Skagerrak and the N orthern and Middle K atteg a t (in Frederikshavn) am ounts to  about
3.5 million kg. i. e., as much as th e  landings from the N orth  Sea in Esbjerg.

Landings o f plaice in Scotland.
T he quantity  of plaice taken  by  Scotland from the N orth Sea ranks, in point of 

w eight, below th a t of all o ther states bordering on th a t w ater, w ith the  sole exception 
o f Belgium : it am ounted in 1908 to  only about 1,825,000 kg. or about one-seventeenth 
of the English landings, and only a quarter o f the Dutch, or half the  G erm an yield. 
T he value of the plaice landed in Scotland is however relatively very consider
able, exceeding th a t of G erm any and D enm ark, approaching th a t o f Holland, and 
am ounting to one-eleventh of the value of the  Flnglish landings. T h is  is due to  the 
fact th a t the Scottish plaice fishery in the  N orth  Sea is carried on alm ost exclusively in 
its northern  w aters, and thus yields fish o f a  g rea ter average weight, the m arket 
value o f which is considerably h igher per kilogram m e than th a t of th e  sm all plaice 
landed from the southern N orth  Sea. T he g rea t m ajority o f plaice landed in Scotland 
are taken by the  trawl, a smaller quantity  being caught by  m eans of lines. The trawlers 
are for the  m ost part steam ers, bu t include a sm aller num ber of sailing vessels.

T he chief p o rt for the  plaice landings from  the N orth Sea is Aberdeen, w hich takes 
abou t 50 %  of the total quantity. T he Scottish plaice fishing grounds in the N orth  Sea 
ex tend  from Lat. 61 0 N. southw ard to  the D ogger Bank, and eastward to  Long. 8 0 E. 
T he catch  statistics for A berdeen divide the grounds as follows: Northern Grounds, north  
o f Lat. 5 9 0 N. which include the g rea ter part of A reas F  and G, and p a rt of D3 accor
ding to the  international division of the N orth  Sea; the  East Coast Grounds, d irectly  off 
the coast of Scotland from the O rkneys to the  F irth  of F o rth , chiefly A reas C i, D i  
and  parts of E , the Middle Grounds, being the  g rea ter p a rt of A reas D2, E  and parts 
of F , and finally the Southern Grounds, or A reas C2, B5, and parts of B 1 and B 4. O f these
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the N orthern Grounds furnish about 54 % , the  E ast Coast Grounds 28 % , the  Middle 
Grounds 11 %  and the Southern  Grounds 7 %  of the total w eight o f the  plaice landed 
in Aberdeen.

Since the  year 1907 a  great num ber of weighings and m easurem ents o f plaice have 
been carried out in Aberdeen. A s how ever only a small p a rt of the  results of these 
m easurem ents have yet been published, w e are unable to gather any satisfactory know 
ledge as to  the com position of the  Scottish plaice landings. W e can however give an 
estim ate of the approxim ate w eight and num ber of plaice annually landed a t A berdeen 
for the four regions referred to  and for the  whole district.

Table 7 . Estimated weights and numbers o f plaice landed in Aberdeen from  the North Sea. 
(Average o f the three years 1905 to 1907).

D istrict
L andings arranged in 

m arket classes
Total

landing

Average
weight

in
kilos

Percentage of 
m arket classes

Per
centage 
of the 
district 
to the 
wholelarge medium small large medium small

I. N orthern 
Grounds

i<g.
no.

9 0 ,2 6 7  

3 7 ,0 1 1

2 9 8 ,0 8 3
354,861

2 f , 5 I 7 
7 2 ,1 0 9

4 1 2 ,8 6 7
4 6 4 ,5 8 1 0 .8 8 8

2 2
8

72
76

6
16

75
72

II. E ast Coast 
Grounds

k g -
no.

15,383
8 ,2 2 6

1 7 1 ,7 6 7
2 7 2 ,6 3 0

2 4 ,0 1 7
7 0 ,6 3 8

2 1 1 ,1 6 7  
35 h 494

0 .6 0 1 7
2

8 l
78

12
20

13
16

III. Middle 
Grounds

kg-
no.

8 ,8 3 3
3,997

74,450
8 6 ,5 7 0

1,633
3,983

8 4 ,9 1 6
94,550 0 .8 9 8

IO
4

88
92

2
4

7
7

IV . Southern 
Grounds

kg-
no.

6 ,3 0 0

2,739
39,983
5 4 ,1 6 6

4 h 33
l6 ,0 5 2

50,417
72,957

0 .6 9 1 13
4

79
74

8
2 2

5
5

N orth  Sea kg-
no.

1 2 0 ,7 8 3
52,573

584,283
7 6 8 ,2 2 7

54,300
1 6 2 ,7 8 2

759,366
9 8 3 ,5 8 2 0 .7 7 2

16

5
77
78

7
17

A verage 
weight 

of m arket 
classes

0 .2 2 9 7 O .7 6 0 O .3 3 4

From  this we see, firstly, th a t the  m arket classification in A berdeen is quite 
different to th a t em ployed a t the  English fishing ports: the  average w eight and average 
length  of the  plaice are considerably h igher for all th ree m arket classes — large, 
m edium and small — in A berdeen than  in England. T he ‘‘sm all’"’ class in A berdeen 
for instance, corresponds m ore or less exactly  to  the Grim sby “ medium” . Such small
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fish as those which constitute the  Grim sby “ sm all” plaice a re  rarely seen in A berdeen; 
only occasionally, as in the autum n from 1905 to 1909 do som e sm all steam  traw lers 
fish dense shoals of small plaice in their th ird  and fourth years quite near the E ast 
C oast; fish which could be classed as “ young fish” or undersized plaice. T hese small 
plaice are then designated “ ex tra  sm all” . In  the second place we see, th a t the  average 
w eight o f the plaice in all four o f the regions as here defined, is very  high, equalled 
only in the English landings by th a t o f the areas C i, B i, D  and E. T he E ast 
C oast Grounds have the  low est average weight: 600 gr. p e r  fish, which corresponds 
fairly exactly w ith the average w eight obtained by the E nglish m easurem ents for A rea 
C i — the area which practically corresponds to  the region o f th e  E a s t Coast Grounds. 
On the Southern, or ra th er South E astern  Grounds, the average is higher, about 700 
gr. and lies approxim ately equidistant betw een the  average w eights o f  the English lan
dings from C i (abt. 530 gr.) and from B i, D and E  (abt. 830 gr.). T hese Southern 
Grounds include chiefly the  northern  parts of the areas C2 and B í, w ith small parts of 
B5 and B4. A nd correspondingly, the  size of the plaice from these w aters is consider
ably lower than th a t of the  fish from the D ogger Bank. T h e  Middle and N orthern 
Grounds have the highest average w eight of nearly 900 gr. These grounds include the  
areas D2, Da, E, F  and G ; the  English plaice from these areas are  however smaller 
on an average, probably owing to  th e  fact th a t the  Scottish catches are generally taken, 
in more northerly  w aters than  the English hauls.

A lthough it is no t ye t possible to  satisfactorily apportion  the  Scottish landings 
from the N orth Sea to the various international areas, we can yet s ta te  w ith certainty 
th a t the  composition of these is similar to th a t of the  English landings from th e  northern 
N orth  Sea w ith the particular modification however th a t the Scottish plaice are som ew hat 
larger still than  the  English.

Thirdly, we see from  the table, th a t the  com position of th e  Scottish landings ot 
plaice is mainly determ ined by th e  A berdeen m arket-class “ m edium ” . T h is class includes 
plaice of from 23 to 70 cm. in length , having an average w eight of abt. 760 gr. and 
am ounts, in these four regions alone, to  about 72 %  to 88 %  of the weight, and 74 %  
to 92 %  of the  num ber. T his determ ining influence of th e  “ m edium” class is further 
show n by the  fact th a t th e  average w eight of the to ta l landings of plaice from the
N orth  Sea in A berdeen is alm ost the sam e (abt. 770 gr.) as th a t of the  “ m edium ”
class, (760 gr.). A ccording to  the  A berdeen m arket m easurem ents, the  median
of the  “ m edium ” class is a t about 41 cm., and. as the to ta l landings from th e  N orth
Sea show  abt. 78 %  medium, 5 %  large and 17 %  small, i. e. m ore small than large,
the  median of the  to tal landings m ust be reckoned a t som ething under 41 cm., probably
about 38 cm. Such a  m edian we find in the  English landings approxim ately from the
areas B í and D. T his perm its us perhaps to suppose, th a t th e  to ta l landings from the
N orth  Sea in A berdeen are  sim ilar in com position to  those  o f  the areas B í and D. 
T hus the num ber of “ undersized” plaice, under 25 cm. would not exceed 5 %  a t the  
outside, probably no t m ore than 1 %  or 2 %  and th a t of th e  “ sm all” plaice, under 
29 cm. probably only 4 %  or 6 %  o f the  to tal quantity.

It is thus clear, th a t th e  question o f the destruction of young undersized plaice and 
protective measures to p revent sam e are is of no im portance as regards the  Scottish 
fishery when com pared w ith the fishery in the  southern N orth  Sea.
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Table 8. Size and composition o f the annual landings o f plaice in all countries
from  the North Sea.

Country
Q uantity  of plaice 

landed
Average
weight

in
grammes

O f w hich under 2 5  cm. long
P ercent absolute

kg . num ber kg. no. kg. num ber

E n g lan d ..................... 2 9 ,0 0 0 ,0 0 0 I 12 , 500,000 259 M 32 4 ,0 6 0 ,0 0 0 3 6 ,0 0 0 ,0 0 0
G e rm a n y ................... 2 ,4 8 0 ,0 0 0 1 4 ,0 0 0 ,0 0 0 I 77 31 47 7 6 8 ,8 0 0 6 ,5 8 0 ,0 0 0
H o lla n d ..................... 7 ,5 0 0 ,0 0 0 5 3 ,6 0 0 ,0 0 0 I4O 49 6 6 3 ,6 7 5 ,0 0 0 35 , 376,000
B elg ium ..................... 1 ,4 0 0 ,0 0 0 7 ,1 5 0 ,0 0 0 1 9 6 2 1 39 2 9 4 ,0 0 9 2 ,7 8 8 ,0 0 0
D e n m a rk ................... 3 ,2 0 0 ,0 0 0 13 ,967,000 2 2 9 2 .4 3-5 7 6 ,7 0 0 4 8 8 ,7 0 0
S c o t la n d ................... 1 ,8 0 0 ,0 0 0 2 ,3 3 1 ,0 0 0 772 0 .6 3 5,400 6 9 ,9 0 0

4 5 ,3 8 0 ,0 0 0 2 0 3 ,5 4 8 ,0 0 0 2 2 3 2 0 4 0 8 ,8 7 9 ,9 0 0 8 1 ,3 0 2 ,6 0 0

T his table, w hich will, I trust, express w ithout serious error the  actual conditions, 
shows the  presen t total annual landings from the N orth  Sea a t roughly 203 million
plaice, which, w ith  an average w eight per fish of 223 gr., gives a to tal w eight of about
45 million kilogram m es. A bou t 4 0 %  of this num ber, and 20 %  of the  w eight, are
plaice under 25 cm. long, and less than 166 gr. —  or 1/e th o f a  kilo —  in single weight.
T h e  quantity  of so called “ large” plaice, of over 35 cm. long, can be estim ated roughly 
a t 6 %  of the  to tal num ber and 20 °/o of the  total weight. T he medium sized plaice 
of from 25 to  35 cm. will thus m ake up 54 %  o f the  num ber and 60 °/o of the weight. 
T he average age of a N orth  Sea plaice of 25 cm. long can be estim ated a t 31/2 years ; 
that of a plaice of 35 cm. a t 5 years. From  this it follows th a t only 6 °/o of all the 
North Sea plaice landed have reached an average age of over 5 years; 54 °/o are be
tween 3V2 and  5 years old, und 40 °/o under 3V2 years old.

