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OBSERVATIONS AROUI THE ANNITAE SPENT KERRIF G-
COICENTRf.TIONS ALONG THE HBLGI-r AND FRENCH

COASTS.

Since the winter 1930/1931 the Belgian Marine biologi-
cal Institute has been studying with particular interest the spent her-
ring concentrations, which settle down everv winter along the Belgian and
French coasts. These concentrations appear along our coast immediately af-
ter the breeding. It is highly probable that their spawning-grounds are
situated in the extreme southern part of the North Sea and the jastern
Channel. When the concentration reaches the coast, all herrings - with the
exception of a few - are spent. The development of eggs and milt goes to-
gether with aprejudicial reduction of mesenteric fat, their evacuation cal-
ling for an‘extremely hard physical effort on behalf of the herring, ex-
hausted and grown thin by this strain. It does not feed whilst staying
qlong the coast, but, as scon as the desire for food sharpens the concen-
tration scatters and begins its search for food. The exact spot where the
feeding-grounds are to be found have not yet been located with certainty.
The following statements could be an indication for further explorations
as to their location.

I At the end of March, and the beginning of April 1938, important quanti-
ties of herring (stage Il) were landed by Belgian fishermen. The-* came
from the "Silver-pit" . The characteristics 0f those fishes were very much
the same as those in the 1937-1938 concentration along the French coast.
(See G. GILSON : Spent-Herring from the "Silber-pit", Rapo, et Froo.-verb
vol. Oil, ill, n® 16, 1939).

I Prof. IE GAIL and Dr. FURNESTI!! draw our attention to the presence of
"Bank-herring" on the Fladen-grounds, during the years 1929-1933-
This herring aswvell as the Atlantic herring met in those grounds was
in full feeding period (See J. FURNESTI!! : Observations diverses sur les
concentrations du harengs du "Fladen" (Mer du Nord) Rev. Trav. Off. des
Péch. Mar. Tom.III, Fasc.l, 1936.)

The above mentioned points coujd make us draw the con-
clusion that part of the herring, spending a recoveringstage along our
coast during the wintermonths, makes for Northern waters to find its food.

The summary of the results of our studies on this matter .
were regularly sent to the International Council for the Exploration of the
Sea, which incorporated it in its "Procés-Verbaux des Réunions". Fue to
warcircumstances nothing more could be sent since 1939.

However, the herringwork was carried on, although an exception had to be
made for 1940-1941, when waroperations made all fishery and every experi-
ment impossible.

Here follow the results since 1939 of the work continued
according to the methods recommended in 1930 at Lowestoft,



COLCMTRATIO 1938-39

The study material at our disposal consisted of 24 sam-
ples each of 25 herrings, totalling 600 individuals. AIll of them came
from the french coast, between G-ravelines and Boulogne.

I. Length.

The length of the analysed herrings fluctuated between
20 cm. and 29 cm.; the average length attaining 25,20 cm.

frequency of the length-measures in cm,
13 . m—————— T

Length 20 21 22 23 24 0 25 ; 26 1 27 28 29
lumber 3 17 43 100 97 j 90 ! 114 1 92 40 4
9% 0,5 2,8 7,2 16,7 16,2 13 i 19 j 15,3 6,7 0,7
IT Weight.
Average weight of the individual : 114 -gram.
Average number per Ks : 8,8
IIT Sex.
Hale : 294 or 4%
female s 306 or 51%
IV Gonads.

frequency for the different stades (Rjort scale, slightly altered]

m e i

Stades 1 \Y4 ! VI VII VIII-II

lumber 6 i i 4 19 570
% V - o o 4 1 0,7 3,2 95,-

V Mesenteric fat.

frequency of the mesenteric quantity of fat (Byjort scale)

Quantity 0 1 + K
lumb-er 118 440 33 3

7é 19,7 73.3 6,5 u,o
VI Age.

24 out of the 600 individuals of which the study materis
consisted could not have their age determined, 551 were from 3 up to
10 years old, while the 25 remaining counted 11 and more years.

frequency of age and year-class.

Age 3 .4 5 e - 7 8 9 10 +
~ear-class « 1935 1934 1933 1932 1931 1930 1929 1928  Anterior
lumbe r 47 224 55 79 62 8 72 4 25

@ 82 28,9 9.5 13,7 10,8 1.4 12,5 0,7 443

viduals, amounted to a total op 70,3% of the concentration mwhich may
be regarded as really promising for the coming campaign.
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Lengthand age.

Average length of the herrings O‘E the class 1935 : 22,29 cm.
it i ; it Lt it
i I " i I 24 " 1934 : 23,67 cm.
. . N . > 1933 : 25,33 cm.
u L. i t 4t 4933 . 26,25 cm
t t it i t! i 4 t 1931 : 26’-5 cm'
i tt t tt t t 1 ; 26 '

1930 : 27,50 cm.
YII Vertebrae .

Frequency of the number of vertebrae.

Fumbc.r of vertebrae 54 55 56 57 58

Fumber of indivi-

.duals 4 51 254 289 22
0,6 5,2 42,3 48,2 3,7

Vonthlv- and secasonal average of vertebrae.

0" ! S
December i January February Season
56 ,48 . 56,4 p ? 56,51 56,49 j
i

vrith the exception of the month of February, when the
concentration was rather '"'Po”y.spondylic" the composition of the herrinj
shoals was distinctly characterised by "Oligospondylien which indicate;
that Forthsea herring was preponderant in numbers.

VIII Cont-enus oF stomach .

A rather important quantity of food was onl-T to be
found in 9stomachs. It consisted mainly of copepoda rests, Temora
longicornis.

