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OBSERVATIONS APOUT THE ANFUAL SPEWT HERRING.
COxCENTRLTIONS ALCKG THE 9SBIGI Y AUD TRENCH
COASTS .
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Since the winter 1930/1931 the Belgian Narine biologi~
cal Institute has been studving with particular interest the spent her-
ring concentrations, which setftle down everv winter along the Belgian and
¥rench coasts. These concentrations appear along our coast immediately gf.
ter the breeding. It is highly probable that their S8pawning-grounds are
situated in the extreme southern part of the North Sea and the Eastern
Channel. Yhen the concentration reaches the coast, all herrings - with tue
exception of a few - are spent. The development of eggs and milt go€e8 to-
gether with aprejudicial reduction of mesenteric fat, their evacuwation cal-
ling for an’extremely hard physical effort on behalf of the herring, ex-
hausted and grown thin by this strain. It doss not feed whilst staying
glong 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 statemente could be an indication for further explorations
as to their location.

I A% the end of March, and the begianing of April 1938, important quanti-
ties of herring (staﬁe 11) were landed by Relgian fishermen., The- came
from the "Silver-pit". The gharscteristios of those fishes were very much
the same as those in the 1957-1938 concentration along the French coast.
(See G. GILSON - Spent-Herring from 4he "Silyer-pit", Rapp. et Froc.-verd
ol eEer, s e Gigieah

IT Prof. LE QALL and Dr. FURNESTIN draw our attention to the presence of
"Bank-herring" on the Fladen-grounds, durirg the years 1929+1935.
This herring aswell as the Atlantic herring met in those grounds was
in full feeding period (See J. FURNESTIN : Observations diverses sur les
concentrations da harengs du "Fladen! (Mer du Nord) Rev. Trav. OFf. des
Péch. Mar. Tom.III, Page,l, 292%6.)

The above menticned points could make us draw the con-
clusion that part of the herring, spending a recoveringstage along our
coast during the wintermonthis, makes for Northern waters to Tind its Boodls

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

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

iere follow the results since 1939 of the wcrk continuzd
according to the methods recommended in 1930 at Lowestoft,



CONCENTRATION 1=3&-3S L

The study material at our disposal consisted of 24 sam-
ples each of 25 herrings, totalling 600 individuals. All of them came
from the Prench coast, between Gravelines and Boulogne
L. Length.

The length of the @nalysed hexrrings fluctuated . berwieen
20 em,. and. 29 '‘em,s ‘the average length attaining 25,20 ‘cm,

Preguency of the lengih-messures in cm,
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Average weight of the individual : 114 -gram.
Average numbey per K 2Bl
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1V Gonads.

Frequency for the different stades (Hjort scale, slightly altered]
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V Mesenteric fat.

Frequency of the mesenteric quantity of fat (Hjort scale)
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VI Age.

24 out of the 600 individuals of which the study natexie

- congisted could not have their mge determined, 551 were fxom % up to
. 10 years old, while the 25 remaining counted 11 and more years.
Preguency of age and year-class.
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The 4 vounge =g ¥ ur—“laf o,‘) 4,5 and 6 ycars ~0l¢ indi
v1&uals, amounted to a total of 5% of the “OnbmﬂtT v tion, which may
. be regarded as really promising ;Qr The coming campaign.



Lenpth and SpgE.

Average length of the herrings of the class 13935 : 22,29 om.
% it " H il it T u 1 195.&‘ > 25’6"? o,
il f ] l: :!‘ 0 it [T 1935 . 257'53 cm.
i il f i it ! " f 1952 . 26’25 cm.
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onthly- and ssasonal average of verbtebrac.
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December ! Januvary ; Februaxy { Season i
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56,48 i 56,4 % 56491 | 56,49 ‘
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With the exception of the month of February, when the
concentration was rather "Poly spondylice® the comnoLLJLon of the he rrim
shoals was distinctly characterised by ”OllgOorOﬂﬂjllL which indicate:
that Yorthsea herring was preponderant in numbers.

VIITI Contentsof stomach.

A rather important quantity of focd was only to be
Tound tn 9 ptomaehs, It congisted malnly of eopepodls regts
leongiccornis.