2. S ize and com position o f the catches actually made by the fishing 
v esse ls , but not brought to land complete.

T he analyses o f the  actual catches of the traw ling vessels —  steam ers and sailing
ships —  clearly show th a t the  composition of the catch sam ples from m ost N orth Sea
waters is different from th a t of the  m arket samples. T he catch-sam pies, or actual catches, 
contain as a rule a certain num ber of small plaice, which, on account of their small 
m arket value, or owing to  the  existence of a size-limit, are picked out by th e  fishermen 
and throw n overboard again. T h e  relative quantity  of these rejected fish in proportion 
to the m arket catch actually landed, varies greatly , according to the situation of the 
ground, and the tim e of year. I t  is naturally grea test w here the  most small plaice of
little value are found, i. e ., in the  southern areas of the  N orth Sea on the so-called

6
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“ young fish grounds” , and there  again greatest a t such tim es as th e  densest shoals of 
these young plaice occur.

In order to obtain a m ore or less correct idea as to  th e  actual quan tity  o f young 
undersized plaice which are annually destroyed in the N o rth  Sea, it is necessary to 
com pare the  analyses of the scientific hauls w ith those of th e  m arket sam ples from the 
same water, and the same period of the year. These investigations have now been 
carried out to a  certain, though not yet sufficient, extent.

I t  appears, th a t when a catch sample, by means of rejection of th e  small plaice of 
less value, becom es a  m arket sample, the individual num bers of b o th  will be inversely 
proportional to  those percentages of same which were not affected by th e  selection. The
portion not affected by the  selection will consist of tho se  parts o f the m easurem ent
series which lie a t or above the  value o f greatest density or dividing value, it being taken
for granted, th a t the  fishermen accept all plaice of this size and upw ards, rejecting only
those of sm aller size.

By means of such a calculation we obtain the  following figures, which show how 
many tim es g reater was th e  rejected, unused portion o f th e  actual catch than the por
tion landed and consum ed (the latter being taken as loo). T he value of greatest den
sity or dividing value of the  m arket samples in the areas with w hich we are here 
concerned, lies a  rule betw een 24 and 25 cm. often still lower. It is obvious, th a t the 
num ber of rejected plaice will, cceteris paribus, be higher, th e  h igher the  dividing value 
lies. The heigh t of this is again naturally to a great ex ten t determ ined by the height 
of the legal or practically  accepted size-limit. The figures here given are calculated 
from German and E nglish investigations, and are thus subject to the  influence o f a 
size-limit of 18 to  20 cm.

Proportional relation o f  the number o f rejected plaice to that o f the fish landed,
in a trawler catch.

Area
Jan. Feb. M arch A pril May June Ju ly Aug. Sept. Oct. Nov. D ec. Month

lo o 100 IOO 100 100 100 IOO 100 100 100 100 100 F ish  landed

T)
A 3 64 200 IOO 190 2400 t j
b 4 12 112 250 250 250 4 5 0 O00

E l
<U

b 3 41 3=5 360 SS© 1—i

C 2 41 25

W e see, th a t in the  southern  coastal areas A3 (and in any case also A2) B4 and Bs, 
in the  sum m er m onths from June to Septem ber, the num ber o f plaice rejected and thrown 
aw ay (most of them  being from io  to 20 cm. long) is generally from twice to five 
times as great as th a t of the plaice actually landed: it can, in exceptional cases, be 
tw enty tim es as g reat, or more. In the w inter m onths the  num ber of rejected under
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sized plaice is very small, or nil, and the actual traw ling catches contain a t this time 
very few such fish, as these are then hibernating, and are no t taken by the trawl. In 
A rea C 2 the  rejection is o f very little im portance, as the  sm all plaice are very rarely 
seen here  at all; in B2 and C3 it is som ewhat m ore considerable; it  occurs also in Ci ,  
bu t can, for all the  o ther areas, be regarded as nil.

A t a  rough estim ate we can reckon, th a t in the areas A2, A3, B 4 and B3, from  twice
to three times — a t least twice —  as m any fish are annually rejected from the traw ling 
catches, on account of this m arket selection, and  for the  m ost part uselessly destroyed,
as there  are landed. T his means, for the  w hole o f the  N orth  Sea, the useless destruc
tion o f about 300 million undersized plaice between io  and 24 cm. long. T he total 
num ber o f plaice landed from the  N orth Sea by  first class vessels has been estim ated 
at roughly 203 million yearly, of which 81 million m easure under 25 cm. T he total 
num ber of N orth Sea plaice actually caught in the  trawl is thus to be reckoned at 
about 503 million per annum , ranging in length from io  to  70 cm. O f these 3 0 0 4 -8 1  
or 381 million, am ounting to 76 °/o o f the total num ber caught, a re  undersized plaice 
under 25 cm. in length , and from 1 to 3Vs years old. O f these how ever, only about 
16 %  are landed and turned to use, about 6 0 %  being uselessly destroyed. O f these 
503 million fish, only about 12 million, or a  little over 2 % ,  are plaice over 35 cm. 
long, over 450 gram m es in weight, and over 5 years old.

Composition o f the hauls with regard to sex.
T he male plaice are smaller than females of the same age, and are more num erous, 

in the first four years of life, than the  females. In  the first year of life th e  proportion 
of males to  females appears to be abt. 60 : 40, in the  following years th e  relative 
num ber of females increases, and from th e  5th year o f life they are m ore numerous 
than the  males, and this the m ore according as th e  length of body increases. The 
very largest plaice are invariably female. In  all probability, the  males do not reach so 
great an age as th e  females. From  th is it is evident th a t the coefficient of m ortality is 
greater am ong th e  males than am ong the females.

T h e  males being m ore frequent in the  first years than  the  females, bu t m ore rare 
later on in life, there  m ust be a  certain length a t w hich bo th  sexes are equally  numerous. 
F or the  southern N orth  Sea, taken as a whole, w e can consider 24 cm. as being ap 
p roxim ately  the length  in question, i. e., of all the  plaice of 24 cm. in length in the 
southern N orth  Sea, ha lf are male and half female. In order to arrive at reliable 
figures, we m ust of course suppose th a t males and  females w ere found, in the samples 
investigated, p roperly  m ixed together in the  true  proportion corresponding to  each size. 
I t  appears however, th a t this is not the  case, either w ith regard to tim e or place. In 
winter, especially in th e  spaw ning m onths from D ecem ber to January, and on the  spaw 
ning grounds for instance of Cs, the males are invariably m ore numerous in the  lan
dings, and still m ore so in the  actual catches : th ey  m ake up about 80 %  or m ore of 
the to tal catch. T h is has doubtless some connection with the  fact th a t females under 
35 cm. long are, in th e  southern coastal areas, as a rule not yet m ature, while all 
males under 35 cm. have reached m aturity ; the g rea ter p a rt of the form er hibernate,

6 *
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bu t the sm all m ales which have reached m aturity do not hibernate, and  a re  thus caught 
in the  nets. Owing to  this superiority in num bers o f the  males, and the  lack of small 
female plaice, the point of intersection of the male and  female curves of frequency is 
raised considerably, and lies, as a rule, far above 25 cm . In the sum m er catches on 
the o ther hand, the females alm ost invariably outnum ber the males, (by as much as 
7 0 %  or more), and in particular we notice, th a t m any small female plaice m ake their 
appearance in the nets, also in the southern areas. T hus the  po in t of intersection of 
the  curves is lowered considerably as against the  w inter, and lies for th e  m ost part b e 
tween 20 and  24 cm. in the coastal areas; som ew hat h igher in the  deeper waters.

T he true  numerical proportion can only be arrived a t by com parison of the sexes 
in all places and  at all times. In the southern N orth  Sea we g e t ab t. 50 %  male and 50 %  
female for all the scientific trawl catches together, or, after deducting th e  small plaice 
o f under 20 cm. in length, abt. 4 8 %  male and 5 2 %  female. In  th e  German plaice 
landings for 1909, w hich are subject to the influence of a size-limit o f  18 cm ., o f about 
260,000 plaice 44°/o were male and 5 6 %  female. T he true  proportion in the  English and 
Germ an landings probably lies in the  middle, and am ounts to  46 : 54. I f  we add to the 
landings of plaice from the Southern N orth Sea the  large num bers of fish w hich are 
rejected from the  catches, which measure, for the m ost part, less than 18 cm ., down to 
io  cm., then  the  proportion of 46 : 54 of males to females w ould naturally  be so con
siderably altered  in favour of the males, th a t these would certainly becom e the  more 
numerous. In  the northern N orth Sea, as far as investigations are a t hand from these 
waters, the proportion  is in all probability different from th a t of the  southern N orth Sea, 
a t any rate, in the Scottish fiords, particularly in the M oray F irth . O f about 67,000 
plaice from scientific catches, ranging in length from io  to  over 80 cm ., 5 3 %  w ere 
m ale and 4 7 %  fem ale; in the Moray F irth  alone 54 and 4 6 % . O f the  M oray F irth  
plaice from io  to  17 cm. in length 5 8 %  were male, and  4 2 %  female, which corresponds 
approxim ately to  the  proportion of the  same sizes in the  southern N orth Sea. O f the 
M oray F irth  plaice of 18 cm. and upwards, on the o ther hand, 5 4 %  w ere male and 
4 6 %  female, or considerably m ore males than in the  southern  N orth Sea. Still greater 
and more rem arkable is the difference in the  position of the po in t of intersection of the 
sex curves; th is lies, for the  southern N orth Sea, approxim ately  betw een 20 and 28 cm., 
and for the  w hole at 24 cm., whereas the length of intersection in the Scottish fiords is 
about 37 cm.

T hese local variations in the  num erical proportion  of the  sexes are in all p roba
bility o f som e im portance as regards the question of overfishing.

3. The composition o f the actual stock of plaice in the North Sea, and its 
probable absolute amount. How great are w e to estim ate the percentage 
of the plaice stock, by number and w eight, which is taken yearly from

the North Sea by the fishery?

I t need hardly be said th a t it is of the u tm ost im portance for a solution of the 
practical plaice question to have at least an approxim ate idea of the com positon of the 
actual stock o f plaice in the  N orth Sea and the  absolute size of same.
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A s regards the composition of the stock, th is can only be arrvied a t by investiga
tion o f the so-called stock samples. T hese  are catches made w ith such nets as are 
furnished w ith sufficiently small meshes as to ensure the  capture of every  size of plaice 
which is to  be found at a certain spot. A ccording to  the experience gained from our 
scientific catches w ith various kinds of nets, the  ordinary traw l is here  sufficient for the 
purpose as far as regards the  m ost of the  central and all the northern areas of the N orth 
Sea: in the  southern coastal areas on the o ther hand, nets of narrow er mesh are requ
ired. A nother question is, w hether such stock sam ples, while satisfactory as regards 
th e  nets, can be considered as representative o f the  local stock of the  place of capture 
a t the  tim e m ade; i. e. w hether the various sizes are as thoroughly  m ixed in the  sam ple 
as on th e  sea floor. O n this point we can unfortunately say nothing as yet. Moreover, 
it m ust be borne in mind th a t the stock o f plaice in the  N orth  Sea means the p o p u 
lation o f the whole of the N orth Sea, and not only th a t of a  certain part. T he stock 
o f a certain ground (local stock) varies g reatly  according to the law o f distribution of 
the  plaice, and differs also at different times. In order therefore, to  obtain series of 
m easurem ents which can be regarded as m ore or less representative o f the actual stock, 
it is necessary to take numerous sam ples from all p a rts  of the N orth  Sea and a t all 
tim es of the  year; these being, m oreover, m ore num erous a t such places and times, 
as th e  density of the  plaice is greater. In  o ther words, the  sam ples taken from the 
different parts of the  N orth Sea and a t different times, m ust be proportional in size to 
the local and periodical density o f the  plaice. T his is a  dem and which it is unfortun
ately  im possible to  satisfy at present: it could only be done by purely scientific catches, 
m ethodically distributed th roughout the  w hole o f the N orth  Sea, and this could only be 
realised to  a  certain extent, for the  bottom  o f the N orth  Sea is in places so stony th a t 
it im possible to use a traw l a t all, a lthough we cannot say th a t no plaice are to  be 
found there, especially since the  results o f line fishing prove th e  contrary.