IX Landed quantities and value.
The campaign started fairly early (16 December 1936)
Lachlng sufficient catches however it was stopped sub an ecarly date

(23 January 1939)

The total capture amounted to tho weight of 2.638.320 Kg
and it was sold for the sum of 1.865.716 1ls, hardly 0,70 ESper Ks



CONGES'TEATION 1939-40

Due te military operations in the English Channel and
owing to a lack of herring along, the Belgian Coast, only 4 samples of
25 herrings each, totalling 100 species could be analysed. They were
coming from the French' coast, between Gravelines and Calais.

I. Length.

The length of the examined herrings fluctuated between
21 cm. and 26 cm., the average-length reaching 24,64 cm.

Frequency of the lengthmeasures in cm.

Length j 21 22 " 23 24 25 26 27 28
Number 8 8 18 17 22 8 it ! 5
d - - - -
Sk AL LS S L N SLE TS
II. Weight.
Average weight of the individual :103 gr.
Average number per Ks 29,7
ITI Sex.
Kale : 52 or 52%
Female : IS or 460
It Gonads
J =
i
Stades 711 YHI-II
Number 2 96
0 . J -
& j B !

Y Mesenteric fat.

Frequency of the quantity of fat. (scale Hjort)

Quantity 0 1 I F
Number 28 69 3
% 69,- 3,-
TI Ase.
The analysed herrings were ; & in vacj-s.::  0ld, the maxima.?

being attained by the five-year -old herrings*



frequency of age and year-class.

,}"*7

Age 7 4 5 6 7 ) 10
Year-class. 1956 1935 1934 1033 1932 1831 " 1930 1929

Lumber 16 « 22 30 L 10 8 1 0
r° 16,' 22,' 30:' 7]5— 105' 8,- 1,— 6]_Hf'

The 4 youngest year classes gained in the 19*39/40 co:
centration with 78% an up to non- never reached percentage it being tin
a favourable omen .for the abundance of coming concentrations.

Length and Age.

Average length of the herrinr<S gf t class 1936 : 22,37 cm.
i 0 CHRE R 1935 : 23,68 cm.

7 . ~

i b oo 8 b 1934 © 24,97 em.
I H 1 if 1 f i 1933 : 26,6, cm.

If I H H i i 1932 : 26 ,90 err..
i 1931 ; 27 ,« cm.

VII Vertebrae.

Ir- Quency X bhe number of vertebrac.

[
Lumber of ver
tebrae ;5 56 57 58
[umber of in-
dividuais 5 35 53 )
4 59- 35, 55 5« 5,
Average of the season ; 86.60 vertebrae.

As all samples had been o0o0j.le -ofed during the month of
January, and owing to the fairly high nv. age. of in- vertebrae we may
come to the conclusion that even that very month the Channolhorring was

airead'r strongly represented.
VLXI;, Cpntcryj”, tf lihgmaohsy- y. .

Lo food was to be found in any stomach, /le may attri-
bute this to the fact trat the samples have been caught long before
the concentration dispersed, on a moment v:hen the longing for food had
not yst been revived.

IX landed -quantities and value .

Because of military operations, the fishing activity
during that period really met with great difficulties. On account of
tris, there was only fishing during the- month of January. Belgium saw
only 18 catches landed, totalling a weight of 60,880 Ksand amounting
to 110.570 flis thus an average price of 1,82 iuper ks

9QLCMTHATig5wl 940y ; A-.

Owing to war operations and by want of herring along the-
Belgian coast, the study of the spent he-rringconcentration could not
be continued.



CONCENTPATIOL 1941-42 .

Although the spent herring had already made its appea-
rance along the Belgian coast on the 9th of December 1941? the expe-
riments could onl;: be started on the 2d of -ebruary 1942. On this ac-
count the study material was limited to 9 samples each of 25 herrings,
totalling 225 individuals.

I. Length.
The length of the examined herrings was from 20 cm. *up to
2¢f on. most df thoi» attaining nbcut 2 >cm. The average length was 24,78
Frequency of the lengthmeasures in cm.
- N
r I l~t 8 " 1 .
' Length ; 20 1 21 j 22 23 24 25 j 26 27 28 29 1
Lumber | L ] 22 25 25 60 1 53 20 6 2 ]
| ; 0,4 122 8 12,9 11,1 26,6! 23%6 g8 326 0,9 i
1 7. f - - u . T e N
IT, Weight.
Average weight of the individual 90;0.
Average number perks :13..2
ITI Sex.
Male 122 or 54b
Female 103 or ~6fo
IV G-onads.

Frequency of the differenlt stades (scaie H3ort, slightly altered)

Stades VI VII VIII-TI
Number 2 2 5 216
9 0.9 0,9 2,2 96,-
V Mesenteric fat.
Frequency of the quantity of fat (scale Kjort)
Quantity 0 1 + )
Number 109 10? 6 5
; 48,4 47,5 2.7 1,3
VI Age .
F f d - -ci
r!egluegoly of age and yegﬁcw.ss 't y ) g
Age 5 3 41 5 .6 7 P 9 10 11 12
Year-
class 1939 1938 1937 1936 1935 1934 1933 1932 1931 1930 1929
Number 2 51 2b 74 31 24 11 3 2 1 2
% 0,9 22,7 10,7 32,9 13,8 10,7 4,9 1.3 0,9 0,4 0.9
........... 1 - Jj.




The age fluctuated between 2 and 12 years. The 1936 yea
class, aged five years, appeared to ye the 'strongest class present. Th
whole contingent, of the herrings, aged,3,4,5 and 6 years, attaining
80,If: was again present in extremely large numbers, so that the follo-
wiyg year an abundant concentration could be expected.

Length and Age.

