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Invast&gations on tha apawﬁing herring vors porformsd 1n tha Grni’ ix
'valder Boddan durin& the spavning SQ&JOB (Fobruary/ﬂarch to Juna) durinswtf

“+ha pariod ﬁ975 - 1977. In' ﬂ977. thoss ntudies usre augmented by aartain :

phcmatria manlureqentn. 1s’ wau pcsaibla ta prowa that tha structurs f

“of tha populnticn changﬂs in tha courxa af tha npawning ssauua. This ig" {f*t'
_raflac,aé by c@angem in parametsrn auﬁh &s to%al length at. age, aevority :

'._of paraaitio infastation and also tha numbcr of vartah,aq‘ani gill trnp B

prneessea. The nunbarz o rayﬂ in thn d)?ﬁ&l. psatoral and aﬂ&l t:nn

_-uhich exhibited na oxear oh&ngsz in the sousz ot the ngawning season
- 'proved to ba unaultable o ananmfnr dstoeting changas 1n tha population
’ ‘struo‘hura, SICEERAT IR B A o N T S

7R&avﬁa' Ponuant la aaison du frai (d@ﬁ noia de révrier/hars nu aois de juin)
- des années 1975, 1976 et 497? on f offectuédsa ttudes | pcrtant sur la hureng
- du frai da 1'étang el f“walder Boduen. Des mensuraticns morphcmétrigues '
: spécialas ont élargi,Aen 497?, cos étvdan. On & pu mcntré gn ' au ceurs de f"
la salson de frol 41 y a daa chanr»mentu d&n& la structura du pauplsasnt
qui u'exprinent par dos paraudiros 30 nodi*iant,"ucan in 10ngueu* totaia .
t' 1 ﬁge, L’int&nniiﬁ ds 1n vcrmina ds nerasites, wals: aussi le nemhra dus
vo"tébras o, das eppeudicss de¢ nasse do b‘anchias. Lo mombre des radiants
de nageoire a9 nag@c»raa doersal, pocwrauo @ suxl qui ata. ﬁﬁﬂtﬁé Qe das
_ odificatiann 1nuiyni£iuabivan a prouvd*fire n non. uprvnn*i& 4 démoatrar dca f
~ch&ngeuants dpws 12 s;ruﬂturab du pouglemuny. ' o
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,sznngon torn an tuporwaut basis for the horring ‘fisheries in the GDR,
 The op&il!l exploitation of these herring stosks wili remain an
T#ﬂftlportant}tusk fasing the fishing industry in the future, This '
l.e.pltt;tOl‘tho forecasting of catehes on the basis of analyses of
v fhéipopnlgtion strusture. Sush an analyuls nest sonsider the spawaing
f;*fiih stocks, their migration snd the reereultment of larvae and youag
iﬁ;fl'hqb : A . :
,f - This paper deals with chenges in the length, age, maturity and
}{ﬂ-ovortty of intestation by parasites as observed im the samples during
1975, 1976 and 1977. : 5
: The above parameters and their shanges within the spawning stosks

©. provide initial indieations of the fast bhat herring from verious popu~
. lations enter the coastal waters of Ruegem in the sourse of a spawning .

. geasom. In order to abtain proof of this and to be is a position to .
_: identify the Ruegan harrimg stocks, extensive morphometris and leristie

S investigations were resommenced on the harring Clupea hnrongus La 1n

© The vok undertaken by ANVAND (1962) and BERNER, VALDMANE (ﬁgea)” :
'-~on'thol. spavning Stocks show that morpnonetrie.ahd,neristio'faatutei'
~:?:'nry widely under the influenes of eﬁvixonmental‘faebfa, #o that the :
.FP‘nalbiguoul identification of the stocks will probably only be possible
~ using biochemical mesns. | B

. "Material and methods

The samples were taken from the trap neths and set nets laid by

the coastal fisheries in the Greifswalder Bodden during the spu:ins .
- herring season in 1975, 1976 and 1977. This paper based on 24 sanpiea

coitaining a total of 2.396 animals. The namp&ps were taken at the sites
 shown in figure 4. S SR