In the face o f these extraordinary , and a t  p resen t insurm ountable difficulties, we 
are obliged for the  presen t to  remain content w ith a know ledge of the com position of 
the plaice stock in the N orth Sea which can only be considered as partially satisfactory, 
and in particular, it is impossible, until we have carried ou t m ore thorough investigations 
and em ploy be tte r m ethods, to say anyth ing  with certainty as to the  com position of 
the  younger portion o f the  stock of plaice, (up to  25 cm, in length). W e m ust be 
conten t to  determ ine som ething about the  older portion  of the stock over 25 cm. A nd 
here  we can in the  first place be certain, th a t th e  stock-, catch- and m arket-sam ples of 
plaice of 25 cm. and upw ards are equal in po in t of com position. T he plaice landed in 
E ngland  from the N orth  Sea (m arket samples) are evidently catches which fulfil, for the 
m ost p a rt, the  conditions 1) th a t the catches be num erous, and taken from all p arts  of 
the  N orth  Sea and a t all tim es of the year, 2) th a t th ey  be as far as possible p ro p o r
tional to  the density of the  local and periodical stock of plaice —  since the  fishery, 
pursued as a m eans of livelihood, would naturally fish the individual grounds in any 
sea as far as possible in proportion to  the richness o f th e  stock of fish.

T h e  English m arket m easurem ents will thus furnish us w ith the  best possible know 
ledge a t  present obtainable as to the com position o f the stock of plaice in the  N orth 
Sea, (or ra ther, in the southern and central p arts  thereof, as far as these can be fished 
w ith the  trawl). F o r  several reasons how ever, the m idsum m er m easurem ent series (i. e.
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from July and August), rather than those  for the  w hole year, will give us the  best 
relative view of the stock of plaice in the N orth  Sea; the  various p a r ts  of th e  N orth 
Sea being at th is tim e of year m ore o r less equally fished by English vessels. T here 
is however, no essential difference betw een the com position of the landings for the 
w hole year and these summer landings. In  this w ay th e  descending part o f the 
curve of the English landings (see Fig. i) should give us a picture, v e ry  inaccurate, no 
doubt, bu t to som e degree approxim ate, of the com position of the stock o f plaice in 
the N orth  Sea, as far as concerns such parts thereof as can be fished w ith the  trawl, 
and excluding the  northern N orth  Sea. In  any  case, we have a t p resen t no better.

A s regards the probable absolute size o f the plaice stock in the N orth  Sea, various 
m eans m ay be considered as possible in order to  arrive a t  an approxim ately  accurate 
know ledge of same. In any case, it is here a question of determ ining the so-called 
fishery coefficient, i. e., th a t fraction of the  plaice stock annually rem oved by fishing 
from the N orth  Sea. T he various m ethods here adopted are as follows:

1. T he m ethod of determ ining, b y  quantitative catches w ith the  vertical net, the 
num ber of drifting plaice eggs annually spaw ned in the  N orth  Sea. F ro m  the num ber 
of eggs annually spaw ned by the  female plaice we arrive at the num ber o f females, and 
from the  num ber o f mature females we can again, w ith the  help of th e  com position of 
the plaice stock with regard to  males and females o f various sizes and  degrees of m a
tu rity , (which is presum ed to be known) arrive at the absolute number o f plaice o f a given 
length  which are annually to be found in the  N orth  Sea. T his m ethod, which has been 
em ployed by H e n s e n , appears theoretically feasible, bu t presents in practice so m any 
and serious difficulties, th a t no positive results o f real value have as y e t been obtained.

2. Determination o f the fishing coefficient by means o f marked plaice. T h e  experim ents 
with m arked plaice, which have been extensively carried out in the N orth Sea since 
1902, can be com pared to experim ents m ade w ith a ballot-box, containing a very large 
num ber of white balls and a very small num ber of black (or marked) all mixed together. 
If the  latter are equally distributed am ong the white balls, and m any lo ts of balls then 
taken at random  from the box, the  proportion  betw een the white and black balls shown 
b y  the  average o f all the sam ples will be  sam e as the proportion in th e  total contents 
of the box. In o ther words, the white balls draw n will stand in the same proportion  
to  all the w hite, as the black balls drawn to all the black. The to ta l of white balls 
here represents the entire plaice stock of the  N orth  Sea, the num ber of w hite balls 
draw n answering to the num ber of plaice caught each year, while the  to ta l num ber of 
black balls corresponds to  the  num ber of m arked plaice set free at the  beginning o f 
the year, the  black balls drawn representing those recaptured at the end o f th a t period. 
T he form er divided into the latter gives the  percentage of m arked plaice recaptured in 
the  course of a year, and this again is equal to the  percentage of all those plaice in
the  N orth  Sea which can be taken by the traw l, which are caught in the  course o f a
year: this is th e  fishing coefficient.

E xperim ent has shown, th a t of about 27,000 m arked plaice set free during the 
years 1902 to 1908 in the N orth S ea , about 6,000 plaice, or roughly 22 % ,  w ere 
recaptured within a  year o f their liberation. Thus the average fishing coefficient in the 
North Sea for the years 1902 to 1908 can be taken as 0 .22.

T h e  value of this fishing coefficient, obtained from the marking experim ents of all
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countries, is only qualified. I t  w ould be greater, the more num erous w ere the m arked 
plaice liberated, and especially, the  better these were distributed over the whole of the 
N orth  Sea, and th a t in a w ay corresponding to the local and  periodical density o f the 
plaice stock. This has however, only to  a certain extent been the case: the greatest 
num ber of m arked plaice were, it is true, se t free in those areas having the  greatest 
density of plaice population, i. e., in the  southern shore areas, bu t th is was done, for 
th e  m ost part, in large num bers only  a t certain points in a very large district, and in 
quantities which were infinitesimal when com pared w ith the great m ass of the  plaice 
stock ; m oreover, they  w ere often liberated at places and tim es at w hich a  very inten
sive fishery was being carried on. T h e  regular distribution o f the  m arked plaice 
th roughou t the N orth Sea, as dem anded by  the  nature o f th e  experim ent, and so neces
sary for obtaining reliable average values, thus suffered considerably. It is probable that 
in m ost cases, and especially w here large num bers of plaice have been liberated a t once 
a t a certain spot, they have been found, when recaptured, in too  g rea t relative density. 
T his w ould m ake the fishing coefficient appear h igher than it really is, and the  figures
0.22 are in this respect p robably  too high. On the  other hand, there  are a whole
series o f circumstances which can and will reduce the fishing coefficient to  below the 
norm al value: first of all the fact, th a t a  certain num ber o f m arked plaice, although 
recaptured , are no t delivered up as recaptured fish, and do not appear in the  list of 
m arked fish retaken; also, as can be shown, a m arked fish may som etim es lose its 
m ark, and finally, a certain percentage of the  m arked plaice liberated die sooner or 
later in the course of the  first year, w ithout being caugh t; their death  being no doubt 
to  som e ex ten t due to the fact th a t th ey  have suffered som ew hat from being taken  in 
the traw l in the first instance, and have less vitality when set free. T h e  loss thus caused 
am ong the  liberated plaice by  these circum stances which prevent their recapture m ust 
be regarded as considerable; it is even probable th a t the coefficient of m ortality  is 
g reater than  the percentage of fish recaptured. I t  is certain, th a t from this point of 
view the  fishing coefficient of 0.22 m ust be regarded as a minimum , and  will in reality
be h igher; how  much, it is difficult to  say. I am of opinion th a t th e  average fishing
coefficient o f the N orth Sea, i. e., for the entire stock of plaice, can be presum ed to lie 
betw een the  limits 0 .20 and 0.40, w ith the  m ost probable value 0.30 or 0.33. I t  m ust 
how ever be borne in mind, th a t this fishing coefficient only applies to those sizes of fish 
which are caught by  the  ordinary traw l, and as used for the  m arking experim ents, i. e., 
from abt. 12 cm. long and upwards.

3. Determination o f the so-called catch coefficient o f the ordinary trawl, i. e., th a t per
centage o f the  plaice actually to  be found on any  p a rt of the  sea-floor, which is taken 
by  a  single haul o f the  net over th a t ground. This investigation is a modification of 
the  determ ination of the  annual fishing coefficient of the N orth Sea. A  large num ber 
o f m arked plaice are distributed, as equally as possible, over a  small, m easured and 
limited plaice-ground (of from one to  two nautical square miles in extent), i. e., mixed 
w ith the plaice already presen t on th e  ground. T he experim ental ground is then im
m ediately fished by a steam er using the ordinary  traw l, m oving at the  rate of speed 
usual for fishing vessels, and working the ground, as equally as possible, in a  series of 
hauls. Presum ing th a t th e  trawl here fishes each hour an approxim ately  equal area of 
th e  sea-floor (area of norm al traw ling hour) we can then calculate the p roportion  of the
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area covered in a single haul to  the  w hole of the experim ental ground, and thus also 
the proportion  of the plaice actually caught to those w hich should be presen t in the 
area fished. This proportion is then , according to the  analogy  of the w ell-know n ballot- 
box  experim ent, the  desired catch-coefficient for single hauls. A ccording to  the  few 
experim ents which have been carried ou t in this direction (in G erm any near Heligoland) 
the  coefficient of the ordinary traw l appears to  be on an average abou t 0 .25. It m ust 
how ever be borne in mind th a t the difficulties in the  w ay o f  obtaining reliable average 
values by  means of these experim ents are  manifold and serious, and  we m ust reckon 
w ith at least as wide a  m argin to either side as in the case of the fishing coefficient 
calculated from the m arking experim ents.

If  it were possible to  determ ine how  often, on an average, each single area of 
w orkable ground in the N orth Sea is fished by the  traw l; w hether once, twice or m ore 
often, we should then have a  m eans of calculating, from th e  catch-coefficient of single 
hauls, a coefficient for the w hole of the fishery. It is how ever, unfortunately impossible 
as y e t to  calculate the  ex ten t of the  fishing of the  N orth S ea  grounds w ith any  degree 
of reliability. T h e  rem arkable sim ilarity betw een the size o f the  catch and  fishing coef
ficients w ould seem to  suggest th a t each piece of practicable fishing ground in the  N orth 
Sea is only once fished by the  ne t in the course of a y ea r; since th is would give a 
catch  coefficient equal to the fishing coefficient. On the o th e r hand, the  enorm ous num 
ber of first class traw lers now w orking the  N orth Sea, and which m ay probably  be 
reckoned as fully 2 ,000, and the g rea t num ber of traw ling hours th ey  lep resen t per 
annum , tend to  show th a t each p a rt of th e  N o rth  Sea is fished more than once a year 
by the net, possibly twice or even m ore often. In such case the fishing coefficient would 
be h igher than  the  catch coefficient. Closer investigations upon this po in t are very 
m uch to  be desired; in the m eantim e I am inclined to suppose th a t the  fishing coef
ficient is probably higher than the  catch  coefficient, bu t n o t more than  twice as high.