Average len%th of the herrings of the vear- 1938 : 23,3 cm.
L it E : : 1237 : 2v,80 cm.
n 1 -7171 u 1936 : 25 >39 cm.

. it 1 n 1 Ir 11
1936 : 26,10, cm.
1l u ' 1534 7~ 26 }-(I% cm.

1933 : 20>74 cm.
YII Vertebrae.

frequency of the number of vertebrae.

' Lumber of ver-

[tebrae 53 36 )7 98 R

'Fu “er of in-

l divi(}uals 16 o'. cQ IS 1
> . 7,1 40 , - cy;- r 0,5

J__
Average of the season : 56,35

In February the average of vertebrae attained 56, 6"
characteristic of cligospondylie.

In March the average went up to 56,6:2 being fairly
strongly characterised by polyspondylie.

The markedly higher proportion of this average explains
the increasing richness of (Jhannel-herring.

"111 Conbents of stomachs.

fnly 30 out of the 225 anal used stomachs contained sGnd
food, most of it being rests of ccpepcds, i.e. Temora longicornis.

IV landed quantities and value.

As foreseen in the season 1959/,-9 the herrin'concen-
tration was particularljr rich. The catches 'rvu Lelgian coast rea-
ched. 5.030.928 Kg as to q.575*863 Kcin the French waters, amounting, tc
the total sum of 10.006.791 *& The capture per sea-hour and per deve-
loped IuP. in Belgian waters attained 21 Ss in French waters 19 Ks

The total catch was sold for a sam amounting to
80.051.328 Ksat the average of 8 'sper Ke. The abundant catches in Bel-
gian waters were really extr- ordinary, v/heu.we point to the fact that
before 19<1 Belgian fishermen were bound to fish the spentherring it
French waters.



COE'TATFATI-:)? 1942-4-3 «

The study material consisted
herrings, in other words 525 individuals.
preponderant number towards

Scneldt.
I. Injiciii*

The

and 29 on. most of then attaining a length ox 26 cm. The average- le, gth
us 25-40 cm.
hrequencv of the len.gth-measu.res in cm.
. ———*n
length 21 23 %A 29 26 27 "b 2¢ f
o 6 3 Tc lot 176 71 19 4
0 2 {"1,0' 'WEf o 26,3 m oa 13,3 3,6 0.9
] * —L 52 L t-
IT height.
Average weight of the individual 101 gr.
Average number per K 9,9
IH Sex.
ade t 271.er 52
renale 254 er <6-
7 Stades of Id. Gonads.
frequency of the different stades (Hjort scale, ly altersc.
- — R df L A ’
Stades i VI VII T mE
number 1 7 16 505 i
¥ h 2 0,7 0" 96, -
Vj'esenterie fat .
Frequency c¢-y the quantify of fat (scale Hjort)
Vnantity G L. i + M f
lumber POT 190 i 19 ) i
58,6 37,9 ! 2,9 : .4 1
— e =t ]
VI. Age .
frequency of age and ye;:>clas3
Age 3 4 5 6 7 8 9 10 11
Year—
class 1939 1936 1937 1936 1935 1934 1933 1932 5 1531
Aumber 17 136 50 156 70 59 > 16 W7 4
. 3,3 26 j3 ao 30,3 -13*6 U4 °3,1 1w 0,6

— -] =

length or the araised herrings

oi 21 samples each of 21

The concentration moved in
the Belgian coast,

between rankini and the

varied etween (1 or
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The herrings, *hose a;je could -e ceteruined
(115), viere 3 to 11 years old. titii ;O0,pi the year-class 1936, composed
of sis.- ear-old individuals was the most strongly represented contins
gent. The 193& year-class as 's/ell as abundant (26,4%)* On the contra*-
ry the year-classes 1939 (aged three) ano. 1537 (aged five, were with -a
respective percentage of 3,3% and 9,7% extremely poorly represented.

The percentage of the four youngest yenr-
6lasses which attained 69,7% was sensibly lower than in 1941-42 when it
attained 80,1% out of the concentration. If the 1945-04 catches were
not disadvantaged on tniphccount, this was solely due to the constant
interruption of the Autumn-herring-fishery, at a distance from the coas'

Age and Length.

: _ . *
Avegvage len%th %f thne herlilngs %f t}}te yearnclass 1939 : 22.62 cm
) 1 0 n n y 1938 : 24,90 cm,
w it n ! 1937 . 23,84 cm.
t no Lo ¢ on o I 1636 : 25,90 cm*
| H I n ti if n I .
n Ion f n noo0 I 1935 : 26,-57 om.
' 1934 *26,86 d4m.
YHI Vertebrae,
Frequency of the vertebrae .
’ L
Dumber of ! 1
lvertebrae 55 j 56 57 5b
Jumber 11 ! 235 I n.- 28
% 14 | 44,8 47,8 SyS
Monthly and seasonal average-
—1
— | e e
December January February March Season
56, A3 56 y53 . 36 ,-62 36 ,-60 56, 56
L B 1 . c

The seasonal average was 56,56, The 56,<8 ave-
rage it attaihed in December was rather low and makes us suppose that o
that particular moment tre concentration was exclusively composed of
CJaarrnblherring. from. January onwards the average number of vertebrae
increases and attains 56 f53,: which is probably due to the appearance of
channelherring- During the month of February the average number of ver-
tebrae reached 56,.62 and during March 56,60. This increase 1is an abso-
lute proof of a strong penetration of Channelherring into the north Sea.

VIII Contents of' the stomachs

Only in 19 Stomachs a significant quantity of
food fas to be found. It consisted mainlyof copepodhs rests.

IX landed quantities and value -

As had been forecast in 1941-42 the catches.