.- The foxlowins features Herabﬂumwrmia@dAoﬁ each of the han&;ug
‘ $LVent1§atedé- ‘ ' Sk

= total length in ca A
- = sox and matwity of the gonaly

‘= geverity of parssitic infeptation Lonly for animals abt&inéd]duiing .‘
1976 and 1977). AR | iy : ;

The upe was de%zr@ineﬁ by QTMH;??Tﬁ ﬁﬁsitté‘dtoliihsa &lthoughf‘



“.@&ﬂ ?*au& sg@etrun of mcristia pa:amate“o will be ccnsids“ed harm-
{hY nugbeﬁ of ve*tebraﬁ vs 1 :‘m 'e_w, o o
5%30 3111 txap groaaasog of the lcusrtfiau~ latt glll arca (R£>f
s “thig aymber of ays 1n uhs dorsa in , e
:v&é nﬂmﬁer of ragﬁ in Ahe 1@ft p?ato*al zin ;
T %hn nvﬂber of ravs in: the. anal fin.w~;‘ B

T

“5 “hﬁ 1angtﬂx iayﬁ m&aﬁured ta t*a aaaxest halt caut;natra. Tha urggtylé

_ élwéﬁ uisscﬂaréad vhon countiny the vartabrae. Rudimentary spinas waxa

‘f’;~,£&kan 1nta nusount id the numher of *axs in tha dorsal fin. Ia the anm'

Q:Jﬁ;fihn, fim rags with 8 conmon. spina wers counted sopaxatalg.- o

. .; “he &atnrity of tha ?cnada waﬂ daterained by msanﬂ ot the maturity
‘f?yabla ﬁp@cified ba Icr° in 1962. s ~ﬁ *l: "», fo':ff:~ R

o o 7'“h9 fo!lowing 1eve?x were fized fow es.inating tha seve“ity ot

«f-'"f;,t-masitic d.nfestatio‘x. o O S
o & 0 = no p&rasitam;{~Aﬁ?A

- 1salated parasites gﬂ”: PR
2 - moaerato infeqtatian Cup to 10 naraaites)
3 - severa 1nfestatiun (more than'10 parasites)

§ 2 aritkmetib mean (x), the scattoﬁ Cs ) and the vaxiation o! the
FE e ( n) werefdetarained tor tha 1cngth, age, maturi y and parasitic
f&;}iufastatioa o thhiﬁampias inveztigated Zor 10?5, ﬂ9765and‘ﬂ9??. Tb@sﬂ
\}ff*W9r8 8ugmantﬁ& by ‘the ‘Hean, : scattar and vari&tion Qf thgxmganggqr hhe
| iusber ‘of vertobrae (VS), i1l drap 1rocesses (RF),vtha dersal £in '
ftafraga‘(mls ),‘tba padtoral finnrays (Fls ),&nd the analﬂria rayg (Fla
:ffnf %heat a@mnles ‘investigated for“d&??. " L e _~
"Any differnmes*obsarved *in the mmm values wara checked for
”1?‘ﬁig£ffibanca. . ' o ' SR

“,fﬁaﬂults ‘and discussion L

“111.2 he»length distribution ‘in tha samnles takan frou 1975 to 197?



f{ﬂaagltng nt{eu) 53 Sampling ,ﬁt(ué) 3l % na-pling;73ﬁh‘ B
2 data g Al date - date ;
*ITy 28, . 265.. - ' LT e
Ti10 13, 6.8 0.19 111, GOkt et N _gq,g 9;19
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; | A e BB 0418
m:& g ﬁ’g ,3‘5060{ . QJS Iv. 10‘* 260“5 0;22 - »I'o’ :  ‘ S i b "
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154 26415 0,19 : T
23, 24,7 0,18 25 24,85 0.1
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v v | Vo 24  23.8 0.4
: 14 23,36 0.9 13, 22.9 046
” 29s 23,2 0M47 '
308 25.3 0.15
¥1g VI vz
PG 3. 22,4 0.43
12, ' 22.9 0.15 - 19, 22.6 0,16

s e

As the lengith measurements show, the total length L ol the animpls
in the spawning stocks changes as the spavning season prosresaon. A%
the bsgimnimg of the spawning sensom, animals with a2 larger naan‘longtk
predominate, whercas animals with the dmallest overall length ware
found in the samples towards the end of the spawning season. '