4. Deteimination o f  the coefficient o f moitality o f the plaice stock. This coefficient of m or
tality  is to  be considered as represented by th a t percentage of the  stock o f plaice which 
dies each year. By ‘'dy ing” is here  understood, being caught, eaten, dying of illness, or by 
any o ther natural means. T h e  coefficient o f m ortality will thu s in any case be h igher than 
the fishing coefficient, and its height will always form the  maxim um  limit of th e  latter. T he 
coefficient of m ortality of the  stock could be calculated, if th e  composition in po in t of num 
ber of same, as regards plaice of th e  different age-classes, w ere known. Supposing th a t the  
size of th e  whole stock, and its com position, remain unaltered for several years in succes
sion, then as m any plaice m ust die each year as there  a re  annually born . F o r a por
tion of the  stock, e. g., for a  series of successive age-classes, the coefficient of m or
tality  corresponds to  the  percentual num ber of the first of these age-classes; if, for 
instance, th e  plaice in their fifth year am ount to  47 %  o f all the  plaice over 4 years 
old in th e  whole stock, then the  coefficient of m ortality  of these plaice over 4 years 
old is 0.47. A ccording to  th e  explanation given on p. 45, we still lack th e  greater 
p a rt of th e  knowledge as to the  com position o f the  plaice stock, which is necessary for 
such calculations; we can only estim ate it approxim ately for the classes o f over 25 cm.
long and over 3V2 years old, and  this, for the present, only  on the basis of the  E n g 
lish m arket measurements. F rom  these we have the coefficient of m ortality ju s t quoted,
0 .47 for plaice over four years old. F or th a t part of th e  stock which includes plaice



over 5 years old, i. e., fish over 35 cm. long, or the so-called “ large” plaice, we get 
a  coefficient of m ortality of 0 .43, for plaice of over 6 years old (over 40 cm. long) 
likewise 0.43. I t  is, unfortunately, im possible to  make further estim ates o f any degree 
of reliability, our know ledge as to the composition of the stock  being insufficient. A nd 
in particular, it is unfortunately im possible at p resent to estim ate the  coefficient of m or
tality o f th a t part of the  plaice stock which includes fish of about 12 cm. long, or from 
the com pletion of the  second year o f life; those which are taken by the  ordinary trawl,
and upon which the  fishing coefficient thus depends. W e can only, w ith the  aid of
the  com position of the scientific hauls, ge t an approxim ate idea as to the  heigh t of 
the coefficient of m ortality for plaice o f 20 cm. and upwards, i. e ., plaice o f an average 
age of over three years, or all plaice from the  beginning of the  fourth  year upwards. 
T his coefficient o f m ortality  I  estim ate a t about 0.70. I t  may be considered as certain 
th a t th e  coefficient of m ortality  for th a t part of the  stock which is subject to  trawl 
fishery, and which falls betw een the limits stated  above, from the  th ird  year o f life up
w ards, is considerably h igher than  0 ,70 , perhaps 0.80 or even more.

T hese few possible determ inations of the  coefficient of m ortality  prove however, 
w ith certain ty , th a t the  coefficient is higher, the  m ore fish of th e  younger age-classes 
are contained in the  p a rt in question of the  stock; in o ther words, the small plaice 
under four years old have a  considerably h igher m ortality than th e  older fish. This 
can to a  certain ex ten t be due to the  fact th a t the  sm all plaice have m ore enemies
than the  larger fish, partly  to the fact th a t they are fished w ith greater relative in
tensity , or to  both causes. T h e  first reason appears to be sufficiently obvious, and is 
very probably  the  case; th e  second is possible, bu t no t ye t supported  by results of
m arking experim ents. In any case, the  m ore or less reliable approxim ate coefficients
of m ortality obtained can be regarded as the maximum  possible fishing coefficient for 
the sam e age-classes of th e  stock. W e can thus probably say w ith certainty th a t the  
fishing coefficient for the  stock of plaice over four years old is in any case less than
0.47, and for plaice over th ree years old less than 0.70, for fish over two years o f age 
less than  0.80. I t  is how ever at p resen t quite impossible to say how much less; we 
do not know in what proportion the plaice which die a so-called natural death stand 
to those  which are destroyed by man, nor which of the  tw o classes is the  greater. As 
long as we know nothing positive on this point, we may be allowed to  consider both 
as equal. W e thus obtain, for the stock of plaice over two years old (12 cm. long) 
which are to be considered from a fishing point o f view, a fishing coefficient of 0.40, 
calculated from the  coefficient of m ortality 0.80.

T h e  various m ethods here  em ployed for obtaining a reliable fishing coefficient, and
thus arriving a t some calculation of the  true  size of the stock of plaice in th e  N orth
Sea give us, for the  present, the  following results:

T h e  N orth Sea traw l fishery is concerned with th a t p a rt of the  stock  of plaice 
which includes fish o f tw o years old and  upwards (about 12 cm .). O f this portion of 
the stock betw een 20 and 40 %  in num ber are probably taken each year by  the  traw l; 
on an average perhaps 30 or 33 % . This to tal trawling catch of N orth Sea plaice of 
12 cm. and upwards w e have already (see p. 43) estim ated a t 503 millions, of which 
about 203 million fish are b rough t to m arket. T h e  total stock, in those parts of the 
N orth Sea which can be fished by the traw l, of plaice of the same sizes, i. e., from the
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third year upwards, would thus am ount to from 1257 to  2515 m illions; probably , (with 
a  fishing coefficient of 0.33) 1509 million fish. If  we calculate the plaice-fishing area of 
the  N orth Sea at roughly 300,000 sq. km. (a som ew hat uncertain estim ate) we get an 
average of 5,000 plaice for each sq. km. area in the N orth  Sea. I f  w e estim ate the
average area fished by a  traw ler in an hour a t roughly 100,000 sq. m ., we ge t ten
traw ling hours per sq. km ., which gives 500 plaice per traw ling hour area, or 5 per
1000 sq. m. or one plaice per 200 sq. m. Supposing the  fishing coefficient to  be 0.40, we
should then get 420 plaice to th e  traw ling hour area, or 4 .2  per 1000 sq. m. or one 
plaice per 240 sq. m. A s the  research steam ers have, in th e  shore areas during sum 
m er, taken up to 2,500 plaice from about io  cm. long and upw ards per traw ling hour, 
then these extrem e cases would, if we accept the catch coefficient based on the  experi
m ents mentioned on p. 47 viz., 0.25, give an occasional actual density of the  true stock 
o f 10.000 plaice per traw ling hour area, which would thus be about tw enty  tim es as 
great as the average. A gainst this greatest possible density we have, in certain parts 
of the N orthern N orth  Sea, a minimal of o plaice for a  whole series of traw ling 
hours.

All these estim ates and calculations as to  the  actual size of the stock of plaice in 
the North Sea are evidently very uncertain, since m ost o f the  factors in th e  calculation 
are not ye t fixed, and o f only very varying approxim ate value. I am, however, of 
opinion, th a t the figures here given are a t present the  only ones which can m ake any 
claim to a certain scientific value.

HI.

Are any signs apparent o f an actual overfishing or essentially increased  
tax on the plaice stock of the North Sea through the increased fishing?

1. The decrease in the number o f large and increase o f small plaice in the catches as a 
probable sign o f permanent alteration effected in the composition o f  the stock o f fish.

The results o f th e  international investigations on this p o in t are as follows:
It is impossible to  know the  real alterations which hav e  taken  place in the  stock 

of plaice in the  N orth  Sea since the introduction of m ore intensive fishing by m eans of 
the trawl, since we know  nothing of the  com position o f th e  stock of plaice in earlier 
years, and but little o f th a t of th e  present stock. Even as to th e  com position o f the 
landings of plaice by m arket classes we only possess exact information as to  the last 
tw enty  years, and material which can really be used for purposes of com parison is. as a 
m atter of fact, only to  hand for th e  past ten years, since th e  beginning of better catch 
statistics. In a  period o f so few years, however, casual phenom ena and o ther factors
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which in reality have nothing to do with any actual alteration of the  sto ck  and landings, 
play to o  g rea t a p a rt to perm it of our drawing reliable conclusion«. In  spite, however, 
of these difficulties in connection with th e  investigation of this problem , we can regard 
th e  following as certain.

T h e  quantity  in w eight o f older and larger plaice from about 45 cm . upwards has, 
since the  introduction of more intensive traw l fishing in the  N orth Sea, decreased con
siderably, not only  relatively, but also absolutely. T h e  relative decrease is shown by 
the  fact, th a t the  percentage in w eight of large plaice in the  landings has m ore or less 
regularly decreased, while th a t of the  small fish has correspondingly increased. And 
th a t an absolute decrease exists is evident from the fact that th e  percentual continues, 
although th e  total quantity  in w eight of plaice landed has not decreased at all, but 
even increased. This absolute decrease of the  weight per cent must be equivalent to 
an absolute reduction in the  num bers o f th e  largest and oldest plaice. A s a m atter of 
fact, th e  experience of all the  N orth Sea fisherm en during the  last 20 or 30 years 
shows, th a t such plaice are, in com parison w ith form er times, now rarely  if ever caught. 
Especially characteristic in this respect a re  the  catches of the  Danish plaice fishery. 
W hereas form erly, before the  introduction of intensive fishing by  means o f the  “ Snurre- 
vaad” from larger vessels, i. e., in the j o ’s and 8o ’s, plaice weighing 20 to 45 kg. the 
score, or of 50 cm. and upwards in length, m ade up an essential portion of the catch, 
scarcely any  such are caught now. T his absolute decrease of the large plaice means, 
with the  sam e to tal w eight of whole catch, besides a relative, also an absolute increase 
in the num bers of the small plaice. T h e  sim ple explanation of this is, th a t the loss 
suffered by  the fishery yield owing to the  decrease o f the  large plaice is being com pen
sated  b y  an increased capture o f small plaice. T h a t the average w eight o f the  plaice in the 
landings should also have decreased is easy to understand, and is also confirmed by  ex
perience in those places w here corresponding catch statistics are kept, as for instance in 
D enm ark. T here  can be no doubt, th a t the  decrease o f the large plaice and increase o f the 
sm all in the  landings, and the corresponding reduction in the average size of the  plaice 
are a direct result o f  the more intensive fish ing  and indicates, a t the sam e tim e, an ac
tual alteration  in the com position o f the  plaice stock . T he largest and oldest plaice — 
or as P E T E R S E N  expresses it, the old accum ulated stock o f sam e  — have been fished 
away, and are scarcely likely to  be replaced, as long as the  present intensive fishing- 
con t'inues.

2. T hough  it is an undoubted fact, th a t the composition of the original stock of 
plaice is being perm anently altered by th e  intensive fishing, it will y e t be asked, on 
the  o ther hand, w hether there  are any certain signs th a t the size o f the plaice stock
has sim ultaneously decreased in number and weight. In nearly every one of the
countries which fish the  N orth  Sea it has proved, th a t w ith th e  increased intensity of 
the  fishing, as evidenced by the  increased num ber o f fishing vessels, as well as their 
increase in size, and the  added catching pow er of the nets, the  weight o f plaice taken
per unit of catch  —  traw ling hour, fishing day, cutter day —  has on the whole con
tinually decreased. This is how ever, in itself no stric t p roof that the  density of the shoals 
o f plaice has decreased owing to  the  m ore intensive character of the fishing; the  phe
nom enon could also b e  explained by  th e  fact th a t in fishing a  stock of plaice o f a 
certain constant size, th e  quantity  of fish falling to each unit is inversely proportional
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to  the  num ber of un its; or, in o ther w ords, the single catches w hich com pose a  con
stan t to tal catch will be sm aller and m ore num erous the g rea ter th e  num ber of the 
fishing vessels and their fishing days (units of capture). F o r  instance, the average 
catch per cutter day of the cutters from E sbjerg fishing in th e  N orth  Sea has decreased 
from 564 kg. in 1897 to 254 kg. in 1908; fishing was how ever only carried  on in 1897 
for 2313 cutter days, as against 8418 in 1908. D uring the first of the  m entioned years 
these cutters took  1,305,660 kg. of plaice from the stock of th e  North Sea, in the  last- 
nam ed year 2,130,172 kg. Given a  constan t stock and constant and equal encroachm ent 
upon the  stock, then the  yield p er cu tter day  w ould have decreased from 564 kg. in 
1897 to 155 kg. in 1908. T he stock has thus, with the increased intensity  of the 
fishing, been more severely (about 1.6 times) encroached upon. Such an absolutely 
m ore intensive fishing of the stock can possibly, if continued for some considerable time, 
lead to an absolute decrease in same. T his would be show n by th e  fact th a t the 
increase of the  yield which took place w ith the  increased absolute intensity of the 
fishing, becam e less in course o f tim e, and finally only slightly noticeable, if a t all, in 
sp ite  of the  u tm ost exertions on the p a rt of th e  fishery. This is as m uch as to  say, th a t 
th e  yield o f the fishery is now 110 longer, as was form erly the  case, m erely the  interest 
on the  capital represented by the  stock o f plaice, bu t already contains a portion of the 
capital itself.