. were particularly abundant- r'eight and value reached fabulous figures

51.894-746 Ksand 352,5337995 usi.e. an average of 6,66 per us. The ave-

rage capture per sea-hour and per developed H.-P* amounted to a weight
of 22 Ks- . '
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COKGEWTEaTION 1943 -44

The study material collected consistée? of 2c¢ samples,
_gclqgrlrll %ezﬁqufghn%%’as%?talllng 700 individuals, all of them coming
I Length..
The length of the examined herrings fluctuated between
20 cm. and 33 cm. At an average they measured 25,76 cm.
Frequence of!the_AJ_ﬁngthrineasﬁre_s'lin cm. W _
Length 20 21 22 23 i 24 2) 26 127 j 28 29 30
Fumbo r 1 2. 25 31 1 2a 157 ; 246 1 140 ! 51 m7 2
P 0,1 0,3 3,6 4,4 5,4  22>irj 35,i: 20,-it 753 0.3
: - — S S I
IT Weight.
Average weight of the individual 101 gr.
Average number per ks : 9.79
ITT Sex.
Malo 364 or 34,97
Ferna].6 316 or —9’1%
IV Gonads.
Fquuenci of the di.’-/ferent stades (HjOI't scale , slightly alter«- d)
r - ; ‘ T
Stados I i VI bVl /ITT-11
Lumber 1 2 ' 2 1 ! 9 686
¢ l 073 ;: 0,3 0-51 ! 1,3 98, -
_ 1 J_
7 iy'eseirteric fat.
Frequency7 of the onantity of fat. (scale Ejort)
'"T 1. i -
Quantity 1 0 ! I ; + M
Lumber !! 436 i 2e5 1 16 3
% 62,3 1 35,- 2,3 0,4
71 Age.
Frequency of age and year-class.
Age 3 4 5 6 7 2 9 10 11 +
Year- Antw-.
class 1940 1939 1938 1937 1936 1935 1934 1933 rior
Lumber 66 22 124 61 217 99 78 15 15
4 9,5 3.0 17.8 8.8 31,1 14,2 11,1 2,1 2,1
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In the concentration 1943-44 ten different
*/ear-classes -were represented : 1940 to 1933-, i.e. 3- to 12-year-old
herrings, with the greater part in the 1936 year-class, in other words

,se-vfin-TTR 9 .r-n] d indi vi dral! s .

The four youngest classes, 3-, 4,-r, and 5-
vear-old herrings were as a whole, 'with 39,30, vsry poorly represen-
ted, which in case the fishery for Autumn-herding would take place at
a distance from the. coast, could highly have/iisaelva:tas«4 the richness
of coming concentrations. The fabulous catches nevertheless realised,
are in a very large part the consequence- of the above-mentioned fishe-

ry .
..Age and lc-nght.

len%th ?ff the he;rrning Of the year-closs 3940 : 23,38 cm.
1 1 1 1939 : 2A .5 cm.

n I n I I n 193’ : 25,65 cm.
]‘! D) ii i 11 fi " 1036 - 26 , 4 cm.
tl 1! I it it tf 1955 : 2’7 ,02 cm.
VII Vertebrae.
Frequency of the number of vertebrae.
e " w1l £ t
Number of ver- H
t e Orae 55 56 57 38
Number 11 235 251 2t
4 | 2,1 44 8 47 .8 5,3
Monthly and saasOno,1 Overa.ge.
\ "T " e s P e - - | 1
December ; January ) Tobruary March Season
56,44 c jo, 36,53 56,60 ! 56,51

The seasonal average attained 36',-51 vertebrae.
In December ¢ 36,44, which might indicate that during that period the
concentration was exclusively composed of Hortir tee-herring . From Ja-
nuary onwards the vertebrae-charactariotic beoomea ?olyspongylie with
a percentage of jo,34 plainly proving that henceforth Channelherring
Joined th- concentration. In March the average attains 36,60 making us
oelieve in a stronger Channolherring penetration intothe North Sea.

VII1 Oontonts of stomachs .

Of the 700 analysed stomachs only u were found
to be containing some food, nearly all of it being copepod’s rests.
Temora Longicornis.

TL Landed quantities and Value.

During the 1943-44 campaign the spent herring

never touched the French coast but moved along the Belgian coast be-
ten,en Dunkirk and the Scheldt.

vieight ; 58.119.300 ks; value : 504.954.647 rss
i2.7e. 5,2jrn* per Kv. The capture per sea-hour and per developed H.P. was
K&



of 25 herrings,
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COMCEK'THATION 1944-45

The stud f material consisted of 22 samples eacl
totalling 550 individuals having all been collected

along the Belgian coast.

I. Length.

between 20 cm. and 29 cm.: in mo.st cases the length attaining 25 em
The average length attained 25,20 cm.
Frequency of the length-measures.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, m T ' y
' Length 20 21 j 22 23 24 2, 26 27 j 28 29
Lumber j i 116 j 25°¢ 27 62 145 177 74 19 1
f t! 0.7 ii2,9 ‘i”4,5 7,9 11,3 26,4 32,2 . 13,5%{ 3,4 L0,2
IT Leighi.
Average weight of the individual 100 gr.
Average number per Ks 5 10
ITT Sex.
Male : 287 or 527
Female 263 or 487
IV Gonads.
Frequency of the different stades_ (scale H;jort, slightly altered).
=3 - . '
Stades VI VTI VIII - II
Lumber 1 i 548
R 0,2 j A 5 ' 95 .6
V. Mesenteric fat.
Frequency of the quantity of fat.
: i ! ! -
Quantity 0 1 j - £ M
Lumber ] 275 272 1 1
S O L R T LR B i
VI. Age.
Frequency of ajje and asear-class °
Age PR s ‘e 17 8 o ol 13 14