{ Landed guantities and mzluse,

Thes campaign started fairly early (18 December 1938)
L{Q{ln% sufficient catches howuver it stopped @t an early date
(2% Janua¥y 1939)

The total capture amounted to the T;lght of 2 .658.320F K
and 1t was sgld for the sum of 1.86%5,716 iss, hardly 0,70 s per Ke



ONCENTRATION 1932-40

2B b= e e 1 1 operzticns in the Engiish Channel and
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II. Weight,

Averges weight of the individuoal : 103

Average number per ks $i
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Male 2 52 oF 52%
Femalic & 48 oy L8%
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A ‘ The analysed hérrings were % to 10 vears cld, the! mesenms
being attained by the flVﬁchaﬁ ~Oid hercinga,
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The 4 youngset year clesses gained in the 1939/40 co

centration with 78% an up to now never reached percentage it being th
& favcurable omen for the abundsice of coming concentrations.

Length and Age.

Average length of the herrings of the class 1926 @ 22,37 eome
it 1 — y 51
1] i 1 1t 4] ] i1 it lL"z)Jj . 25 , 6"'_) cm.
i it i1 it t i fi " 1954 - :/_ ‘: ; 97 Ch.
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NET Vertsbrae.
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No food was to bz found in any ssomach., We may attri-
bute this to thu Tact that the samples bsve ccen eaught long before
the cwne@ﬂ+"at¢oH dispersed, on a moment ~hen the longing for food had
not y.t been revived.

1x E&Duﬂ_ qudntltLPS and value.

Because of military operations, ths Tishing activity
during that periocd really met with grealb dlLJWFu]t £8. On account of
thois, therc was only Llothg during the month of Jr;“ﬂV“\ Belgium saw

onliy 18 catches lAuuud Localeng & welght of 50,880 s and amounting
to Llﬂ 570 &, thus an uvbrap‘ price of L »82 ik per Ks

Owing to war opcrations and by want of i
Belgian coast, the study of the spent herringconcentrati
be continued.




Although %
the Belgian c
riments could onlyv bhe sta

count the study material
ct”ll ing 225 individuals

rance along
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Spent herri
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had alrecady made its appea-

oast on the i _\,me-x‘loql The expe~
rted on the 2d of February 1942, tThis ac»
was limited to 9 samples ecach of 25 heyzxrings,
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Frequency of age and year-ciass.
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The age Tluctuated between 2 and 12 vears. Ths 19%5 rea
class, aged five years,; apprared 10 e the strongest class present. Th
whole contingent, of the herrings, aged,3,4,5 and 6 vears, atftaining
&0,1% was again present in extremely large numbers, so that the follo-
nirg year an abundant concentration could be expected.

Length and bfge.

Average length of the herrings of the vear-class 1938 : 23,50 cm.
1 T F 1 i u it 1857 = el EHg
N 7 TERT: 4 fl i il 1986 3 25,59 €m.
i i mooon il it 1 il 1055 = 26 .10 c.
b 1 BT ti 1 1 i 1844 & 26 68 dov.
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Frequency of the number o veriebdrae.
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Average of the season : 96,55

In Febrvary whe average of vertebree attained 36,4/
¢ cligospondyvlie.

rch the average went up to 5662 beins Fairly
ed by polrspondylie. 5
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The markedly higher proportion of this averapge explains

the increasing richness of Channel-nexrring.

TILE bou.ept% o¢ Dtowac“S
Tmly 30 out of the 225 anslvosed

Tood, most of it being rests of ccpepeds, i

macns contained somé
ra dengilecrnls, '

I¥% landed cuwantities and value.

As foreseen in the season 1¢° B
tretion was particularly rich. The catcues e 23 3 GE= Y
ehed 5.030.928 K, a8 o &, 9”,.bﬁ3 ke in the I'rench waters, smouating 19
the Total sum of 10.006.791 rw. The capiture per sea-hour and pexr deve-
loped #.P, in Belgian Wa“erm attaiczed 21 &5, in Trench waters 19 is.

8 sum amounting to
'bumdant catches in Bel-
oWe point to the fact that
@ flsh the Spentherring 1.

The total catch was sold for
B0 L,0R4 %28 Ks at the average of & ner 16 Th
glan walers wers really extr-ordinary, whe
pefiore 1077 Belgian fishermen were bouvnd ¢
Trench waters

‘_< 193]



CORTESTRATTION 1062.4%.