Various signs seem to suggest th a t our fisheries in the N orth Sea, as far as they 
are carried out by means of the  traw l, and in particular the plaice fishery, have already 
reached the  po in t just referred to , and that an actual reduction o f the stock o f plaice 
has thus already commenced.

I t  is very  probable then, th a t the  shoals o f plaice in the  N orth  Sea are no t so 
dense as heretofore; the larger and older plaice are much m ore rare, and thus also the 
average in age, weight, and size have been reduced. And it is equally probable th a t 
all this is a  result of the  intensive traw l fishery, dating from the com m encem ent of 
same.

3. T hough it is unfortunately im possible to  learn anything about the  com position 
o f the  landings of plaice from the  N orth  Sea a t a tim e when the fishing of this sea was 
no t ye t so intensive as now, w e can y e t do so w ith regard to certain sea districts 
outside the North Sea, which have only of la te  years been fished at all, and which, in 
com parison with the N orth Sea, can still be regarded as virgin fishing grounds. W e 
m ay therefore also consider the plaice stock on such grounds as being m ore in its 
original condition than is the case w ith the North Sea. A com parison of the com posi
tion  of such stocks, which have only of late been fished, w ith one which has for a 
long tim e been subjected to intensive fishery, may perhaps throw  som e light upon 
certain alterations in the stock which m ay be regarded as due to increased fishing.

F irst in this respect come th e  fishing grounds o f Iceland. A  com parison o f these 
grounds w ith the  N orth Sea is the  m ore valuable for our purposes, since th e  Iceland 
plaice, while a distinct race, y e t resem ble in racial characteristics the plaice of the 
N orth  Sea, especially the so-called northern  plaice; m oreover, and this is especially 
valuable, the  investigations as to  the  age of the  Iceland plaice have shown th a t they 
do not differ essentially in this respect from those of the N orth  Sea; Icelandic and N orth
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Sea plaice of equal size being of approxim ately the sam e average age. In any case, 
the Iceland plaice are no t younger than N orth Sea plaice of the same size.

T he m aterial a t our disposal for purposes of com parison consists of German m arket 
m easurem ents of Iceland plaice from the  year 1909, carried ou t w ith about 27,000 plaice 
during all m onths of the year.

T he com position of these German plaice landings from Iceland calculated for the 
whole of the year 1909 is as follows:

Table 9. Composition o f the German plaice landings from  Iceland for the year 1909 
and the English from  the North Sea fo r  1906/ 1907.

Year

T ota l of landings Average
weight

Percentage in num ber 
under cm:

cm. 
In terval of

R
ange

Weight in
kg.

Estimated
number

kilos
25 26 29 31 36 51

Mode
D

median
C cm.

Iceland
1909 304,774 466,490 O.653 i 2 8 16 50 94 33 35 I9-74

N orth  Sea 
1906/07 30,750,713 121,869,899 O.252 34 44 67 78 91 vo 0° Ln 24 26 15-76

Thus the  plaice in the  landings from Iceland are considerably larger than  in those 
from the N orth  Sea. This does not, however, prove anything w ith regard to  a diffe
rence in com position betw een the tw o stocks of plaice, bu t m erely expresses the fact 
th a t the small plaice under 25 cm. long, which play a considerable part in the N orth Sea 
landings, are scarcely ever landed from the  Iceland fishing grounds, although they  are 
certainly to be found there, and are no doubt also caught. Is does not pay  the Iceland 
steam ers to bring these sm all fish in, evidently because plaice of large and medium size 
are to be had in relatively considerable numbers. T h e  predom inant size-class in the 
Iceland plaice landings, which makes up 50 °/o of the total num ber, lies betw een 32 and 
41 cm. being thus m edium plaice in the term s o f our fish m arkets. “ L arge” plaice in our 
acceptation of the  term , i.e . over 35 cm., am ount in the landings from Iceland to  about 57 °/o.

F o r the purposes of com parison betw een the  com position of the stock o f plaice in 
Iceland waters and th a t o f the N orth Sea stock, we are only concerned w ith th a t part 
of the series o f m easurem ents lying above the value oí greatest density o f the Ice
land series, i. e., 33 cm. Com pared thus, we see th a t plaice from 35 to 54 cm. which 
are, on an average, from 5 to  11 years old, are of equally frequent occurrence in both 
waters. Plaice from 55 to 59 cm. long, averaging from 11 to  15 years old, are som e
w hat more numerous in the Icelandic waters, while the oldest plaice, from 1$ to  25 
years old and upw ards, m easuring 60 cm. or more, are in the landings from Iceland 
about three tim es as num erous as in those  from the  N orth  Sea. H ere it m ust be borne
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in mind, th a t according to the general experience, about 20 years  ago, when steam  
trawling was commenced, these very large and old plaice w ere cau g h t in much greater 
quantity, both  relative and absolute, than is now' the  case. T h e  extrem ely  intensive 
fishing of the  Iceland grounds, which are of very restricted ex ten t, h as  evidently already 
eliminated a  g rea t p a rt o f the  superfluity of large, old plaice, the  so called accum ulated stock, 
and reduced the com position of the  stock to som ething sim ilar to th a t of the N orth Sea. 
T here  can however be no doubt, that the Icelandic plaice even now reach a greater age
than those of the  N orth  Sea, which is evidently a  sign o f m ore prim itive conditions
prevailing.

If  we exam ine the com position of the landings from Iceland w ith  regard to sex, 
and com pare with the  conditions in the N orth Sea, a  g rea ter and  very rem arkable 
difference is noticed, viz., an extraordinarily large m ajority  of m ales as com pared to 
females. O f 11,675 Icelandic plaice exam ined with regard  to sex, n o t less than 7 0 %  
were male, and only 30 °/o female; a proportion which, a t least in the southern 
N orth Sea, is only found on the spawning grounds a t spaw ning tim e, otherwise males
and females are as a rule caught there in equal numbers. In  the  no rthern  N orth Sea, as
far as investigations have been carried out, e. g., in the  M oray F irth , we find that 
som ew hat similar conditions to those of Iceland w aters prevail, the  m ales here outnum 
bering, from 18 cm. upw ards, the females in a  proportion of 54 : 46. If  we com pare, 
as is m ost correct, only the higher parts of the  series o f  m easurem ents from 33 cm. 
and upwards, which is the value of greatest density in the  Iceland series, then  the 
proportion in num ber of male and female plaice of 33 cm. and upw ards in the  N orth 
Sea about 40 : 60, in Iceland waters 66 : 34. A m ong plaice of 40 cm. and upw ards we 
have for the  N orth  Sea 18 : 82, for Iceland 47 : 53, while plaice o f 50 cm. and upw ards,
i. e., abt. 9 years old or more, appear in the proportions o f io  : 90 for the  N orth  Sea,
and 30 : 70 for Iceland. Thus we see, that in Iceland waters a great many more males
reach an advanced age than is the case in the North Sea. O f all male plaice over 
32 cm. in the  N orth  Sea, only about i x/2 °/l) reach a length o f 50 cm. or m ore; in 
Iceland w aters about 4 °/o. O f females of the  corresponding size class in the N orth  Sea 
about 8 %  reach a length  of 50 cm. and m ore, in Iceland w aters about 25 °/o.

T he male plaice thus reach a considerably larger size on the  Iceland fishing grounds 
than in the N orth  Sea, and naturally also a correspondingly g reater age.

A  further, and very characteristic difference in the  proportions of the sexes in the 
N orth  Sea as com pared with Iceland is the fact th a t the point o f intersection o f the 
curves o f sex fo r  Iceland occur at a considerably higher length than fo r  the North Sea. 
In the southern N orth  Sea this point of intersection, i. e., the  length a t w hich male 
and female appear in equal numbers, is about 24 cm., in th e  Scottish fiords about
37 cm. and for Iceland about 44 cm.

It is probable th a t these rem arkable differences betw een the plaice stock  of the 
Iceland fishing grounds and th a t of the N orth Sea w ith regard to the proportions of 
the sexes, indicate th a t the Iceland stock is in a  m ore prim itive and natural s ta te , that 
of the  N orth Sea being more strongly affected by fishery. W hen a prim itive, little 
fished stock is so intensively fished th a t a  decrease in the  density, i. e., an absolute 
reduction in th e  size o f th e  stock takes place, and w hen this is chiefly due to the  fact 
th a t the older fish are taken  in relatively greater quantities th an  the small, which is
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certainly the  case on com m encem ent of more intensive fishing, then necessarily, as can 
be show n, the  num ber of males will show a g rea ter decrease than th a t o f the females 
(since the larger m ales are, to begin with, fewer and older than  females oí equal size) 
and not only this, th e  point of intersection of the  male and  female curves of frequency 
will fall to a  lower length.

T he fishing grounds o f the  White Sea, or rather, the Barents Sea, have only been 
fished by  traw lers since 1905, and yielded in th e  beginning, as also now, relatively 
(i. e., p e r unit o f fishing power) g rea t quantities o f very  large plaice. T he m easure
m ents which up to  now have been carried ou t with these plaice are unfortunately only 
few in num ber, only  a little over 11,000; th ey  show  the  following com position of 
the catches.

Table 10. Composition o f measured plaice from  the Barents Sea.

N um ber m easured
Percentage under cm : Interval Range

25 26 29 31 36 5 i D. C. cm.

11,129 0.04 O.08 0.7 2 11 89 41 42 23 —  73

W e see, th a t far m ore large plaice are landed from the  Barents Sea than even 
from the Iceland w aters; whereas the  Iceland plaice show 5 0 %  over 35 cm. we have 
here 110 less than 8 9 %  of this size. It m ust, how ever, be born in mind, th a t in the 
Barents Sea, as in the  case of Iceland, small plaice a re  also to be found, and  m ust be 
found, in quantities, since the  Barents Sea is a separate plaice region for itself, and m oreover 
with distinct local racial character. T he m ost prom inent racial characteristic of the  
Barents Sea plaice is, th a t it is an extrem ely slow -grow ing race; i. e ., the  fish are 
considerably older than N orth Sea or Iceland plaice of equal size. According to  the  deter
m inations o f age by the bones, which have been carried  ou t in G erm any, the  Barents 
Sea plaice, for instance of 40 cm. long, are already on an average 15 to  20 years old, 
while N orth  Sea and Iceland fish of the sam e size are on an average only 6 years 
old. Plaice from th e  Barents Sea over 50 cm. long are alm ost invariably more than 
20 years old and som e o f the  fish exam ined had  reached an age of from 45 to 50. 
In th e  N orth  Sea and Iceland w aters, plaice of 50 cm. are fish of 8 years old and up
w ards; the  oldest o f the  N orth Sea plaice exam ined w ere from  30 to 33 years old.

T he plaice from th e  B arents sea resem ble, in this racial characteristic of slower 
grow th, to  a  rem arkable degree the  fish of the  Baltic, and  especially the  eastern Baltic: 
there  also we find plaice o f 40 cm. a t an age of 20 years or more. A  strong  point of 
difference betw een the  Baltic and the  B arents Sea lies how ever in the fact th a t in the
Baltic the  u tm ost limit o f grow th is probably attained a t a length of 40 cm., with an
age of 20 years, no plaice being found beyond this, w hereas in the Barents Sea the
plaice reach fully 30 cm. more in length and 30 years m ore in age.
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T he high percentage of very large and very  old fish in the B arents Sea, and the 
fact th a t these plaice reach there  a  far g rea ter age than in any o ther waters, p a r
ticularly the  N orth Sea and the Baltic, clearly prove th a t the  B aren ts Sea is a  fishing 
ground which is still in a virgin state, and has only been fished for som e few years. 
W e can probably  safely assert th a t this new fishing ground will, by  intensive fishery, 
very soon becom e exhausted, and probably in relatively less time than the Iceland, waters, 
since the  plaice in the  Barents Sea grow m uch m ore slowly, and tak e  alm ost twice 
as m any years to reach a size of 50 cm. or m ore in length.