fear-class (194211941 ;1940 1939 1193871937 1936 1935«19341193311951 1930
. 1

35/ @ ; ° d

0,2

Lumber il
% 10,2

1

54 j 58 5
5 9,8110,7 1,6

The length of the analysed herrings

l«m

s 106 42
19 4
TRy

168

64 j
6 30,7 11,61 6,-1
. 1

1,41 c-.4
i i

fluctuated

1

'
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The concentration 1944-45 'Tas coir-josei out
of 12 different.year-classes, herrings from 2 to 14 years old. Tre old
1936 vear-class, eight-year-old individuals once more claimed an excep-
tionally high proportion (30,7),which inevitable caused a decrease in
the percentage of the other year-classes, especially for the herrings
aged 3,4,5- and 6 years, which as a ."hole in the recent concentration
claimed an extraordinary lew percentage. It was forecast that if an
eventual Autumn-herringiishery on the open sea should take place even
before the oncoming spent-herringseason", the abundance of tie next co -
centration would strongi'-- decrease.

Age and Length

Average lengrh of the herring of the year-class ,o4,, : 22,57 cm
ST AR s

- - - ; B B 1939 ,50 cm

l It " I! il tt e *2)62 cm

it I it g B e 26 ,:: cm

1936 : 26 40 om
VII Vertebrae.

frequency of the number of vertebrae.

n

I Humber of ]
} vertebrae 55 56 57 56
j Humber 24 R ;e

f | a,] i 53 .¢ 50-, 4 1.V

Monthly and seasonal average.

k
December i Januar.7 j —ebruary i liaren ] Season
56,-8 ! 56,3b j 56,62 1 56,53 | 56,57
The average .umber of vertebrae for the sea-
son was brought to 56,57. In Decemberitattained1133«"hich 1i.-parti-
cularly low and indicates that theconcentration”during that ver; pe-

riod, «was exclusively composed cl forth sea-herring.

luring January, on the contrary, the avera

of vertebrae greatly increased. indicating a stron;. increase of Channel*
herring.

VIII Contents of the stomachs.

Hot one stomach was to be found with a quan-
tity of food that was worth-mentioning.

TL landed cuantities and value .

In 1944-15 the spent-herringconceniration
moved once more exclusively along the coast between Dunkirk and the
Scheldt.

3.840 catches were landed, amounting to a
total ;eight of 31.846.601 Ksi.e. at an average of 8.189 Ksfcr one
day’s capture.. The average capture per hour of absence from the harbour
per developed H.P. attained 27 Kz

The total weight of the landed quantities mas
sold for the sum of 16711-;.272, thus at an average of 5,25 .8
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(OISCENTRAT 103? _1945-46
Once more were all herringsamp3.es caught

along the Belgian coas'-. The study material consisted of 26 samples
each cf 29 herrings making a total of 700 individuals analysed.

I Length.

The length of the examined herrings -as fror
20 cm. to 29 cm., ' mostly attaining a 27 cm. length ,, Ac Ml ' average
they measured 29. en.

Frequency of The lengthnieasures.

Length 20 -,T'O‘_L 22 23 26 25 ; 26 27 2b 29
lumber U j 21 69 67 57 60 ; 11?7 213 83 5
. i,i 1 Gd 96 8.1 6.6 16,7 *0A 11,9  0.7.
- - Lhl_ . >~ I £ . P —
II 'Light.
Ajerage weight of the individual : 107 gr>
;v/orage number per Ks > 974
ITT Sex..
heilo : 571 or 03%
female ; 529 or -'7)”
IV Gonads

frequency of cno wi if©ren stac s (sei-l= lij Drt sligh' ly altered).

——wei T

Stados ’ VI VII vin i
lumber i 1 36 659

% 6 C ) o/ o

% L 7 1 3 57 ...

Vresenter ic fut

vecotn, v T ¥ o Oiog (e >¢0iut; Ejort)

1 VT 1 (13 1
0 1 4- K
{ Aurae-: r P& 485 18 1
1 28 69,3 2 6 0, ]
/IS I

quenoy or age and year-class.

-l 2 j 3 L v 6 4 8 G 0 lit

;1o class 1353 11942 1941 1940 1952 1938" 3937 1956 {1955 jAnte-
; 1 ‘ frier

ml‘umber ;1 ; 168 39 >0 19 115 Jo1517 92

" om 0,1 ,23,- 12,7 ngk 2.7 16,5 5.7 ~

e R S B TR B

i
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Tlo concentration 1945-16 vas composed cut
of 33 different yoc'.r-ciassos, herringi aged 2 to 16 years. This time
the 3-'fre?r-old herrines which;participating for the first time in leae
spawning and attaining a percentage of 24, are repr sontod in the con-
centration with the highest proportion, foliola.4 tr tho 9-year-old
(1936 class), with a percentage of 18,7. Th.. herrings aged 3-,4,- 5,-
and 6 years were once moro, with a total percentage of e-3,8, represen-
ted far below the normal average. This time also it is a bad omen for
the results of the coming sp;nt herring season.

Ape and length.

rag. len%th Of the nerring of the cia 1912 : 22,92 cm.
' . ‘ : ' 1941 : 24,83 cm.

r L § L 1940 g6, cem.
it " i : k 193" : 27,30 crn.