The studv material consisted of 21 samples each of 24
herrines, in olther words 525 iadividuals. The gonceniratiocn moved din
oreponderant number towards tihie Belgian coast, betwsen Du 3
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Frequency of the quantity of fat (scale Hjort)
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The PD“JW"“Q whose age could be devermined

’ re 3 %o 11l years old. Hith 30,5% the year-class 19356, comppsed

of sig- :Hﬂ—@lﬂ individuals was 1hc mOﬁ* SCTOﬁglJ Tepresented contin-

gent. The 1938& year-class as well as abundant (26,4%). On the contyas

rv the vear-classes 1979 (aged thres) and 1537 (aged five, were with a
i emely poorly yepressried.

(5350, 5
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respective percentage of %,%% and ©,7% extr

e of the Topr younsest year

bly lewer than in 1541-42 when it
n. It the 16.45-0d catches were

is was solely due fto the constant

vy, at a dlistance from The coas"

1

The perc
classes which attained £9,7% was s
athained 80,1% out of the concentratio
not disadvantaged on Tn1$@‘ﬁou1
interruptich of the 2wty md—jberﬂv 5
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Age and Length.
Average length of the herrings of the vear-class 1939 : 22,52 cm.

33 it i1 H| {t 1 it i 19 'JE,. : 25 5{_‘ ) cm.,

¥ ! i - ~ o~ n .

L s e G B B e

; K 19%6 : 25,90 cm.

. T " : 3 - i o 1956 & 26,57 o0,

15 1 n & It f 1f lgﬁ‘\‘::‘ - ﬁf{ ,}QE aj],"
VITYE Vertebrase

Fregquency of the vertebras.

| 1 r ! ! A
A8 : 5 : | H | ;
i Numbexr of : i 1 | {
| vertebrae | B s 56 j 57 : 58
! H ! r r - ~y ¢
| fumber L ‘ £l ! 257 22 [
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Monthly and ssascnal average.
; [ ; ' ‘“¥
I December | Janvary % Pebmiziry | ¥Maxeh Season ‘
i’ ‘ | ‘ f i

7 The seasonal average was 56,56, The 56,.C ave
rage 1t attaibed in December was rather low and makes ug Suppose that a°
that particular moment tie concentration was exclusively ccmposed of

Wormaga Charme lherring. From Jamuary onwards the average number of vertebrae

increases and attains 56,53, which is probably due to the appearance of

channelherring. During the month of february the average nimber of ver-

tebrae reached 56,62 and during March 56,60. This increase is an abso-
ute proof of a strong penetration of bhaunclnerrlng into the lrorth Sea.

VIIT Contents of the stomachs.

Cnly in 19 Stomachs a Signifi:aat duantityr ef
to be found. It consisted mainlyof copepod!s rests.

IX Tanded gquantities and Yalue,

food was

fa had been ferecast in 1941-42 tThe catches
were particularly abundant. "eight and value reached fabvlous figuros :
Sl L;£ﬁ746 Kes and 352.333.99% e 1.e. an averare of 6,66 per G The ave-
rage caplture per sea-hour and per developed L.D, anocunted te a weight
of 22 K. A
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CONCENTRATION 194%.c.,

e e e n e e o N e e e e

The study material collected consisted of 20 samples,

aach 23 herrings otallin 00 individuals, all of them coming
$288 e %e?glan 83451C BT ? ' v +ne

I Length.

The length of the examined herrings flustuated between
20 cm. and 33 cm. At an average thev measured 25, Th wen,

Preguency of the lengthmeasires in cm.
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II Wsight.

Average weight of the individual : 101 EY .

Avtrage number per Ks § 9489
IIT Sex.
Melo i BBL ox F4,9%

Female = 316 or 45,1%

IV Gonads.

Frequeney of the different stadces (Hjort scale, slightly altersd),
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V Mesenteric fat.

Fraquency of the qusntity of fat. (scale Il fotioar

l i T_ 5 - : 1] .
Quantity ! O E i i + | M
Kumber i 436 i 245 | 16 | 3

ir % I 62,5 é 353” é 293 , 054

VI Age,
Frequency of age and ycar-clsss.
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n the concentration 194344 ten different
“eay-clasces were represent ed : 1C4C te 183%1, i.e. 3~ teo l1Z2-veur-o0ld
herrings, with the greater part in the 19%t vear-class, in other words

seven-vear-old individuvals.

