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Changl')~in thc pcpu.la't1on. stri.tl)tu=~ o1'\.hl\'):, . " .' <' .

herrl:lS in thc Groifs'i\fZtl,'\{'-r BQdd~ti durl1)g'< ';;';". :.",
. lJpnwin~ tlm~ in fJp:'i:lß" .
'>, •

, .'-t-

, §-s:par..1,
• ",.It...,..' ',:

. 'Inva!J'Ug~ti~n'lI on "th() l?JPawlng h~rl'lDß varo po~formod,lD.th~::th·oif~_,~ "
yaldcr' BOddonduring: tbG ap:1tmlDg ~8c.~0l1,' (Fcb.ruary!March' .t~· :J~'~)'~~i~!f':

'thti P9~i~d'1975 ~ 1977. In ;1977. th~S3 Iit~diQriwsrQ '~·ü~~:~t~«(bi'~:~rtit.l~,'
lUo~ph~uE)'trla ~eili1l~·G~1Ilntil.Is,:W.~·pöG~1biG'tQ.·~~ro~~ thnt·.tho:a~tiot~o,·'.

, ' .'.!, ". • ... ' .' ,', .""... .,' '. '.'.-: . -", .".. .' ". ;....,.. ':""" ":~-\"'''.' ,;: ,~' ',~~;: :>;~.. :

n%'. the populf\t 10n chang:u: In' tb.G COur38 of· thc ·Q]PJ\wIng·IlGnnoll. 1'b1. il:l >. '

rofl;ctod. by ct.:mg~ß'ln, p3ru,otsrB ~'tUh'~"~ioi;al.le~tth~L1},:it~~.'~e!O~1t~
, cf p3.l~anitio Infontat1oD Wld~l~otha n~bor ot 'fart~b:'aQ andgill:t;a~':':·:.;

. • , .• I ~ '. .' " . • \- • • '\,. , \" ,. l '" ,"- '. , l' .' , : .

l:t.rOCOOSf"I~· 'lhe nuuberzot ra1~ in tho d~:r·ti~.l~·Poctora~,and'anal' iin~' ':.,::i:~

·"hieb e~lbited no~le.1U" ~~ga. iD.the,Go~~Q ol th~ ·upt\\ming"aeuon·· .....
~oV~d; to be wUlul tSible'".l1 ~ocm~ for detoctlng: chan~~ ir(t~~'p~p~latlön'.:
. . '.' "'.; ,. ';,:" ~ ,

'liJtruoture'/· . ,.' . '," .' ,'::,', .. ',' ,
,~ I,.

, '

Rtunl~~:Pondant 10. (.labOA d~ fr~l(dap;; 1101a 'da :t'~ior/~ars·~~·:~~ölsAe..j~in)
deD ann6es 1975 t 1976 ot. 1977 on n ottoc-t,u6ds'EJ t.tudEUJ ~:Fortro:li' ,.~~ le hci-Gng'
du fratd~ l'6t~ng G:el.f&\1aider'Doddon.i D9~ mensurati~ns mO~~h~m6'~;'l~~eG'· " '
GPQclale~ on~ '61~~1, ,8'», '1977" .cas 6t\~dI)G. ~n a p~ =ontr6 ~ ". llu.cour'g:·de

10. salson de [rn! 11 :I a daG chdnG'ölmentl1 Janu 18. atructure' du pouplo.uani.

qui o'oxpr1m~nt par dos r~a,uitros GO ~odirlantt c~e'ln longÜcÜr,totala
L

t
, its'Ge$ lfintQ:1ß1t6 d~ l!l ~urtlilla do :varnfl1t,~&" ~nlD'nusu'il$}lOnh~S'dos

·l~:,tibrQa ot (l~~ &pp:md1c,,~~ (10 na.oso d~ brnnC~lieu. L~' llJ.o~bl'@ (\03 .rad~ante ,',

da nageolra.d@s na~olrQs doraal. poctorau: ot Qn~1 qui n'a.~on~·~ q~Q doo
, .'

r1odlficat1c~nlnGi~l!icat:t:voG a p:,ouv6 '~tro no':1 app~'opri~.8: d6t:.\oatrot'· dcos.. , .' . .
, chnn~e~entu dttna la structur'Q~ du poupla~ont.
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}RQ);\iit~ ;cÜfd;'dl.seu~slon

'11 •. ~1~li~11~nbth\ld1fitrlbut1?n:in ;.tha;,f3~!l·lestakan:tro=:1~75 ~1-0'·;19,?·?
, . ":

Y>1J,;,~1~~;f~;;,' ,~ y - ",". • ' ,>'

i'::~:·<.23<:~Q.tilpl~:;;,\il3t0.takon' du:d.nß tn&.·s~·ilUing·sel\son,ln'thQ· E)p-\'"1ng.ot: .
iJ",·" ...1.,".::~.' ~"" __ :"". ".: ,",' .. '.' ._. ,', .' " , . '. "..:,. ~ . '",' -.. " '.' :,"': '" _ .. ,. ""- .. ' .. ,.'.: ,': ,<'

'. ~'. :,", ;~·.1971f;:·6:ilJJJo: tham war€< f.u:nllYued,· r,r .thli :paper.·, .On11 tl),QtollQit~t1C··r.
',', .",': .... , '.-" .. ,"" . . _ .. '.. " .. ,',:, ,'.. " .. '.' ..... .......