VII Vertebrae

Frequence of the number of vertebrae

1 - — . — i f
humber of
,vertebrae 54 55 . 56 57 38 y%’
i
(lumber 1 16 s 71 359 50 1
0,1 1 38,7 31,3 ° I
[. * - —L o J. . B 4.1 1

Monthly and seasonal average.
i
"Occombo r January frbruary Barch Season

56,53 56,67 56,71 56, 39 56,63

*

from the beginning the concentration was cha-
racterised by pol. spondylio (56,63). With a percentage' of 56,63 the sea-
sonal average attained a high proportion making us conclude that the
Channolhorring had a strong participation in the composition of tin con-
centration.

VIII Contents of stomachs.

98,3% of tho stomachs .or empty® oni' from
secarch onwards some food was to be found, mainly consisting of lusts of
cop.,pods ..

la Landed quantities and value.

Yet this time- did biro spent be-rring concentra-
tion move in pr pondérant number betw,cn hurkire and the Scheldt.. The
landed quantities amounted to 6.539 catches, weighing 26.353.638 ks1i .c.
an average of e.030 ks fer one day’s capture. The mean catch per hour's
absence from the harbour per developed H.P. was 11,3 Kxs

If compared with the average catches booked
during the four previous spent h,rringcampaigns this means a decrease,
of 5Cl tc 60%.



This immense depression is largely due to
the renewal in 194-5 of the Autur .-herring fislier: in the Southern
horta Sea and the (jastern Channel The rich catones this fisher*- pr
vided, undoubtedly v.eant ar important previous thinning oi the spen®
herring concentration of 194-3-46

The landed quantities were sold for the sum-

of 69.694.108 Frs, i .e, at uv,; a orage 2.64 Hsper Kk.
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Rc-capitulation of the results during gho

?2vri°d 193h-190.

The study /material implies
seasons and contains 132 samples, each of 25 herring
3.4-00 individuals.

I Length.

7spent herring-
totalling thus

S,

Table I. frequency of the 1. ngth-me-asurss in percentage.

~ T n
Longii in
cm. 20 21 22 23 20 25 26 27
1930-39 9js5 £>8 7,2 16,7 16,2 15 19, 15,
x. 0 - 5- «?' 18, - 17, _ 22 "6', 14, _
LOAL-/ 2 m e.2 96 12,Q11.- 2G,6 23,3 8,9
19-72-/ 4 - 0”72 o5 9,7 14,9 263 33,3 13,5
19-.-3- 0 u,l 0,3 ; b gz 3, 22 4 39-r 20, -
1944-A9 0.7 2.0 ‘rb py 11.3 265 32,2 13,5
1905 6 Lt - Oyl o6 e.1 8,b 16, ; 30s4 |
Gce-mra 1
javerage 0,5 2,- 5.1 SO L - 19 ,6 26»2 18,3
S e

28 29
6,1 0,7
). -

5. ¢
s
7,3 1
3,6 0,2
139 l"'157

Among the- 0.-eOj herrings that 'mre
ir I27 1 loyesb co. o-:;Tr?. eions, e- lengtu rarin h-tvc exl2
33 cm., the greater armer ai'm rg 26 cm. (26,26 ). The annual length-
average 1lJenetuaied bctv;jen 26 ,64 era. (1939/00) and 25,76 era.

o _ Th. g,norai average o” the
eoitsidered conccntrations <%as 25,33 en.

IT Weight.

".nined
anr and

(1903/7;.%,.}

length for the- ?

Ta Die 2, Average vieight and numocr of individuals in a K=

! T e I B R OO
3onecntraiions Average- weight of humovir of h
the individual (gr.) Plr kilog:
L. B
, 8,8
1939- C 103 9,7
1941-42 11/2
1942-;-3 101 9,9
1943 - gr 108 9.3
19e¢4-45 100 10,-
ish 9,3
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Thu total r/eight ox the 3.4'"0 analysed her-
rings amounted to 357.964 gr. i.e. an average of 105 gr. or 9,5 indi-
viduals per kilogram. The average weight attained its maximum in 193-
39, with 114 gr. or 8,8 individuals per kilogram, and its minimum., in
1941-42 with 90 gr. or 11,2 individuals pur kilogram.

IITI Sex.

Table- 3. Frequency of the sex in percentage .

- » - B e
Coneentration - hale Female
T 1
! TTumber ! % Number ¥
b R = 1
T ] S eererenaenaes o e
1938-39 | 29'r -39,- =0 .
1939-40 ' 50 52,- 46 48, -
1941-42 1 022 54, - 103 /6,-
19-2-43 271 52 ,- 254 48 -
1945-44 3&4 55,- 316 45,-
19/4-45 ! 287 52,- 263 48,-
1945-46 j 371 53,- 329 47,-
General re«-
sult 1 1.7/81 ¢ 52,- ! 1.619 I 48 -
] I -—L 1 ;

The males were, with a percentage of /,e, a
minerita in the concentration 1938-39, while they booked a major pro-
portion in the 6 remaining concentrations. Among the 3.gOO anni -sed
herrings there were counted : 1.781 males, an average of 52% ara 1.619
females, i.e. 48%

IV Gonads.

Table 4, Frequency of the stades in percentage,
(scale Hjort, slightly altered)

= - — — e 0 .
Ooneentration i - Y TI VII | VIII-II
1938.39 . - 0,1 0.7 3,2 —1 o5
i 1939-40 _ ! - 2. 96, -
19<0.-42. 0,9 - 0,9 2,2 96,-
1942-43 0,3 - 0,7 3, - 96,-
1943-44 0,3 0,3 0,1 1,3 58,-
1944-45 0 ' - 0,2 ce 99,6
. 1945-46 0,6 - 0,1 5,1 94,2
Genurai ro-
lsuit 0,4 0,1 0,3 2,6 96,5

»

¥



According to the frequency of the stades of
o..the gonads, where stade VIII-II, with 96,5%, was found to he nearly al-
ways represented, we are undoubtedly in the presence of a composition
of herrings which spawned recently in grounds not far disuant from the

Belgian and French coast.