Also the  relative frequency of the  two sexes shows the prim itive character of the  plaice 
stock in the B arents Sea, in a m anner similar to  that in the  case o f Iceland. A m ong 
the  largest plaice of 40 cm. and upwards in th e  Barents Sea, about 4 0 %  are males," 
as against 6 0 %  females, i. e., a  considerably h igher percentage of males than in the 
N orth  Sea. T h e  point o f intersection of the  curves of frequency for male and female 
is found in the  m easurem ent series from the B arents Sea a t  44 cm ., i. e., a t the  same 
length as for Iceland.

T h e  final results of the  investigations as to  the  changes which have taken place in 
the  stock o f plaice in th e  N orth Sea, as a result of the intensive traw l fishery are as 
follows :

1. It is very probable th a t the density of the  plaice shoals of th e  N orth Sea has, 
w ith the  introduction of intensive trawl fishing, rem arkably decreased, the  absolute size 
of th e  plaice stock being also thereby  reduced.

2. T h e  reduction in the stock of plaice has not affected all size-classes in equal 
degree, bu t chiefly the  larger and older plaice. T his is shown in th e  catches and 
landings by  a relative decrease in weight and num ber of th e  large plaice and increase 
of the  small, as well as in the reduced average size o f the  plaice. T h e  larger and 
older males especially have decreased greatly  in num bers, and th e  point of in te r
section of the curves of frequency of the  sexes has fallen to  a  lower length.

If  these conclusions be accepted as justifiable — w hich I think they  m ust be — 
then we have the  answ er to  the  question, w hether th e  productive pow er of the  N orth 
Sea is g rea t enough to  continually replace the quantity  (about 30 to 40 % ) an
nually taken  from the  stock by means of fishery. A nd the  answer must, it seems, be 
a  m ore or less em phatic negative. For if the  fishery, as it has h itherto  been carried 
on, has effected such changes in the stock as shown above, it has actually rem oved 
more than  can be replaced each year. A nd w e can with equal certainty expect, th a t if the 
fishery continues, year after year, to take th e  sam e quantities of plaice in the future as 
h itherto , the  stock o f plaice m ust become still further reduced, th e  change being charac
terised by  a further decrease in the  num ber of large plaice and relative increase in th a t 
o f the  small, with a  corresponding fall in the  average weight.
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IV.

The Introduction o f protective m easures for the plaice.

1. to 4 . The necessity of international protective measures. Protection by means o f closing 
times, closed areas, or by prohibition o f certain apparatus. Size-limits. Vitality o f 

undersized plaice taken in the trawl.

T he General R eport arrives a t the  following conclusions upon these  points:
1. A n y  protective m easure against overfishing of the  plaice stock and in parti

cular against the  im prudent and useless destruction o f young plaice, can only be carried
into effect when based upon international co-operation and internationally enforced for 
the  w hole o f  the  N orth  Sea.

2. T h e  international decreeing o f close seasons and closed areas for the plaice is not 
feasible out of regard to the capture of o ther sea fish which either do  not need p ro 
tection, or require to  be protected at o ther tim es or in other places th an  the plaice.

3. T h e  international prohibition of certain im plem ents of capture which have a 
destructive effect on the  plaice stock, e. g ., the traw l, though in itself an effective 
m easure, can of course not be enforced until a new and less destructive im plem ent has 
been constructed. W ere it only as regards the  plaice and other flat fish, then  such an 
im plem ent could be found in the Danish Snurrevaad, but for the present, and as far 
as we are able to see, there can be no question save of an apparatus which can be 
used for all bottom  fishes alike, and th is will, in all probability, always be a  traw l in
some or another, m ore or less altered form.

T here  rem ains then , as the only possible protective m easure which can be discussed, 
a size-limit for landing and sale, i. e., prohibition  against landing or selling plaice under 
a certain length. T he countries in question are unanim ously agreed as to  the necessity 
o f fixing such a  size-limit by international co-operation, and th a t m oreover, a t the 
earliest possible date

Such prohibition  as to landing and sale of plaice under a  certain length would, 
however, —  upon th is point also all are agreed —  not be th e  same as a prohibition 
against capture, and can never becom e so, as long as the trawl and similar im plem ents 
rem ain in use in the ir p resen t from. On the  shore grounds these undersized plaice 
will continue to  be caught, and th a t in g rea ter or less, but always considerable num 
bers, by th e  nets. If  then, such size-limit is to  be an effective protection for the under
sized plaice, it is neccessary th a t the undersized fish caught can be returned alive and 
unharmed to the water.

T h e  im portan t question of how and to w hat ex ten t this is possible has been care
fully investigated in several countries. T h e  results show, th a t w ith the  m ethod of 
traw ling at p resen t in use, viz., hauls o f from four to  seven hours duration, m ost of 
the  plaice are dead when brought to the  surface, or if alive, are a t any rate  not 
capable of living long. T his is no t so m uch due to the  duration of the haul as to  the 
fact th a t th e  pressure  exerted  when the  net, full o f fish, is drawn to the surface, kills 
or severely injures the  greater num ber of th e  plaice, especially the smaller fish, and at

8
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any rate considerably reduces their chances of living for any length o f  time. T h e  large 
sailing traw lers, which bring their plaice to m arket dead on ice, can in this respect be 
classed as alm ost equal to the steam  traw lers; those sailing trawlers however, which 
keep their fish alive in receptacles provided for the purpose, and sell them  alive in the 
m arkets, i. e., all the German, and p a rt o f th e  D utch sailing vessels, naturally  m ake 
shorter hauls, and m ost o f the plaice are b rough t up alive. A  large portion o f the 
sm all, undersized fish caught are also alive when brought to the surface, bu t their 
vitality is often impaired, so th a t we m ust also in this case reckon with the  death of 
half or two-thirds of the  num ber returned to  the  water. T h e  Danish Snurrevaaci, with 
its quite short hauls of about half an hour’s duration, is the  only im plem ent up to  now 
which provides practically complete protection o f the  undersized plaice caught therein.

F rom  this it follows, th a t the introduction of a legal size-limit for th e  plaice can, 
with the presen t m ethods of fishing, only afford real protection for the  undersized plaice 
if fixed so high th a t it can 110 longer pay  th e  fishermen to  work those grounds where 
th e  undersized fish are found in grea test num bers. In o ther words, th e  traw lers m ust 
voluntarily agree to a  restriction of their fishery, and renounce the working of the 
young-fish grounds. A nd they  will do so, as soon as th e  proceeds o f the ir catches 
there  no longer suffice to  pay the  working expenses, or do not afford sufficient profit.

V.

Size-lim its, and the restrictions im posed by them on the fishery.

A n extrem ely im portant point is th e  question of how h igh a size-limit should be 
in order to  render traw ling unprofitable a t those  places w here the  m ost young, under
sized plaice are caught, and this no t as regards plaice fishing alone, bu t the  whole yield.

In order to solve this problem  as regards the  English fishery, M a S T E R M A N  has 
carried ou t careful investigations in the following m anner. H e calculates, for each indi
vidual area, fished by English vessels, and chiefly those w ith which we are here con
cerned, as being richest in young plaice, viz; A3, B4, B?„ C s, for each m onth 1) w eight 
and value of all fish taken w ith the traw l, including the plaice, and 2) w hat percentage 
of the  weight and value o f these traw ling catches is represented by such plaice as lie 
below the  lengths of 20, 23, 26 and  29 cm. H e thus arrives a t the loss in value 
which the  traw lers would suffer if com pelled by a legal size-limit to return  all plaice 
under these lengths to the sea unused. It appears, as m ight be expected, th a t this 
loss not only increases in p roportion  to the  heigh t of the size limit, bu t varies, given 
an equal size-limit, for the various areas, and  in these again according to the  different 
m onths of the year. T he loss is naturally  grea test in those areas, such as A s and B 4, 
where th e  greatest num bers of young undersized plaice are caught by the English ves
sels, and also the  sm allest fish of o ther species than the plaice which are otherwise
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m arketable; also in one and the  sam e area in those m onths in which th e  densest shoals of 
plaice are m et w ith, as in the spring m onths from A pril to  June, and in the autum n 
m onths of Septem ber and October. A s soon as the  loss in m arketable value o f the
catch in a certain area a t a  certain tim e reaches a  given point, for instance 2 0  to
3 0  %  or more, then fishing in such area and at such tim e will becom e unprofitable,
and the fishermen will find it better to turn their attention  to o ther and m ore paying
grounds.

T he result of M a s t e r m a n ’S investigations is th a t of the  four lengths, 2 0 ,  2 3 ,  2 6  

and 2 9  cm., with which his calculations have been made, a  size-limit of 2 6  cm. would 
cause such loss to the  traw lers th a t it w ould be unprofitable for them  to w ork the  true 
young-fish areas, viz: A2, A3, B*, and a  p a rt of B3, especially during the  spring and 
autum n months. A nd those traw lers in particular, which, sailing chiefly from London, 
carry  on plaice fishing on the  young-fish grounds as their chief industry, and cause
great destruction am ong th e  young plaice, would no longer be able to  m ake any  profit
able catch. T he sam e end w ould naturally be even better attained by a  higher size- 
limit than 2 6  cm., for instance 2 9  cm., bu t a  size-limit of 2 9  cm. would cause too  heavy 
a loss in plaice on o ther grounds than the young-fish areas, and m ust therefore be 
considered as too high. A  size-limit of 2 0  cm. on the o ther hand, would be far too 
small, as it would scarcely be calculated to deter the fishermen from w orking the young- 
fish grounds. A  lim it of 2 3  cm. is also too low, and w ould at the outside only render
fishing in A reas A 2 and A s unprofitable in spring and autumn.

Similar investigations to those in England have h itherto  only been carried ou t on 
a very small scale in o ther countries. A s far as it  has been done in G erm any, the 
results seem to show th a t a size-limit of 2 3  cm. would only exceptionally  render fishing 
in A s and B4 unprofitable, and only when the steam ers w anted to fish especially the 
localised shoals o f young fish in the  spring and autum n m onths. A  size-limit of 2 6  

cm. would probably render steam  traw ling in A rea A3 unprofitable for m ost m onths of 
the year (with the exception of the w inter, which is always a  poo r tim e for plaice in 
trawling), and also in a great p a rt of B 4, w here the  g rea t shoals of young fish occur.

As regards A rea  A-2, which is chiefly fished by H olland, no corresponding investi
gations have unfortunately  been carried out. A s however the D utch fishermen do not 
observe any size-limit, and take and consume much sm aller plaice than the  G erm an or 
the English, we can w ith a  fair degree of certain ty  presum e th a t a size-limit as low as 
23 cm. w ould render th is A rea A 2 unprofitable for trawling, especially for the  steam ers.

W ith the small sailing vessels, chiefly German and D utch, which fish for plaice off 
the southern coasts of the N orth Sea in the  areas A s, B4, A2 and B 3, and bring  their 
catches of plaice alive to  the  m arket, conditions are som ew hat different to  those which 
apply to  the steam ers and  the large sailing vessels (smacks, etc.) which fish far ou t at 
sea. F o r these sm all vessels, especially for the. German, th e  plaice is the  m ost im por
tan t and m ost valuable fish in their catch. T hey  take on an average smaller plaice 
than the steam ers w hich fish farther ou t a t sea, and the  num ber of undersized plaice in 
these catches is considerably larger. I t  is thus certain th a t a low er size-limit than that 
required for the steam ers would suffice to  render the fishing o f their p resen t grounds 
quite unprofitable for these  sailing vessels; in any case, a size-limit of 2 6  cm. would 
here have the same effect as a limit of 2 9  cm. for the steam ers. But while the steam ers

8 *
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would only be obliged to  change their fishing grounds, these sailing vessels, which are 
fitted for the cap ture  of live plaice, would soon be forced, by  the introduction of a 
com paratively low size-limit, to  give up fishery entirely as unprofitable, or alter their 
m ethods of fishing, for instance, by introducing the  D anish “ Snurrevaad, ’ and building 
larger vessels w ith m otor engines. Conducted on these lines, plaice fishing can be made 
to  pay, even w ith a  size lim it o f 26 cm ., a t least in the areas A3 and  B4, as is clearly 
shown by the results of the Danish plaice fishing in the N orth  Sea.