ANWAND (1962) came to the pame result. Por example, he observed
mean herring 1engths of 24,8 qg;and 24,0 cu reapectively duwring April
in 1960 and ﬁ961. The corresgwna;ng figures for Hay were 23.6, in 1960
and 22.8 om in 1961, whergas herring lengths of 21.9 cm wers measured
during June, 9960, The mesn lengéh over the whele spewning season was
stated to be C4.6 em in 4960 end 23.6 cm in 1961, We measured lengths
of 24.8 om fex 1975, 25.4 om fop 1976 and 2#.?5 o for 1977.‘?15\:!0 2
shows %»s distributioh of lengths over the period oovorod by our‘studies

e

1 4

1? muat be pointed out that the mean valwe for the total length L
» age and the degres of matwrity ere affected by the point duriss
*r upa¥ning sesgon whenm tho gamples are iaken.



" HS"
kn‘;f !ii‘ago distribwtion in‘the samples 1nvést1§atod

)"; Hean age in yoars and the variation of the mean wvalues for
- the samples taken from 1375 to 1977

age . Sx saupling dete age  SX  sampling age 5%
| ) : date .
1976 : ; 1977
110280 403 0.4 . |
JIIT. 134 401 041 ' - SR gl bh 0,12
S0 o4, 3,80, 0.07 25, 417 0,41 19, 4,3 0,44
s i : i ok = x Fle 3.6 0.1
’ IV. "f. 350 O:O? 8 4?25 0,12 ; |
Sl Al 3,90 0,08 TG, 4,7 0,13 18, 3,95 0.12
; 1Be 4,15 0.1
234  3.67 0.1 25, 3.6  0.09
30.' 3.72 0,12
i L : | .. 2, 3.05 0.06
: g A0 3.5 0,09 13 2.8 0,07
‘ 24, ‘3.4 0.1
. 304 2.5 0,06 ‘
e §5t4 3 2.5.  0.05
S et 2.3 0.05 10, 3.2. 0.06
% " The results show that not only does the overall length decrease as
. ﬂ::the spawning season proceeds, but that also the spawning stocks bacome

soﬂnsar-

!te distribution of the age groups among the different samples shows
that herring of the year classes & to 6 predominate among the spawning
ltocks at the begimning of the spawning season.

Al the spawning season progresses, the animals of the year classes
3 and # forn the majority of the samples, the spawning stocks at the end
of May amd in June consisting largely of g~year old animals, This 4s not
quite so evident in the samples for June, 1976, where, aithough the

: :‘overall agc*of the spawning stock was reduced, the dominance of the xear
.class 2 was not pronounced,
ANWARD (1962) also found thst the spawning stocks became younger in
%ﬁfhglcourso ofAtha spawning period gnd’published the following figures:

April, 1960 = 3.8 years April, 1961 - 3.4 years
May, 1960 = 3.2. years i May, 1961 = 2,8 years
June, 1960 =~ 2.2. years



s

:ffafépps&rea i& the li@qra?kre nhuw %hat chpnvﬁs accs@(
o herr iug s»ackm aot cnly during tha '0; awﬂing S&uﬂﬁﬁ.ﬁﬁﬁ g
, vusr to’ 3cnw with rabu"d 0. %he ean length anu &"@a xhﬁbf
-*qﬁc"ib@d to recruitmcnt in tha different gaema uqd

‘Ear?ﬂatarq WOre %cn&img ts dacreaqc (AHBAHD 19@2)@ th

‘[)33;5 The diat*ibvtieu of sexos and aturity

- femaled ac cu»atiﬁg ior 49«8 %»in 1q(5 und “0.8 iﬁ ﬁﬁ?‘. Ty @siaast,'
“4ho samplca tqken dhrina 4976 contalneﬁ only 3%.3 3 fe ﬁia &ni&also :
"Although the pexen &xe aypro“imateiy avenly ba:&naa w* iﬁa hnvinninglf

a penples takea in April, Hay and Juwas rontaincd ne or anl; 5a$}at3a
-animals which wore not yob rcvdy 13 sp“"n, ‘fhe &ign\ﬁrapc“tiﬁn of