_ ) ) The presence of the stades V, VI and VII, as-
serts this point of view.

7" Mesenteric fat.

Table 5 frequency of the quantity of fat in percentage (scale £jort)

quantity of

fat 1 F xi
1938-39 19,7 73,3 6,5 0,5
1939-40 26,- 69, - 3>-

1941-42 46,4 47,5 2,7 1,3
1942-A3 56,8 37,9 ,9 0,4
1943-44 62,3 35,- 2,3 0,4
*1944-45 50,4 -9.4 0,1 0.1
19 ;,5-46 26,- 69 ,3 2,6 0,1
General ave-
! rage 43,3 53.4 2,9 0,4-

The concentrations were, with 96,79», compo-
sed, of herrings with no or very Jlittle fat in stock, thus explaining
uiieir thinness and consequently having not long ago passed their breo
ding period.

VE. Age.

Tabel 6. Frequency c¢f age and vear-class in percentage.
« » N T ]

L ho o 8 Q H 'S
1938-39 1935 1934 - 1932 1931 ISST 1929 . 'is 20.
' 8,2 38,3 9,5 15,7 10,3 1,4 12,5 0,7
s 1939-40 1536 IS35 1934  1S55 1832 1931 1930 ¢ 1929
16,- 22,- 30,- m7,- 10,- me>- l,-
1941-42 1938 1937 b.36 1935 1934 ' 1933 . 1932 1951
22,7 10,7 32,9 13 »8 10,7 4,9 1,3 0,9
:1942-43 1535 1936 1Q37 1936 1S35 1934 1933 1°32
26,4 5,7 30,3 13,6 11,4 3,1 1.4
1943-44 1940 1939 1938 1977 IS36 1935 1954 1555
5,5 5,2 17,8 8,8 31,1 14-,2 11,2 2.1
s 1-44-45 1541 1940 IS 39 1936 Ie37 Ie36 IS3S 1934
c W 10,7 1,6 19,4 '7,6 30,7 11,6 6,4
1945-46' 1942 1941 832 1539 1938 1S 37 IS 35 1535
24 ,- 12,7 7,1 2,7 16,5 5,7 18,7 74
; GOnera 1 '12, 5 17,1 11,7 ;13,7 : 16,1 11,7 10,s 3,6
average
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Only the percentage of the. throe- to tun-
year-old individuals is noted in table 0. The p,,rc/nt<n.. ,/'taiae db'
the tv.’o-Vcer-03d or the clchr classes,is as ¢, n;!,. insigni fleant

Considering the first column wh r the per-
centage of the thrue-year-old h../Tings are noted, in other words at
the ver- moment fn ~ make their first appearance in. the concentration,
it is made plain that their cen/iagent is nr from being constant. The
percentage- of the three-year-old individuels varies betwc n 3,3a (IIff
class) and 24% (class 192) (se-, diagram 1), hi the other hand it 1is
established that in the columa of the he.reinga eyd four and Dion ee'cars
the =cor-classes having been strongi;--rv.prv.seated from th.- b-ginning,
keep so in the next concentrations, and reversely, that tu. classes
that were poor ae their first appearance, e.ft"rw”rds remain deficient.
So we have rich and poor ycar-cL...sses.

19/2
4'3
fo9 ye

1936 i

a 3

Jl6 am

193'3 1 Clg (* ' 9 88
P8t 7
Diagram ; Fluctuse<*b3on at first aopearc.neo of 3-~rour-old r.emits .

Among the year-classes which have houn rat
in the 7 latest concentrations, thor., should b-, dist;inguished two ex-
tremely rich «classes : 1929 and 1936' five less abu*dunt out still con-
sidered good <classes ? 1°31, 193", 193 , 1936 and 3-939-, and 7 poor orus
1928, 1930, 1933, 1937, 1939, 19- 0 end 39 1, among which the 1939 class
may bo m choned as the poorest ever.

It is mostly at the age of four that a year-
class is most strongly represent...d in the composition of the spont-her-
ringe oneontrc tions. At the ago of five there is already a slight de-
crease in th.. numb r of the year-classes ,.nd from the ag( of six onware
the decrease- is significant.

In the latest concentrations this line of
conduct was not exactly to be kept to, as in the j..hove mentioned con-
omitra/ions ti*e old-jL« or-eins eos generai].y «attained a higr.er propor-
tion than the younger ones. iithc i looking at the general result w< ma-
ke out that the sir- and sevon-y,.ar-old herrings claimed a higher per-
centage than the ones aged five years. This abnormal result may large-
ly originate in th.. poor r-presentation of the- youngest year-cL-sses
end especially of the 1939-19/0 and 19/1 classes, on account of which
the percentage- of the older geur-classcs instead of decrc.v.sing-, rather
remained at the same level or even slightly decreased.



Age and length.

Table '7. Average length 1 cm, by three to eight years of age.

i tion 3 4 i 5 _—1; 6 ’ 7 8 ‘1
i - ~ — f~ J
i 1938-39 22,29 23,6" : 25,33 ! 26,2/ 26 ,45 27,30 i
I 1939-40 22,37 23,68 ; 24,97 26,64 26 ,90 27,- ;
i 1941-42 23,50 24,80 1 25,39 26,10 ; 26,53 26,77
11942-43 22,62 om g° - 2584 ;25,90 26,57 26,86

1 1943-44 23,38 24 91 1 25,65 ; 26,71 1 26 ,44 27,02

1 1944-45 22,57 23,88 j 25,50 i 25,62 26 ,38 26,40 !
, 1945-46 22,92 24,83 ! 26,- 26,61 1 26 ,41 27,30
mGeneral f :

VII Vertebrae.