The four youngest cl 3
rear-o0ld herrings were 2s 2 whole, with 3%, ey
ted, which in case the fisherr for Autumg—nar“ ng would take pla
a distance from the coast, could highly h“‘JL"“aé artfaged ths rvican
cf coming concentrations. Tle fabulous catches nevertheless realised,
are in a very large part the consequence of the ‘cbove-mentioned fishe-
ry.

ss:s, 5~ ﬁ.~Fq and
%y VEYV poorly repr

\:-‘ 3

Age and Lenght.

Average length of the herring year-class 1940 : 23%,3%8 cm.

i 0] 1 W it i} 1929 1 24 391 om.

n it n " " ) 0 | 19358 ¢ 25,05 ©M.

£l 1t 1 1 it M it ! 1‘;3? ’ 2{;’71 cim.

il 1" " 13 1" 1 il il 193 : 26 i L:_ o,

n " 1 " f 1 i1 i 1931) v -{:7’02 crl.
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ViI Vertebrae,
Prequency of the number of vertebrae,
= T ; ] f I
| Number of ver- i | {
| tebrac ; 55 | 56 ; 57 | 58 |
| Number § 11 . 255 : 283 i 28 }
i : ! . ;
| ’:I‘ i L Ao | 4 -
| ® 2,1 Cames 1 pms | 5,5 |
: 5t i ; { f
Monthly and seasonal o .
i F T T T 1
E) ' = - f I 1 5
i December L Janusiry | Fabrvary | March | Season
| : ! ' ! i
y mecn hhe ; P, 22 ! b ! Xy i "
! hG, 44 20, He : 56453 : 56,60 } B bl :
t 1. i - ol Ve e i

The 3:9
ln BDecembey @ 56 g4a, wthﬂ migh LL( e
concentration WuM Seliisive I FouLQnﬂ of j G-
nvary onwardas the verte L)I‘wa narscteristic becomes Polyspondylic with
o p‘rcuﬂfﬁﬁv of 36,34 DLc¢L1, roving that hencaforith Channelherring
joined the conccnivrotion. In Lereh the averocge atbtains 56,60 making us
velieve in & strencer Chaunu¢ crring penetration inkthe North Sea.

‘f‘igriup that pcricd the
y Bes-ltrring . From Ja-

ViTI Contents of stomachs.

ornly & wWere Lolid

0OFf the 700 analyeed
i 3l nod's rests.

Te be containing some food, nearly a
Temoxa Longicernis

YL lLanded quantities and Value.

During the 194%-44 camp=ign the spent hoerring
never teuched the FPrench coast but moved along the Pelgian coast be-

tween Dunkirlk and “the Schelét,

' i - Ngight : 58.119.500 ks value »: 504.954.647
Legiin B 290 per . The capturu per sca-heur and per developed H.P, wes
27 Kes

uvur::a attalned 56,5) vertebrac.
T | 1
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COSCENTRATION 1944-45

The studT material consisted of 22 samples ezl
of 25 hexrings, totalling 350 individuals having all been collected
along the Belgian cozst.

I. Length.

h of the znalysed herrings fluctuated
between 20 cm. and 29 T cases the length attaining 26 cm,

9
The average length at

Frequency of the length-measures.
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IV Gonads.

Prequency of the different stades (scale Hjort, slightly altered).
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concentration 1944-45 was comoosed out

;:;
@

m
of 12 different year-classes, herrings from 2 to 14 years olk, The old
1536 year-class, eight-year-old individusls once more claimed amn excep-
tionally high proportion (%0,7),which inevitably caused = decrease in

the percentage of the other S s for the herrings
aged D; &, and 6 years, Y'JV'L"..V;L L8 & ,i' ole in the wrecent concentiation
claimed an cvt“aOleﬂﬂjy ee., It was forecast that 17 an
eventual Autumr-herringti he ' C sea should take place even
before the oncoming spe 7tmhev5j son, the abundance of the next co. -
centration wou$u gtrongly de

"o~ e P
Age and Length.
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veyage lengtn of thie herring of the year-class CI .
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VIT Vertebrae.

Frequency of the number of vertebrae.
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Monthly and seascnal average.
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sea-

O '
son was brought toc 56,57, it atbained porti-
gularly low and iundicates thab e ration, 4 g e o
riod, was exclusively composca sea-herring.
Juring Juﬂuary, on the contrary, the averas
of verbebrae greatly incrsuged, indicating a sirons ineresse of CTharnel

herring.