- yhich had reachsd tho gonad natura tica utu&ss VI, VI anﬁ VTII.*i

w3 ae '

N - )

'uotL tha Tﬁahltﬂ of our inv»a aﬁiaaﬁ and Far31 

gn eral ssa ?a cgvar tho pariod in Mhiua our -‘&ﬂylﬁ’ wa

Fiswvs % pheve. tha praportiona of tho mples &uceunled fcr b3 he .
diffa*snt S0X98e ?ha saxss uarm evknly balanm g1} dxrtnr 49?3 and 49?7,

and en& of tue spﬁvniug seasan, ﬂ&ta aniﬁala vaicu aa“an&»en £e¢ E#‘%gé
of ths specimen" 1n tha s&mplcs cluarly praﬁom&nstcd fxow Lha middlat
of April 1o the middlo of May. ‘) Analysis @F tho dis&yibuiica cfttha“

"degraa cf maturity pfowidos 1nformaticn an %ha conxsa 0 %hﬂ upaasiﬂgé

Procoss. , SEERER _

A gen”“nl idga of tha ganad ma @“m»ien prac "é Eux Thn ba*icd g
given in figure 5, It can be peen’ that the. yoln at wbick &tn&ityf
hasArcdghs& a stage to pornit spawaing koo shiftad. Yor exrmple, in
February 1975 53 %'ef tho ani&a!s had alreuag r%aaun& tho axturatiua 
ptages VII and VTII. 20 % waero read“ to opavn (v} axd 27 % % had !
reachad the watucation atage immediately nriar to bpawaingQ' he

anirals (65 %) which had reachsd m~tufatic“ stoge VI nwv‘ccanyicuovsi;'
in the June samplog. The "amplss ol ﬂuring"ﬂB?b cuutaiﬂ“& animals

kﬂarriug which hau rosched “tha v stog 0 p?«or 1o mnaw&inb uers. ”bvmi only

in ssuplaed token an tha 9tH and 458k of ap.ile In contrasi to tha B

acnpliy tolsn g 075, an insls wiieh h&d rea&leé t&t tatian uL&P VIII
‘wsra not @af@vvad until the widdle of Ap&ila;:‘ "

PR ez o

*),Iﬁ-is pa:siblg'thafhthm. oty tiouu in the pwopertiow butwéan
«the goxes wan cauvasd by a math“dc]ogicul errors - ISR




- -

As in the preceding year, the proportion of animels in maturation
stage ¥ITI droppéd i June, 1976, and the number qf'aainals in mato-
ration stage VI increaned. :

Pable 3: Moan maturities in the 1997 samples, variation of mean
; values and results of comparison of the mean valees

saméle date mean matuiity s; r
43,77 42, 0,09 3,8
170377 4,8 0,12 - = 10,05
314377 . 5,6 0,26 4.9
8477 6,35 0,13 13,4
25,4,77 5 o 0,48 2,45
2.5.77 6,65 0,13 45,3
135,77 6,8 0,02 [ 28455
3:6.77 5:9 0,43 : 3,53

Animale with the maturation stages IV and ¥ ptedo-inatad in the
samples tdken on the 4th and 17tk of Marche' In the subsequent montb.
animals were ready to spawn and those immediately prior to this stage
were present in the same proportions, whereas animals which were ready
to spawn and spent animals prodominated inm the may samples. The
relatively high proportion (32%) of animals in the prespawning ataéﬁ-
in the sample taken on June 3rd, 1977, is conspicuous. _