;'; :~:'6t;'tti~' 'ht'~ii& Gpoctr\tn oE =orlsU.~ pa~M~'t6;övl11 be '~o'n~lC!o~d 'h.o~~~ ,
- • ',' ), "'./ ',' ':\.';-.- .. ",' "', . >: " ,,' , '.: ' <. ,.~ '," ..
.... _tht;i·n~b&l:'6t·ve1"tcbra{j; vs . , , ' ".....

,,'i~tit;li1, trapprocÖasotJiof t~s" lo~~r:·ti::at 10ft sill:,il~C~' (~tr::": "
:.·':,.·~·tiiG ut.",~'b~1'ot.rt1yt.l in 4;h0 dorsal,tin......

•;~~,~;::th6tu~:~Der 'otra~G lu,the 10ft: p~titora{fin
~,tho"'n\mber\~t 'rA."~ ;1n·,tht~· aDe.'! iln>~ .> . . .

. ' '. :' .' ~h~:'.lan~rÜlt3 \!~:"5 lJ1tsasu;·od.,to tt~. ;ßa~BfJt.balt ·c~mti~'~ire.Tp~: ~~§1!i;'
, ;Uäg(ii~röC;r.1l,~~:~d :~;han oountinr; tha,vort~brne~'Rud.iJllBnt~3T spi~G~'~G~~ ~,
'. t.iÜt,Ah.into 'f.Ceount' in t1'.e number.ot ~IlY:J1n ,the dorsaftln. I~1o~e.:~")l!t~:,<.:
. tliiO. tin 'ta~\1ith ~' COtlOOU sPlno'~e~e ·countod. nop.~ate11.' ... " ... , ',.'.:

e ;"''2hiam:lt\:rity:ef tha gonada w~~ döte;min~d :by Jlßan:J, otth9:1'1a~ur"~1 '
:':/;,lnbla :t2~älfl~d'b~l Icii' in 1962. , , ,.,' " . .' ': . ,.' ,. ,