VIIT Contents of the stomachs.

4

Fot one stomach was Hte be found with a guan-
tity of food That was worth-mentioning.

IX Tanded cuantities and value.

In 1944 the nt-herringeconcentration
moved once moreé exclusively along coast between Dunkirk ancé the

Seheldt.

emounting to a
139 ks Tor one

total #eisght of F1.846.604 %‘i . at
aav's cmnthrem The average
per developed H.P. azLaLnsa RW %.

he il £ th 4
gsold for the sum of 167.044 .272, thus at an average of 5,25
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bze and length.

Average Jength of the herring of the class 1942
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TIT Vertcebrac.

Frugueney of the number of
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eeombox
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Pgbruary | March i Season
3 oyt S G e
5671 56, 59 ‘ 56,65

the concentration.-was cha-
S s uoL'ﬂoondyl‘a {B6 595, & pLrcents of 56,65 the sezs
rage aittained a high proporsion mdklng us coneclude that the
crring had a strong participetion in the composition of the con-
i td o,

VILE Contents of stomachs.

QIS RE ~AF e e o amwnyT 7 :

UGy D% O TheE stomachs wax CwpLy: onlw from
= TT ™ mn ) o b T - T Pl 5 3 W i S | Sl o
=eyenl onwsxoes some food was to be T ‘ ’,J Ty consisting of rusts of

7 Ia HSE,Q cuantitics L;md \E lJ

0]

L omowe dn o néLuyent : e A
08 quantibics crounted o 6.559 catches, weighing 26.353.638 s i.c.
an average of ».020 s fur one dav's capburc. (Um. mcan cateh per hour's
absince from the harbour per developed E.F. was 11,5 Ke.

T S

na uﬁ eheldo. Ihe

-psnt T i s concentra-
o

T* parcd with the average catehes booked
during the four previous ﬂ* horringecampaigns this means o decreasc

Gt vCﬁ to 60% .
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This immense depression is larg
the renewal in 1945 of the Autumc-herring Fish ‘
YWortn Sea and the Eastern C }
vided, undoubtedly wmeant
herring concentration of

l-‘l'!,»

Lng ik

Cha landed cuantities wer
of 69.694.108 g, 1.e. at 8n average of 2,64 s ner Ke.



Reecapitulation of

The study material implics Fepent herrinz-
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Table 2, Average weight and numbsr of individuals
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The total weight of the 3.400 analvecd her-
Tings amopnted To B57.964 g¥. L.e, en avemagc of 105 gr: or 9,5 inai
v1nu€is per kilogrem. Tho avernge weight attained its moximum in 193¢ -
Do, witn 148 @v. on 8,8 iad1v1auals per kilogram, and its mlﬂlmum, in
184342 with 90 gr. or 11,2 individusls per fllobr;p
1IE Bex,

Teble 3, Frequency of the sex in percentasge.

' T i = i
4 ! 50 |
i Concintration Hale § Femal
i ) T 5 i
l ; Number E‘ % é Kumber : % :
3 . i
g !E T ¥
é 1938“ i I 231 J ;“9’»- I "O :f]-n_
i | i - | .
i 183%9-40 | 52 | 2 4 - i .8 LB, -
. | iy ! 4
; 1941-£2 | 122 e | 103 6,-
) l‘ Yy | il ] i oy . £
3 15'-:"['_:) 1 8{1 f NG i ; 41?)“ '&3"
| 1643-4s } Seh | 55,- | 516 45,-
LA e 4 ol ! oo
19445 | 287 52, - 263 48, ~
1945-46 i Bl 5%, ~ %29 £ 4=
i General ree :
g sult 5 1.781 , S 1.56d9 = 48, -
, 1 { {

. _ The males were, with a perezntage of 4o, a
minoritv in the concentration 19%6- 39, whilc theéy booked 3 major LTo-
vortion in the 6 remaining corncoentrations. Among tho 3,400 anvf'azd
3erinpo there were counted l.?b; males, an avernge of 52% and 1.619

L;"r_ CS i.c:‘- 11-8%

IV Gonads.