Altogether, the digteivution of matursation shows that the point
at which readisess for spavning cccurs giffers among the three 39ar§_
covered by our investigations., This can be explained by the fact that
- low water temperatured prevailed 1n'theuenéifswalde@enoddsn during
March and April in 1976 ahd 1977, so that the gonads reached maturity
more glowly. The avail&bility_offfood is another imporitasnt fastor
affecting maturation. |
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. Table 4: Mean severity of parasitic infestation in the smpleé. :
2 Percentage of different infestation sevarities, ) : ;
differences between infestaticn gsveriiies in the 1977 samples. S
2 S | >
t sampling mean geverity of sampling . mean geverity of K °.
e date “jnfestation _infestsiion date infestation infestation 2 2 :
’, : . 0. e 2 3 0 1 4 3 4
| - . . - m
1976 E 1977 s L b ; { : Pt &
| 111 be - 135 26.5 33.7 27.5 < 12.2 s
l e . 174 0.74 56.6 24.2 10.4 9.1. 3.95 o
a . . X k‘
| 25 2 L 5 3% 43 5 DR 0e 7 68 21 410 L .g
ive %’;
1. 0,56 . - 6B,7 13,1 12,1 6,06 &
9. 1.5 29 23 AL X - i |
= ag ; ‘ - ; - - B w0
154 1434 3% 24 22 23 18. 0.28 Sas. .. 23 1 i = 3
23. 0.3 78 16 & 2 25. 0.41 62 34 Do - M BEEs
‘ ]
305 gcé’? 6"1‘ "tlé' 13 9 2,‘7 O.M : 60 36 E O S,? ::.
| 8
v
Ay 0.2 86 10 2 2 134 0,32 ° - 70 28 2 0 6.9
276 0,01 99 . PR 0

0.33 M B ki 0GB




: The uaaﬁ ”sﬁa 1ty of infastation eah*bitad by the u&dﬁlgﬂ foa ~‘0

" 4g 0.7% in camparisan to tho mean gev erity of infastatioa ol 0.53

* found for 1977, Aralysis of the nean udVGrity of infest auion for.t @
1977 sanples shoved that, with r 3, the intonaity of infas%aticn v“riz :
.vigniSib@utly. fhero apysars to be some connection haﬁwasg ihe nvaralla

v :li.u; 9 ;

o

~

longth L, and the ﬁaverity of infeatwticn, ths infcataﬁica o* aniwalﬂ

i

with a largs Lt basng pore sevare, ror etamplo, Lt and tha savarity or
; infenta&ion vore 28,75 and 2+ respectively on Harch 3rd, 1 9?6 e

corrosponding fizures for HaAch Lth, 1976, bsing 27.9 en &1d e 35. In
contrast, sanplec takon in May and June and con»aining aninals with a

" asaller asun length wers not or only slightly infested by parasitas.

PADGOUS and HODDER (1971) in their gtudies on the Canso Jank and -
Benquereau herring also raport a risn in tho occurence of ue“atodcs

“and in infontation severity as the fish beconw lorgor and, thus, older.

Tha unit“bllltg of biolegical featurc for distinguishing batw@en stocks
according to size or age will be further investigated.

Mavking sxparimunts (BIESTER, JONSSOW and kRliGem, 1975{ 1976)‘hmva .
ghioun thnt animels arriving at the beginning of the spawning 5eaéon tond

“to nigrate the yost after leaving the bodder, whereas horrings vith a.

smallar nesh ovoerall longth nigrate into the Baltic in a norihesastarn
direcction. It iz an intoresting facti that the intermediata ﬁost for thel
larval nosatode Anisakis, a Suphausizcean, does not occur in tho Baltic
bat that horring in the North Soa become infosted (GRADDA 1974).

5. The nuaber of vertebrac

©he mean nunhor of vortobrae as dotermined for the sanplsa studied
for the yoar 1977 is 55‘86.

Table 5: Heen valuas for tha nunber of vertebrae in the 1997 samples
consdicred, the variation ¢f the mean valuss S= , the breadih of
variation and the rosults of comparison of thoe“msan valuss.