Table 8 . Frequency of the vertebraenumber in percentage.

Number of Average,
vertebrae of ver-
. 54 55 56 ! 57 59 tebrae .
|
_— £
11938-39 0,6 5,2 42.3 48,2 3,7 56,49 1
et
1939-40 - 5, - 35,- i ;5,- 5,- - 36,60 1
.1941-42 - 7,1 40,- , 8.4 0,5 56,55 S
11942-43 - 2,1 44,8 5 s 5,6 . 56,56 !
1943-44 4,1 (§12. 1 Aa 5,3 - 56,51
. 1944-45 - 4,5 39,6 1 50*4 9,3 56,57
41945-46 0,1 | 38,7 1 31,3 7,1 0,1 56,63
1General re- i i
sults 0,14 41,9 i 48,3 5,6 0,06 56,55

The number of vertebrae 57, with a percentage
of 48,3 appeared mostly in the seven latest concentrations, followed by
the number of vertebrae. 56, with 41,9%; The number of vertebrae 58, with
5,6/0; the number of vertebrae 55, with 4,~s>; the number of vertebrae
54, withOphf6 and the number of vertebrae 59, with 0,068$.

The seasonal average of the number of verte-
brae varied between 56,49 (1938-39) and 56,53 (1945-46). The low avera-
ge of vertebrae in the concentrations of 1938-39,. points to a want of
Channel-herring, while the higher average of vertebrae of the concentra-

tion 1945-46, on the contrary, makes us believe in a strong massing of
Channelherring.
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The average of vertebrae calculated for the
seven concentrations and -hich attained 56,55 indicates that generally
the s;,ent-herringconeentrations were composed of fortii Sea and Channel-
herring nevertheless with a majority of forth Sea herring.

Table ft. Month'%y fluctuationsA of the average of vertebrae .

Season December January February March.
AR — |

1958-39 56,48 ] 56,49 56,51 — i
1939-40 \ 56,60 :
1941-42 - 56,41 56,62
1942-43 56,48 56,59 56 ,62 36,60 !
1943-44 56,4 4 56,54 56,53 56,60 |
1944-45 56,35 56,62 50,63 )
1945-46 56,53 36,67 b6, 74 56,59 |
General Ave- j
rage 56,47 56,57 56,59 56,60 I

During the spent-herring campaign the ave-
rage of vertebrae was subjected to important fluctuations. As a gene-
ral rule, the later in the season, the higher the average of vertebraec.

In December, when the spent-herring concen-
tration makes its appearance on the coast, the average of vertebrae is
usually the lowest, being characterised by oligospondylie, calling to
drab? the conclusie : That at this moment the concentration is exclusive-
ly composed of forth Sea herring.

But from January onwards, the average of ver-
tebrae increases markedly and goes over to polyspondylie, indicating a
greater number of Channelherring.

In February and March the average of vertebra
increases, and consequently the Channelherring as well.

The absence of Channel-herring in December
can easily be understood, as the herring 1is in fullspawning-season,
while the North-Sea-herring mostly breeds in November; for this rea-
son drawing close to the coast one montb ear 11 zr

'vill Contents of stornachs .

Of tue 5.400 analysed stomachs, only 78?7
i.e. 2,3/°7 contained a significant quantity of food, proving that
the spentherring abstains itself from food during its visit bo our
coasto

As a matter of fact does the concentration
leave the coast as soon as the longing for food has been revivéd,
which means that the end of the spent horringiishery has come.



IX.Landed quantities and value

Table 10. Average weight of one catch per sea-hour for a developed
H.P. and aVTerage price per kilogram .

Weight in Ks Value in '8

t' ‘T (BRI i
!
Season : Total Average per seai Total per Ks
p; r catch hour i
peor de-
1 veloped
i mH.P. o
m1936-39 2.656.320 1..636 0716 0,70
11939-40 60.680 3.302 [ 110.570 ' 1,62
11941-42 10.006.791 4.119 ;20 630.054.326 m  8,-
:1942-43 | 51.394.7 b 5,662 . 27 : 352.533.995 6.66
1943 58.119.500 6.197 22 304.954.6c¢7 . 5,25
. 1944-45 31.846.602 0.189 27 167.044.272 ° 5,25
, 1945-46 | 26.383.636 4.030 11 69.694.106 2,64
L s eeeenns 1 ?

The small landed quantities booked in 1936-39.
were due to the low price, an. average of 0,70 Fsper kilogram, which was
offered for the herring. Disheartened on this account, enly a small num-
ber of boats set out for the fishery and it was stopped altogether at ar
early date .

The poor result of 193?-4-0, can be explained
by the war operations on sea, making active fishery impossible.

The stupendous catches made in the period
1941-45 may be attributed on one hand to the unusual appearance of spent
herringshbais along the Belgian coast, corning thus in close range of
the smallest fishing-smacks, i.e. shrimp-boats, which landed 50% of the
capture, on the other hand, to the strong density of the concentration
which fluctuated between 20 Ksand 27 Ks oer soa-hoir and per developed
H.P.

The extremely high density most probably ori-
ginates 1in the interruption, since 1940, of the Autuinn-hcrring fishery,
off the- English coast and in the approaches of the Straits of Dover.
This fishery may cause an important doorcase in density of the next her-
ringconcentrations which settle down after breeding along the Trench and
Belgian coasts. The strong decrease in the average weight per sea-hour
foréach developed H.P. booked in 1945~.6, is indeed a consequence of
the above mentioned fishery.

Ostend, the 1rstoi June 1946.

CH. CUIS.