Qande 2, rqucﬂcy of the stades in percentage.
(scalc Hjort, slightly altercd)

T ¥ i ] i %
Corcontration é i3 ! v | Vi § il YILiall |
; = ' !
1938-36 ot gy 0.7 .k mao g
1939-40 i - - a - B gn Dyl
19“’-70..‘-['2_ (_),9 i - 059 . 2,2 j 96," i
184,243 03 . | - 0,7 Bom |0 S6gm-
| 1943-44 § 0,3 0,3 G3 1,3 8, -
1944-45 - - R PN
194546 0,6 % . 9 S
Genyral xe |
sult 0,4 | gy 0% | 246 | e
¥ | f i ¥
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. sthe gonads, where stade VIII-IT,

wavs represented, we are unooubtgdly

According to the frequencv of the stades of
with 96,5%, was found to be nearly al-
4541 the presence of a composition

of herxrings ”110“ spawned recently in grounds not far disvant from the

selgian and French coast.

Tne presence of the s
gervd Lthis point of view.
V. Mesenteric fak.

tacdes V,

VI and VII, as-

in percentage (scaie BiokkEl

Teble 5 frequency of the quantity of fat

guantity of _ _ i
; fat U 1 = M
JF_.._ —— —— i ;
} 1936-39 s S iGN 6D 1 W5 @

19%5-40 26, ~ 6%, ~ D - ]
L 1641 -42 4! 47,5 2.7 1.9 :
| 1042 -4.3 G0 %7,9 2,9 Ok ]

1843-4L 62,3 - e Qi d. ;
¥ 1984-45 50,4 £8,4 Oy O,
§ 194546 EC,a 69,3 o6 Dl
; Cenexal ave- e :
§ roge f 4343 DDk 2,9 | 0,4

R i‘ b it SRR R e i i) R L e L

'

The concenvraitions

weyYye,

it 06,,7; compo-

it

sgf'of nerripgs with no or very little fat in stcok, taus explaining
toneir thinness aund conseguently having vot long ago passed their bres
cing period.
VI. Bge, ’
Tebel 6. Freguency of age and vegar-class in pzreontage.
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1041-42 | 1258 1857~ ¢ A856 | 4835 5 1934 4 1333 185 Lot
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i /’Qi‘:’ 2634 9,7 3 :5('3: l:),b‘ 11,"‘( Z",]- 154
4 - . : ok o e PR B
1943-44 | 1940 1939 f 1938 1 137 1536 TniEn 1934 | 1835
] .5 22 17,8 8,8 Bl 1o R RN i
{1044-45| 1321 | 1940 | 1939 | 1938 ] 103 105 ¢35 |, gy
f e 8 907 L6 i LUSoE  Lishan 1160
1C45-46 | 1542 1841 1840 ¢ 1835 § 1338 1257 1636 1 1Ee
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”lg the purcentage of thoe thric- 1o ten-
roar-o0ld individuals e noted in Eatle b e percrmbacs sTHCIEEGET
the two-vear-old or the clder clusscs, 18 43 & P L LS En L ELERTTG

Considering the Ffirst colimi whiie 1 pLIT-
contnze of the Threo-7ear-0le¢ herrings ol noted, in othur words of
the wory moment thow meke thelir Firet appluarsince in the concuntravion,
it is mede plein thet thedlr cunllapcy® Akt From belng congsany. The
pereocntage of the thrie-vear-old individne 1s wvoricn betwe n %,%% (103

las and Pﬁ% (BlugE 1942) (ses ddugrol Ty 4 the pthur hewd 196 48
cstsblighed that in the columi of the horyrings cecd four anf MorL Feuls
tHE wear-classes kt ina hidn ghrongly reps L, ¥ sinning,

Y g0 Gy the nent noeptrations, ald \}thkJJQ

th poor &b thcir fivet appéirance, deflod Ty
Sg woe have rich and poor ylar-cl.sSsues.
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eam ¢ Fluctuablon at fivet appessrunce of 3-your=old roernive s
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ioh have bhooill medd
'-u1ngnish.d two Ccx-

Among
inn the 7 letest concentrations,
h Glex =

cle

tremely Tric Gscs ¢ 192G pnd 1936, ndant oput still con-
sidered good gesas @ 1951, Lo hS 19%, and T ooy pnees
1928 1950 10“’? 1857, 139, ) wn Lch thic 1939 ¢lass

T _ckoned as the pourLgt ¢var,

It is mostly at the uf four thut a Joar-
class is moss strongly ropriscnbted in the composition of tho gpe nE-her-
ringconcentrations. At thoe g of Pive there 18 alr.ady o slight ec-
crcose in th. number of the yuvar-clagses «nd from the e ol Six onwaxe
the deercasc ls significant.