If  it were possible, by  m eans o f the introduction of an international size-limit (e .g ., 
o f 26 cm.) to render unprofitable, and thus entirely prevent the  traw ling of the coastal 
areas of the southern N orth Sea, or at any rate the young-plaice grounds therein  con
tained, for a  great p a rt of the year, th is would certainly mean an effective protection 
of the younger stages, no t only of the  plaice, but also of o ther im portant food fishes, 
such as the  com m on sole and the turbot. T he protection w ould m ean practically the 
sam e thing as the introduction of close seasons and closed areas, w ith this essential 
difference however, th a t it is left entirely to the fishermen them selves how far they  
will respect th e  close seasons and closed areas, this being for them  only dependent on, 
w hether the fishery pays or not.

The height o f the size-limit m ust then be determ ined, on the one hand, by the 
probability which it affords for the protection of the young plaice as stated above, and 
on the o ther hand, by the  loss caused to the fishery of the  different countries by the 
introduction of such size-limit.

The loss which w ould be suffered by the different countries owing to  size-limits of 
various height, can only be calculated from those series of m easurem ents which we have 
obtained as to  the com position of the landings based on m arket m easurem ents. W e 
can designate as loss the  quantity  of those plaice which lie below the length  o f the  size- 
limit given, expressed as percentage o f the to tal landings. A nd  we m ust here distin
guish betw een loss in number, loss in weight, and loss in value. The tw o last m ay to 
a  certain degree, though  no t entirely, be regarded as proportional to each other. The 
weight percentage of loss will probably always be som ew hat higher in reality the  loss 
in value, and thus represen t its maximum. On the  o ther hand, the actual loss both 
in num ber and weight, will generally tu rn  out som ew hat higher, as shown in th e  ca l
culations from the  landings, as, if the size-limit is s tric tly  observed, there  will always
be a num ber o f plaice which are no t landed, although th ey  m ay be of the required 
size or even larger. T hus the difference between the  weight per cent and the  true 
percentage value should be m ore or less equalised, so th a t the  weight p er cent can 
be regarded as a good indication of the  loss.

In the com parison given below, the  lengths of 20, 21, 22, 23, 24, 25, 26 and 29
cm. are taken, as possible size limits, and the  loss in num ber (n) and weight (w ) shown 
for each country  with each size-limit. T he loss values are in m any cases m ore or less 
uncertain, owing to  th e  lack of sufficiently extensive m arket m easurem ents to allow of 
their exact determ ination. This is the case for instance with Holland and Scotland, 
while Belgium for the  sam e reason cannot be taken  into consideration at all. T h e  un
certainty is no t however, so g rea t in the  case of any o f the  countries here shown, as 
to render the figures valueless; they  can and will no doubt be altered by renewed and 
m ore accurate investigation, which must, in particular, be extended so as to  obtain
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mean values for a  considerable period of years; the  alteration will how ever scarcely be 
so g rea t as to  m ake any essential difference in the  result. T hus the loss figures for the 
G erm an sailing vessels, which are here calculated from th e  m easurem ents for the  year 
1909, will p robably  appear lower when other years are included, for instance 1905, as 
the catches for 1909 contain, in contrast to  those  o f 1905, an extraordinarily  large 
num ber o f sm all plaice.

Table 1 1. Probable loss inflicted on the plaice fishery o f the different countries in number 
and iveight per cent o f  the total catch, by the introduction o f a size-limit.

Country

Loss of plaice in number (n ) and weight (w ) per cent 
with a size-limit of cm:

Existing
size-limit

20 21 22 23 24 25 26 29

England. n I 3 7-5 14 22 32 41 63
Steam  and Sail w 0.2 i 2.5 5 9 14 20 37

G erm any n O .7 2 5 11 19 30 42 73
Steam w 0.2 0.7 2 5 IO 1 6 25 52
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w
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86 18 cm.

Steam  and  Sail
n
w P 

P
OJ

 
Si 3

1.6
9
5

20 
11

34
20

47
31

60
42

85
68

Holland. n 8 17 30 43 55 66 75 92
Steam  and Sail w 4 9 17 27 3« 49 59 82

None

Sail
n 22 37 53 67 — — 91 —
w 18 32 47 • 60 — — 86 —

D enm ark.
Sail

n
w

— — — —

LO 
C

O

0’ 
0 4

2
16
9

70
59

25.6 cm.

Scotland. 
Steam  and Sail

n
w

—
— —

i

0.2
— 3

0.6
6
1.4

1 7

5
None

T h e  first po in t which strikes one as o f particular im portance in this tab le  is the  fact 
that a  size-limit of uniform length, say 25 cm., would cause very  different losses in the 
respective countries. T h e  greatest contrast in th is respect is th a t shown between H ol
land and Scotland; in the  case of the latter, a size-limit o f 25 cm. would only cause a 
loss of less than 1 %  of the  to tal value of the  yield, while in Holland it would mean 
no less than  59 % . A nd this enorm ous difference exists in spite of the fact th a t neither 
of the two countries in question observes any  size-limit. T he explanation naturally lies
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in the  fact th a t the  Scottish plaice fishery is based on the capture o f  large plaice in 
the high sea regions of the northern N orth Sea (G, F , E, D  and Bí) th e  Dutch, on the 
o ther hand, alm ost exclusively on the capture of sm all and very sm all plaice in the 
shore areas (As and B 3) of the south eastern N orth Sea, th e  stock here being fished 
w ith particular in tensity  by  Holland, as bo th  steam ers and  sailing vessels take all small 
plaice caught, down to far below 18 cm. These very small plaice can always find a 
m arket in Holland, especially when brought to land alive, as is the practice of m ost of 
the  sailing vessels.

A  similar difference in the  loss caused by a size-limit, though no t so g rea t as th a t 
here shown betw een Scotland and Holland, appears betw een the  steam er and sailing 
ship landings of the sam e country in cases w here the sailing vessels are sm aller, fish chiefly 
for plaice, and principally or entirely in the  coastal areas. As the sailing vessels in 
such cases are concerned w ith a stock com posed, on an average, of sm aller plaice, the 
average size of the fish in their catches is naturally sm aller than in the case of steam ers 
fishing larger and m ore distant grounds. C orrespondingly, we see th a t with a size-limit 
of 25 cm., the  loss to German steam ers in w eight and  value would am ount to  only 
2 6 ° / o ;  in the case of the sailing vessels however, to 52 °/o, i .e . ,  tw ice as much. S i
m ilar conditions evidently prevail also in Belgium and Holland.

I t has been m entioned above, th a t on the  basis o f  the  investigations carried ou t in 
E ngland , a size-lim it of about 26 cm. was considered necessary, in order to  provide 
really effective protection for the undersized plaice in the coastal areas concerned, w ith 
th e  presen t m ethods of trawl-fishing. It is evident th a t in the  event o f such size-limit 
of 25 or 26 cm. —  the sam e which is already legally decreed in D enm ark — being 
introduced, b y  international co-operation, as the general limit for the whole of the N orth 
Sea, the im m ediate loss thereby occasioned in several countries would be extraordinarily 
heavy, in certain cases no doubt so serious as to render it a m atter of doubt w hether 
such fishery could continue to exist a t all. This last applies particularly  to the G er
man, D utch and Belgian sailing ship fishery in the areas A3, Aa, B 4 and B 3, where 
plaice form the  principal p a rt of the  catch.

In the face of this threatening danger to a  num ber of fisheries attending the in
troduction of a size-limit of 25 to 26 cm. it will be easily understood th a t the countries 
here concerned, while recognising the necessity of size-limits, and of higher size- 
limits than hitherto , cannot advocate the adoption of a  universal size-limit uniform for 
all countries, a t any  ra te  unless it be extrem ely low, and in any case lower than 
that a t p resent custom ary in Denmark. In Holland, such an international size-limit in the 
in terest of the D u tch  plaice fishery is desired, in the first instance, to  be not higher than 
20 cm., in G erm any not higher than 23 cm. O r for instance, in Belgium and 
G erm any, a h igher size-limit m ight be fixed for steam ers, say 25 to 26 cm ., and 
a considerably low er one for sailing vessels, say 22 or 23 cm. These proposals are 
supported by the indisputable facts, firstly, th a t plaice fishing is for the steam ers, in 
contrast to the sailing vessels, seldom of the first im portance, bu t plays, as a rule, a 
subordinate p a rt; secondly, th a t the sailing vessels fish as a rule less destructively than 
the  steam ers, the fish they return to the sea having a g rea ter vitality; and thirdly, th a t they 
utilize the small plaice, which are for the  m ost p a rt b rough t alive to  the m arket, to
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much g reater advantage. A  modification of this proposal is, to fix a  higher size-limit 
for plaice brought dead to  m arket, a lower one for those brought in alive. T his would 
especially be advocated in D enm ark and Germany.

VI.

The probable influence which an effective protection o f  undersized  
plaice and a more rational and more productive fishing w ould exercise  

on the maintenance o f the plaice stock.

It is com paratively easy to approxim ately  determ ine the  loss of plaice which the fishery 
would suffer in the  first instance by the  introduction o f a size-limit; it is however, very 
difficult to estim ate the compensation o f  this loss, and possible ultimate profit, which would 
arise from effective protection of th e  young fish and consequent lasting  im provem ent 
of th e  plaice stock. Such com pensation, sooner or later, for the initial loss, and a 
possible ultim ate gain m ust naturally, if a t all possible, be guaranteed, if size-limits 
are to  be legally enforced.

T he general opinion on th is po in t is, th a t such a guarantee can be given. P ro
tection o f the  young undersized plaice m eans an increase in the reserve stock which 
supplies the  higher age-classes, and thus, caeteris paribus, an increase in the  num ber of 
larger and older plaice, or in o ther w ords an increased density o f such fish in the  stock. 
T o  w hat ex ten t such increase m ight take place is shown by the following estim ate ;•

T he to tal stock of plaice in the  N orth  Sea has been estim ated above a t about 
1,500 million fish, of 12 cm and upw ards in length and from the beginning of the 
th ird  year and upw ards. O f these about 76 °/o, or 1,140 million are under 25 cm. 
long, and 24 °/o, or 360 million 25 cm. long and upw ards, up to the  grea test length, 
or for every 100 small plaice under 25 cm. long, 32 larger fish. O f this stock of plaice 
abou t 33 °/0 are caught, according to  our estim ate of the  fishing coefficient, every year 
by  the  traw l, and, presum ing th a t th is coefficient applies to plaice both  under and over 
25 cm. we get 376 million of the form er and 119 million of the  latter. If  we could 
succeed, by means of a size-limit of 25 cm ., in really protecting all plaice under this 
length , then there would be 376 million plaice every year, of from 12 to  24 cm. which, 
instead of being caught as heretofore, and disappearing from the stock, would rem ain 
alive and continue their grow th. Som e tim e after the  introduction of the  size-limit we 
should thus have, for every 100 plaice thus spared, 32 which had grow n larger, and 
the  stock o f larger plaice would undergo a corresponding absolute increase in numbers,
i. e ., in th is case of about 119 million, or rising from 360 million to 480 million. W ith 
a  fishing coefficient of 1/a 160 million m arketable plaice of 25 cm. long and upw ards 
would be caught annually, instead of as form erly, 119 million, or one th ird  m ore than 
than  heretofore.