~Daty Vs - si broadth of variatien r
463477 56,16 0.08 55«58 - ‘
17377 56.14 0.08 5458 ; 0.17
3143.77 56,08 0,07 5458 0.73
1844477 55.76 0.08 , 53-58 _ 333
2504077 550?5 0.1 49*58 3.15
2:5.77 ) 55080 ’ 0,08 5&*58 3.0
13.5.77 55061 0,08 53=57 4,58

6.77 55058 0.08 5358 4,80



?he nux ers of vartabra& vara hiﬁhar 1n M&‘ch than 1n April Hay .
and Juno. Aualyaiﬁ of the maaa valuen revealed significant ditrerencas..
thcaa baing rﬁla‘ivelg obvious in tha aanples taken 1n Mag and Juna.q;'

AHHAHR (1962) fcund that thg mean numbe s of vartsbraa for 4960 and

| ';:34951 “@wﬁ )E.R?»nnd 55.59 raspoctivaly. rurther figurns for the’ numbers;
>55:o£ vertohra& “were published by HEIHCKE in 1888 = 1891.(56 = 0. 056) , S
- ALTHﬁDKR g_n 4528 o 1933 (55.66 0.02) POPIEL in 1950 » 1952 ‘

1 (55455 = 0.049) and BERNER &nd VALDMANH in 4554 and 1558 (55.85.and =
.v*55.? raspectivaly)o The moan numhér of vertebras determined by onreolves
"conformn ‘with that found by BERHER and U&LDHAHN in’ ﬂ954 (1962).

fr It 19 alroady known that the nnmbor of- vcrtobras of the Baltic herring '

’{Ais aubjent to fluctuatien. Thesa fluctuqtionr are - gencéally regardsd -

';{as baing duo 1o the salinity and temperatura situation in thu habitat, .

“f~The numbar of vertebrao can be used to dipt? ngnluh botween 5roups of

‘ii,horring of other’ origlne (westeru Baltic up to 56 Baltic propor up to"

77-55 2 vaﬁtebrao) and to ro]atc thex to tholr faediag and places of
mlgration 4in the open goa outsido of the apawning season.

The numbers of vertabrae determined by oursolves and ‘the d&fferoncaa
between thoir mean values aro turther proof of the faot that the popuw
  1at1on structura of the herring upawning in the Greifgbalder Bodden
. changes in the course of the spawning soason.
 In view of the relatively high valuos of 56.08 to 56.16 in Iarch,
1t can be concludod that the anirals concerned came from the Yestern
: Bnltic, vhereas tha’ animaln with values of up to 55 8 originated in
‘.tho Contral Baltic.

xf»G. Huabexr of gill trap procassos

ANWAHD (1962) found without taking the 1ength of tha\errinp into
consideratian that the mean nunber of gill trap processes was in tho
spring herring of 1960 45.97. The moanr numbar in the sanples which we
studied vas 4541 Comparison of ihe moan values revealed that the

. differengas botwesn the March sanplas and the April, May and June

. samples &ro zignificant. Changen in the population structure of the spawn«'
ing stock can thus algo be p.ove“ by moans of-.the gill trap processes.

7. Humber o2 rags iu the fing

".7.1.. Tha nusbers of rays in the dorsal. left pectoral and anal fins
. are nod- suitable us peans to indicnte changer in tha population structure
sinca ne sig1ificant diffarencss Hora found botwosn their Zean valuan.
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OB aversge, the dorsel fin hed 18.6 rays, the lofi pectoral fin haviag
}_ﬂ?;ﬁt ANYAHED (ﬂéﬁa) counted 19,25 fia rays'in'thb iatter fin duriag

y i‘hin gtudios in 4960, The average aumber of Iin rays in the anal Tin
gl

& i}

. f& ABRAND, K.£496%): Vergleichonde Uatorsuchungen am rrﬁhjahra-‘und .
LSS S Horbsthering ave den Gewdsgern um Rigen.
zai'im;"ﬁm’of;?"ﬁ‘ﬁ@ﬁi&ﬁ’@‘. Bd. XX xerb’ 1962’1953. He 3/"

355 ANWAND, EN1962)s Dic Kisteafischerel Riugers auf Frilbjahrs- und Herbst= -
‘ heringe in den Jahren 4960-1962, ter
Dt.Fischersi-Zeitung Bd IX, 1962, H.7, S.219-228

ANVAED, Ko§1962): Das Wachstue der Frihjahrse umd Borb:thorinse aus den
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