In the latest concentrations this line of
conduct was not cxustly to be kept to, as in the above mentioncd con-
centrations the old-vegpr-classes gencrally attainca o higher Propors
tion than the younger ounes. hen looking at tho gumurgl rceult wWe mas-
ke owt that the sir- and seven-g.ar-old hoerrings claimed & hi; sher per-
contage than the onus aged Tive yeirs. Lﬂlu abnoxmoel ro uﬂi may large-
1y originate in th. poor riprescnretion of the youngest year-closscs
and copeoinlly of the 1959=1840 & nd 1941 classes, on cecount of which
the perocntoge of the older yulr-classcs inatond of Guercosing,  pulhes
remeincd ot the samc lavel ox cven slightly dccreascd.




Age and length.

Table 7. Lveraze length 1 cm. by three to eight years of age.

: ? |
i Gonoentraiw N Aggmw . _ :
i tion : 3 T ! 3 ] 5 T 7 g !
| — N S e
| 1935-30 ! 29 5O 25,67 1 25,%% | 26,23 | 26,45 | 27,50
| 1939-40 | 22,37 23,68 | 24,97 26,64 | 26,90 | 275~ |
' 1941-42 | 23,50 24,80 . 25,39 | 26,10 26,58 | 26,77 |

1942-43 | 22,62
| Tgag-mh | 23,758

: 26,86
Ak | o7,

N
N
o
O
RSN
Ji
@
I~
[N
AT
\o
O
[\
@y . &y
1

P Ldg-dn | 8=y 57 25,58 | 25,30 25,62 1. 26,38 | 26,40
, 1945-46 1 22,92 | 24,83 | 20, 26,61 | 26,41 | 27,30
4 ii - "”" T T ;
General . : ] " i i : | ,
A 23,03 | 24,49 25,64 | 26,21 | 26,52 | 26,77
! b, y 1 ) 1 1 P

VII flfir"tebrae i

Table & . Frequencv of the wvertebraenumber in percentage,

4 N . - 2o 8 "

T § T i T i i i t
Number of ' : . t | . Average
vertebrae i : . | . of ver-,

54 5% 56 57 b &E - 59 tebrae .,

!

t "
| 56,49 |
| 56,60 |
IR LR
| - | 56,56
|

|

|

i |

o
im0
(N
=3

0,6 ., 5,2 i 42,3
~ [— H R

- 59 i ‘i-C) - f 5 i ‘, D D ' ._./‘ -)_._5;‘-_
G941-42 = ’r i ’ 1 40 5= A, -

o W
\nl‘

| 194243 Po= L 2,1 44,8 1 47,8 5,6

il | ST T |

P 1943-44 { - 1 .1 50,2 Gl | 10 56’51i

| | | 6,2

. 1944-45 o= 1 &5 ] 39,6 1 50,4 | 3,5 | - 56,57 |

1 1945-46 | o1 |26 U870 s5L,3, 7,1 | 0,1 | 56,63
: | o [ Eemtdie L

- _ i ! | |

t General ye- | | i ! ; ! |

' sults 0,1 b L,- 0 41,900 4BL,3 0 5.6

; i i

0,06' 56,55

e . e 1 % St e i 8 i i

The number of vertebrae 57, with a percentage
of 48,3 appeared mostly in the seven latest concentrations, Ffollowed by
thednum er of vertebrae 56, with,41j9£; the number of vertebrae 58, with
556@; the number of vertebraes 55, with 4,-%; the number of vertebrae
54, withGli%h end the number of vertebrae 59, with 0,06%.