If  we apply  th is estim ate to  the E nglish  plaice fishery, we get the following results. 
T h e  quantity  of plaice annually landed in England from the  N orth Sea can be taken
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(see p. 25) as 112.5 million fish, w ith a total weight o f 29 million kg. O f these 
the  quantity under 25 cm. am ounts to  32 °/o of the num ber and 14 °/o of the weight, 
or 36 million fish, with a  to ta l weight of 4 million kg. th e  average weight being i i i  
gr. per plaice. This represents the  loss which the introduction of a size-lim it of 25 cm. 
w ould entail. T here remain 68 °/o of the  num ber and 86 °/o of the  weight, i. e., 76.5 
million plaice with a total w eight o f 25 million kg. and an average w eight of 327 gr. 
per fish. A s a consequence o f the increase in the  stock  of plaice o f 25 cm. and
upw ards, effected by the size-limit, according to our previous estim ate, this quantity
w ould be magnified by one-third o f its am ount. T he catch of plaice o f 25 cm. and
upwards would then be increased by  25.5 million fish, weighing 8.3 million kg. which
represents the profit accrueing to  the fishery some tim e after the  introduction of the 
protective measures. W e see, th a t the profit in weight is more than  double the loss, 
it would however, in value probably be th ree tim es th a t am ount, since a kilogram m e of 
plaice with an average w eight of 327 gr. has a t any rate a  considerably h igher m arket 
value than a kilogram m e o f plaice w ith an average weight o f only 111 gr.

T he sam e calculation w orked out for the  total landings in G erm any (steam er and 
sailing ship) shows an annual loss of about 6 .6  million fish, w ith a to tal w eight of 0.77 
m illion kg. and an average w eight per plaice of 117 g r. T h e  profit would be 2.5 
million fish, w ith a total w eight o f 0 .57 million kg. and an  average weight per plaice 
o f 230 gr. T h e  loss is here g reater in num ber and weight, but p robably  no t in value, 
as according to  JO H A N S E N ’S calculation for instance, plaice of an average weight o f 230 
gr. have in D enm ark nearly th ree tim es the  m arket value of those which average
117 gr.

F o r the Germ an sailing vessels alone, a size-limit of 25 cm. would m ean a loss of 
4.5 million plaice with a to tal w eight of 0.5 million kg. and an average weight o f 111 
gr. as against a profit of 0.8 million fish w ith a total w eight o f 0 .16 million kg. and 
an average w eight of 196 gr., thus am ounting to only one-third of the  loss in weight. 
T his heavy loss would however in all probability be for th e  m ost p a rt com pensated by 
the higher price. A lm ost the  same applies to the D utch and  Belgian plaice fishery from 
steam ers and sailing vessels, while in the case of the plaice fishing from sailing vessels 
of these countries, the loss occasioned by  a size-limit of 25 cm. would scarcely be com 
pensated b y  the possible profit, a t any rate  a t f irs t

It appears, th a t in thus calculating the  profit which should accrue to  the fishery 
by  protection of the young of the plaice, the relative height o f this profit in num ber 
and weight per cent is entirely independent of the height of the size-limit, and only 
depends on the intensity of the fishing to which th a t p a rt of the stock now protected  has 
h itherto  been subjected; being equivalent to the fishing coefficient of same. I f  this is 
for instance one-third, then the profit to be expected is also one-third of the  num ber 
and weight o f those plaice h itherto  caught, from the size-limit upwards. If  the profit 
thus obtained is greater than the loss, then we have an actual extra profit. T h e  loss 
in w eight is thus equal to  the  w eight percentage o f plaice below the size-limit, the 
profit being equal to the w eight percentage of plaice from the size-limit upwards, multi- 
tiplied by  the fishing coefficient. In this m anner we can, w ith the view here given 
(p. 6) of the loss, easily calculate w hat size-limit m ust be chosen in order to provide 
a  further ex tra  profit. F or the D utch fishery for instance, — steam ers and sailing
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ships together, a  size-limit o f 22 cm. would, with the presum ed fishing coefficient one- 
third, suffice to give a large ex tra  profit. F or the Germ an steam ers a  26 cm . lim it 
would mean com pensation for the loss, and 25 cm. a considerable pro fit; for the  G er
man sailing vessels a  limit of 23 cm. would, with fishing coefficient one-third, be enough 
to give a considerable ex tra  profit.

T h e  calculation here given as to the  possible profits to accrue to the  fishery owing 
to the introduction of effective protection  o f the young plaice are based upon the sup 
position, th a t all plaice below the size-limit, which are now caught by the trawl will, fo r  
the future, really be spared, and grow larger. This supposition can however, never be 
entirely correct; even with the  h ighest possible degree o f protection which can be ob 
tained by the  absence o f the  trawlers from the young-fish grounds, there  will still always 
be a certain num ber of undersized plaice caught and destroyed. B ut with a lower degree 
of real protection, the  profits o f the  fishery will also be proportionally  less; if for in
stance only half o f all the undersized plaice form erly caught are now spared, then the 
increase or profit in fish of legally m arketable size will also only be half so great. T he 
profits calculated above are thus to  be regarded as maximal values, with a fishing coef
ficient o f 0.33.

On the other hand, the profit accrueing to  the fishery by protection  o f undersized 
plaice can be further increased, viz, by increasing the  fishing coefficient: i. e., a  more 
intensive fishing than  hitherto  of plaice above the size-limit. This p a rt o f the stock 
being larger than previously, it can bear m ore intensive fishing. W ith an original fishing 
coefficient of 0.33, this stock will increase, after the introduction of protective measures, 
by one-third, i. e., will am ount to 4/:i its form er size. A nd if the  fishery form erly redu
ced it by  one-third, i. e., b rought it down to 2/:î of its am ount, it can now be reduced 
by fishery from 4/a to  2/:¡, i. e., by one-half, w ithout falling below its form er size. T his 
possible increase o f degree in the  fishing can to a certain ex ten t com pensate for the  
decrease in profit caused by  im perfect protection . It could, however, if carried beyond 
the ex ten t permissible, also cancel the  whole profit, by  gradually  reducing the  stock of 
legally m arketable fish below  the  size a t w hich it stood before the  introduction of p ro 
tective measures.

A lthough  these estim ates of possible profit to the fishery, based as they  are to a 
great ex ten t upon hypotheses, m ay appear uncertain, as against a certain loss, they yet 
suffice to prove th a t an actual, certain profit may be reckoned with in the future, and 
th a t this profit will be the greater, the m ore effectively the undersized plaice are p ro 
tected. A nd protection will be easier, the  m ore a size-limit succeeds in restricting the 
ruinous traw ling on the  young-fish grounds, and the m ore the trawling, as far as it is 
solely or chiefly concerned with plaice fishing, can be replaced by other and more 
merciful m ethods of fishing.

Besides the certain profit w hich the  fishery w ould obtain from  the enforcem ent of 
effective protective m easures, there  is also a probable profit. A n  increase in the num 
bers o f  th a t part of the stock lying above the  size-limit would mean, an increase in the 
num ber of females reaching m aturity , and thus, unless the whole o f this increase were 
again rem oved by increased fishing, the num ber of eggs spawned would also be greater. 
O ther conditions rem aining unchanged, this would lead to  an increase in the  stock of
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young plaice below táie limit of size, and this again to  an increase o f  those above the 
size-limit.

This discussion of th e  increase of the plaice stock as a  result o f  the protection of 
the  young plaice is, in its essentials, only theoretical. It is th e  m ore valuable for our 
purposes that we have already on hand some experience of practical results of protective 
measures. In D enm ark th e re  has existed since 1888 a prohibition against the  sale of 
plaice under 25.6 cm. and  this was reinforced in 1907 by a prohibition  against landing 
of same. It has been proved, th a t the Danish plaice fishery  has, in spite of the 
restriction imposed by  so high a limit, shown a continually increasing developm ent for 
the  last 20 years. T h e  introduction o f this legal size-limit h as  thus certainly proved no 
hindrance in the  way of profitable fishery. W ith  regard  to th e  N orth  Sea in particular 
it has been proved th a t in the E sb jerg  fishery district, A reas A 3, B 4 and B5, profitable 
fishing can be carried on by the  Danish cutters in spite o f  th e  size-limit. A s regards 
the K attegat, there  has, for the  years 1895 to 1907, with th e  said size-limit, been no 
further decrease in the average weight of the fish caught, in sp ite  of extrem ely intensive 
fishing, which is p robably  g reater than in any other part o f  the N orth  Sea, nor does 
there appear to  have been any decrease in weight in the  to tal yield of the plaice 
fishery. I t  is in all probability  reasonable to suppose th a t the  plaice stock, and the 
quantity  of fish yearly  rem oved, have here reached a certain stationary  condition, which 
is m ost probably due to  the rational protection afforded to  the  young fish during 
this period. This supposition seem s the  m ore justifiable, since by the  Danish m ethod 
of fishing, viz., with the ' ‘Snurrevaad’’, practically all the undersized plaice caught can 
be returned alive and unharm ed to the sea.

T he restriction of the fishery on certain fishing grounds by  means of a  size-limit 
would naturally also involve, in addition to  the  loss in plaice, a  further dim inution of 
the  quantity of o ther food fishes taken. This has for the  m ost p a rt not been taken 
into consideration in the foregoing calculations. It is however probable th a t this further 
loss would also, by the increased protection of these o ther food fishes, soon be com 
pensated and turned to  profit.

V II.

The desirable height of the size-lim it for the plaice in the whole North 
Sea, to be determ ined by international agreement.

It is no p a rt o f th e  ta sk  of the General R eporter to formulate positive proposals 
as to an international size-limit to be introduced for the plaice in the whole o f the  
N orth  Sea. This ra ther concerns the  Central Council, or particularly, perhaps, a C om 
mission to  be form ed by  the  sam e for the  consideration .of the  Plaice Question. T he 
results of the  international investigations on this subject, as stated in the General R e
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port, will however, form the basis upon which the discussions and decisions of such a 
Commission m ust rest.

T hese results o f our investigations seem to  indicate, th a t a really effective p ro tec
tion against the enorm ous, and for the m ost p a rt useless destruction of the young 
o f the  plaice by  the  large steam  and sailing trawlers can only be attained by 
means of an international size-limit of 25 to  26 cm. Such size-limit is therefore extremely 
desirable, and an endeavour must in any case be made to introduce same. O n the  other 
hand, it is im possible to overlook the  fact th a t the  introduction of so high a size-limit 
to be enforced in all the  N orth Sea countries, would in the first instance be productive 
o f so heavy a loss to the plaice fishery of certain countries, e. g ., G erm any and H ol
land, th a t these fisheries would be dangerously injured, and their very existence, upon 
p resen t lines, seriously threatened. In the in terest of these fisheries it would be desi
rable, in the  general opinion, to fix for them  a t first — during a  certain period of 
transition  —  a lower size-limit. A s the  fisheries with which we are here concerned 
bring a  g rea t p a rt of their plaice to m arket alive, and in order to avoid, as far as pos
sible, the  difficulties which m ust arise, with locally varying size-limits, in connection 
with the enforcem ent o f sam e, and the really  effective protection of th e  young plaice,
it would be advisable to  allow such lower size-lim it only for such plaice as are brought
to m arket alive. Such a  size-limit for live plaice would perhaps be sufficiently high 
when fixed at 22 or 23 cm.

Finally  we m ust take into consideration the  fact th a t our know ledge as to the pos
sible effects of a  size-limit, and especially as to  the  height of the actual ultim ate profit 
accrueing from  such protective m easure to th e  plaice fishery of the  N orth  Sea, is as 
ye t very im perfect, and based rather upon theoretic  conjecture than  upon practical 
experience. T he introduction o f an international size-limit is thus in the  first instance 
an experiment. A nd with regard to this experim ent we tru st, th a t it m ay prove feasible 
and th a t it m ay succed, and hope th a t it m ay furnish the  aid so sorely needed to repair 
the serious dam age a t p resen t suffered by our plaice fishery, and p reven t the  threatened 
overfishing o f the  stock o f plaice. B ut we do no t know how far our hopes will be ful
filled, or how far we m ay be disappointed. T h e  experim ent is, m oreover, a costly one.
It would therefore be advisable a t first to com m ence rather with a  too  low than too high
a size-limit. It will then be necessary to carefully study for som e years the effects of 
such lower size-limit, and only when it proves necessary, replace it w ith a higher.
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Subdivision of the North Sea into Areas (Plaice fishing grounds).
D ep th  o f the areas:

A  o— 20 m .; B 20—4.0 m .; C 40— 60 m .; D  60— 80 m .; E  80— 100 m. ; F  100— 200 m .; G over 200 nr.