. The seasonal average of the number of verte-
brae varied between 56,49 (1938-39) and 56,53 (1945-46). The low avers-
ge of vertebrae in the concentrations of 1958~3%9, points to & want of
O,I_qaﬂne@--herringF while the higher average of vertebrae of the concentra-
tion 1945-46, on the contrary, makes us believe in = strong massing of
Channelherring.
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The average of vertebrae calculated fexr the
seven concentrations and Tich attained 56,55 indedteb that generally
the D”PNL—ﬂefvlﬂacoﬂOeUC?LblOﬂS were ompmsed of North Sea and Channel-
herring nevertheless with a majority of Hoxth Sea meryLng ,

Table ¢, Monthly fluciuvations of the average of vertebrae.
s Y o . - 2 s e T i |[

! Scason % December 5 January : February : March. ?
e, o ? 1 O i :
| 1938-39 | 5By | 55,49 | 56,51 | . c
t 1939-40 | : 56, 60 . :
. 1941-42 | . | < TN S 6,62 |
; 1942-473 1 56,48 ! 56 + 55 H6 , 62 } 56,60 |
| 1043-44 | 56,44 | 56,54 56s55 I 56,0
| 194445 | 56,35 | 56,62 56,65 i
| agesare | 86,59 86,67 5. 7L o 56,59 |
e e ecen o -l_. iz sl o ) ! I
' General Ave- | | % |
i rage j 8E 4T ! 50w Bt . 56,59 . . B0b0.

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

In December, when the spsnt-herring concen-
Ttration mekes its appearance on the coast, the average of vertebrae is
usually the lowest, being characterised br oligospondylie, callimg 1o
drew the ceneliuvsic i that at this moment the concentration is exclusive-
ly composed of North Sea herring.

But from January ouwzrds, the average of ver-
tebrae incrcases markedly and goes over to oljspondylie, indic cating a
greater number of Chaﬂnblnerrlng.

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

The absence of Chasnel-herring in Dscember
can caslly be understood, as the herring i in full spawning-seascn,
while thw Norith- Se_~hurr1ng mostly breaeds in Novamber; for this rea-
son drawing close to tThe coast one month ecar’icr

YTIT Contents of stomachs,

Of ftne 5.4C0 analvsed stomachs, only 78,
3 0 Ll K o iz e bmme” e e : : e
i.6. 2,3%, contained a significant quantity of food, proving that
I

the upu_uhbrtlﬂ” abstains itself from food during its visit te our
oast.
As a matser 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 herringfishery has come.
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.Landed quantities and value

Table 10. Average weight of one cafch per sea-hicur for a developed
H.P. and average prics per kilogram.
o : =5 el

Weight in Ke Value in fr

i o T S8 T ] e i i e o s

i 1

Season ! Total . Average pEv sea: Total per K 1
¥ cglell haae ¢ i

por de-

: veloped

; { i BaPy

¥ i 7

- - L850 e 0
562 - 112,570 . 1,82

icT g PO R 10.006.791 © 4,119 . 20 ‘ 80,054 .%28 8
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194263 1 51.894.7°6  5.662 | 27 352.533.995 6,66
1943-44 | 58,119,500 | 6,197 50 304.954.647 .. 5,25
S 194dwdh - 1 51,846,602 1 &.189 27 IET L Be ' 505
1905-45 | 26.383.638 L 4030 . 11 69.694,108 2,66 |

The small landed quantities booked in 1958-59,
were due to the low price, an averags of 0,70 Fs per kilogram, which was
offered Tor the herring. Dishrurtencd on this account, onlv & small num-
ber of beuts se®t out for ithe lishery and it was QUOPLLG altogether at ar
carly date.

The poor result of 19?‘-(03 can be explainud
by the war operations on sea, making active fishcry impossible.

The stupendous cetches made in the period
1941-45 may be attributed on one hand to 1L unusus’ appearance of spent

herringshtals along the Bblglaﬂ coast, coming thus in close range of

the smullgot fishing-smacks, i.c. shrimp-boats, which landed 50% of the
capture, on the other hand, t' the JLLOHﬁ density of the concentration
which fluctuated oetwaun.aO;: and 27 i& per sta-hovy and per developed

I A

The bximumL]y hlgh dengity most orobably oxi-
ginates in the ioterruption, sinecs 1940, of the Auwiwmn-horry ing fishery,
off the English coast and in tho dg?‘“ s.ches of the Straits of Dover.
This fishery may causc an important decreass in density of the next her-
rin"oonceﬂtra%ions which settls down alfter brecding along the French angd

elgian coastu. The strong decriasce in the avs © weightt per sca-hour
iOf@Muﬂ developed H.P. booked in 1945-~. 6, 1 indced n conscquence of
the above ment’oned fishery.

Ostend, the irstoi June 13.§.

UHs CLLIS,