,.~~~. fbll~wi~gley-a12 wcro 1'i:(·l. i~r oß~inating t.ha ~o~~~'it1 .9~.·~:' ';'(
, • • • . > .', 1';

~~~1tiC!litostati1)n:.,

o - no 'p'lU'&slten

1"-'-i50iatedp~'aslte'~
. ..

~ 2 - lnoClerato infestatio!1 '.(uo tc; 10 ·nal'as1i.ta~) .

.'3 -fjevo:r~ '.infe~ tati~ni (tior: ihan ~~··~.~51~~)
, . ;, • ",J !,.. : ,.,.-, , ">.'

'. ;'::"':,:'; ~~h1i '~i:tb1otto:mean .(i),~ tho :scat'tcr, ..(s )andtho vlU'J.~t'lo;t ~9:t;.~he";~ ';: "
'" ,'." ~':~ ~', f'" ,. . _:., . '. '". ':-" '. . '. <.' ,\' .x·,'" , . :.>,.<', - ".:':' " "~! ;:'.-; /' ~: :,.. ~.

, 'l!itftm .'(~.=), .wure 'aaterf1ined, ;!or,the :lcn8tb. ,agc, -lIlatu::oi~.J;and· ~parJl:&.i;t~9 ': :\,!'i:
~ ":,.. t':--• ... ,'" " ~-~t. ' ::,",,.,", ",' '~:"'_;""::' .'_,,;~._'\'f\.:

i; ,:ibj':estatiCla f~t 'tbl) ~amplEl8invaet~.~3.tcd-tor 1075.•.~976 \c.u~1~J.7.• "~llfl.li?,
"h ' :'__.~. .."". . .', ,'" " ,,' •• :".:,'if.: ..... >_~:" .•.... ,. ~.\.. ,-u ~

;' .·~el..a ,'rtugrlants-d 1b~ 'tbc ;r.1ean, iscattar'EUld.:varlati<)!1·ot .tho ~n,9~ ~qr'1tJle:'

, '; .'·:h~~ber(ot <\r1.'r~cbl·ni;) ((V~,),t ,&1'1'1 'itrl\P .Foc.o~isQß ~(RF),~~th6·dÖr·:;al·.f~~f\'·'.... ,.

',:~i:1i1 (('Ijl§;~\) t ~tho;podt\)l·al ;finl~~~yn '(Fl~~\) ,..Md ':the .anal :J~~r~ytJ :,~FJ~A~ .... "
"'fit ':tba ~fn~.mp1.er.J ··lnvcH:tt,lgatQd. :tor 119~7.' ,: :, "'.'.". ,'.,

.!An~iditferon:eos '.ObUSIWEid ~in ;thc ~~.eM -:walues. ~ero .Checke~iitqr > .:;" ';

. tJIGd!fl~~ri~~~ . .

. I'
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A ganern! idca of tho gonad nnt\~ation procQn~ !ov

civon in figura 5. It can bo o6on~hn.t ·thepoin1; {ltubich ~.at1.t-:ity·

hElD rcach;i;id l\ ~tnßa t·Q pOl'J:li t BF;J.'J~linö hau r;hit't.:lO... E'~r. *':::.t,1;,:1.}le~ ...ln·

February 1975 '5) % cf .thc nnit'Jals hud u'll'eady r:3o.cho{\ th~ m~\·t'~l·t\tic~ .,'

rJtnr,oa VII und vr:u'. '20 % \loro reet!;; to ai?"u;n (VI)c';u 27 % lli.!d·· :>'"
renchod tho ~at\\rutlon utt\~e 1ttiJedintolyprior to sp;;.l\m1nS"'l'ho'

nwpltHJ taz~u in !~pr11, ,Hay and June oontalncd laU or on1:;{ S~olnti.)d"'·

anbmltf whlch \toro .110t yol> rot.d,. t;:J Dp::l.'.tl'1,. ltho hi8h.. propm.·t1ollef,· .' '"

.anir.alo (66 %) ':!hich had r'oachod mat.u,;,utitm stagaVl ·\;~.SeOUElpi~uov"Q

in tho Juno F.HH~plotl~ 'rho s'ßtlplc's t~.k~;:3 'lilrint; "1976 cl\:mtain!:ld anit'1ula
" . tfhich hnd l~e;J.chad tuo ßonnd ~nturath'l:1 ;:;tag'S~ VI t VII' ~ülllvtII.·: ," "

Herrring \::hioh hud ·l·e~che.d"th(I' ~ h:.~.o p::i.ol' to zpuwning uoI-o. t'ov.n.d ~nlY :
o • I . '. ""

in liampl~~3 t\~.kl!'m on.t~~ 9th 1..:nd15 ~h, cf l..pril~ In' coritr~t>);' to 'Ü;I;) . ' '
Uo.~l)L';ii! t;)b,~\ i;n '1975. anl::l:.;l;;;; 'l'J'f:.1-.:h had rcache~\ l1ah,u:~ti.ant},~t~G~ VI~I

ve~o rwt. o';">n~r~<od until the .d.tldlc;\' cf Aprii ..

.. )

- ..
, ,,' G. ,0' ...

, Both thG rar.,ml ttl. cfom-:' iavtJ::t1eat:tmia atidro'sult~'·~~\!eh:l~'ll.~~·'i"... ·;,.",
.~, , ' , '. ,,_A'o,:,"'~' ';'~':.'".,'lll,,"~-:."-""":,",\,'<'

appaD.red ,in·~ ·tho ,litf;rat.m-~ DhGll,1 t~a't ch&n,cooc~'f .lrl·'i~6,.:i:ip.~,:f:":ln~:;·~\, .
, " ... ,,0.' 0 <. " :: ," , ... : .' .' • ~", ' >~,!.... ,.:.: ...:-.~" ~ ...:, :'::<,,' ":~~ ~.:: ,:>.;~".:.\:

,b~~;r1nß at,ockrJ'llot" only, durine; tba Dpawinc;, cna~c:~ tw~~ t,lo~.·t"c.c~·:t!:6';~~,
jC~~ tO)'cl'l.'\~itb 'rosu.rd, to' :thG'~Ca.n 3:ongth~tana.,ug~o>J;ho~~',:' nr,~::·t:':~r/J:/;'·

. MIC::lbod 1:0 rric.1L"uit~ent! in thadifforcnt:~o.rs'und., :;: r:r.~i:~ti;·';;:' ~:;~~.::>~;.<.;~/.'
, ',' 0 . ', "." ' ",' , .- ,,' , ",'1" >~ ,.";'., _.:"".:;;,'l-\;i'" \~':<~ :,>< ;~\~ ,

Al..tllOUßhco1.3pcir1scnof ths c.oan longth und ae;). ~ißm"aiJ .;,f'~\:', .tl1,o';:,::~~,~\:::., . '
'. ' : 0,.", ~, 0; ,'p. " , ',"', ",' ,,": ~ :,.,'%>:,,:", c __ '~"",:'~l.\·-t\~,/'.\,;....".'

borrins' atooltG opnl1uinr; 1n tllaaprlnc of 1960 nnd ~i9G1,~~h~i.r:~h.qt·'.both:~.~.

P9l'~,;~otorlJ uß~o tcndine; t~dOcr(\tVJo<AmJAm>19G2)'~tldD'~~~:ID~~{:~~::::;~,~~i;~~~~:,
" 0" ",';" . : f t <,';,,:' '·~,:""~·"'>I:·;,.1,~:

G~:ml)ra11ao{1 1:0 CC'"for ·tihcporiod in whioh O\1..... tHl.!;'1pl~H~,.t1cr'i,'} ''C:.:;~on.;,1ho·;:'';~
" . ','. " '-- ":~" .'-:' ,.:.: :: '. ~"'.,.'.,,,.. ',~: .. \,' ,.:./~:-,;~:.!--.,'.

D'San .neo \'1'3.0 3.,) yoat"3 in 1975" ).e6 1n1976 und' :h54·yoao~n,..1977~{·.;1<'
'.rho 'dlfieron~cn b~ttt~l'.m ,tho uoan vz;.l~es 'aro ' intllgnlfl~~.mt\ ('fs:~~;);{~:t~.'·;'

- . " . ' '" :'.~:f: ','C. ~~ ::'., '

.. J:; 'rho di.nt.rib\?tion of, soxoa and V:lltur1.ty'C":';'::::'

Fle;uro I. Dho~t'., tl1oproportiou3 ofth~ t;.:mploß a~coun·t~J' :r~r:·~:~:'''"~~~-:.
dilforont fie~aa fI fho' gt)~Qß woro evcniy 'balt'J\cßd (l\i.r~i.'1:r75 .cnd·~~)'77,:~""·:\
f'f.i&tale3 aCQO\l~1;1·i1 ß for 49"8% 1n 19'15 Mc150.0 %iu··197'l.' ~iA ~o~~~~t~:?~

. .' ,"''''. ~ '" . . '.

'tha ßtU:lplcota.kon durlns1976 contninod onll :n~J ~;f'enfila·.un1uala" .. ",:
Al th'oUSh ,tbe ßc~(tn ~..l·e (lppro:d~atoly'(r'iCn1.1bn.lJU10Q~:·u.t'\1\~'ho:ginnl~g '.:
and end 01' thoapa'ltniu3 soa:.lo7.1. 'r:u.ü;,> unlmni~ '~;hioh' ~~cO'iutc~:t'fo.~cn4"~'~
of tllo. GpGo~GnG in tha' or:lJplcn 'cl(jal"ly Pt'~do;1n8:~,odfror~,"h~~iddl~;"
01: April 1.0 thc Dlddlo cf' MaJ~ +).Annlyslo·Or. thG dL:rt.}.~!buti~n of,tiA~:~~'

~ , '0 , ' " .' ~ • _ ',' ",' ;' "

.dograo cf ma tU1.'!ty proyldos inforuntion. ~~ tue conrfiO cF:: t1w. upm.7J~ng,.

..e;~'/Wl\ih---:"*,,.~'''~'~_''.' ~_''''''''''' ''''''''' '__', ...~~lllO_"_~_. ....,,=;

::r.) 11.,1:; I;o:a>iblo ttw.t, th~. fluctu"tioUt:; in .the l:l".'oportion::. boivoQn\ ,~
~ho aases VSB ~au3~d by a moth~dologlcal e~ror.
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Tho uaan ßOVOl"i ty of. intontatlon c::.:h~,bitod. by thu Z>l.luploa for 19'16

10 O~74 in co~pnrlßon to tho caan 30~orl~1'O! infentatlon of o~53

found for 19?7~A~ulyaiD of tho ueon ~uvority of inf6stationfo~th~'
. .'.' ~

1977 Gaoplco chouod that. u1tb r). the 1ntouldty of inf'o:staticn "rarlt::{.. ".,'., t
oif:,'7l1ficsntl;v. Thoro uPP9ara' to bc stJ:10 connection bf:tt!0e~ thaovarnll,

l~nsth Lt and tho novcrity of infookticn. tha info':ltaticn ot anir:a.la

Ylth.~ la.l"t~O Lt being 001"0 aGvoro" Vor OXL.::1plo, Lt ~'1d"tht-) tiOvtlrity ~t

inteatation \J'ore 28.75 and 2." respoetivoly on Hurch Jrd,19'l6. U.o

cOl'l'üopondi21G' t1~u.roG tor lmrch 4th, 1976, baine 2'7.9 C.l:1 nnd 1.35. In

oontrast, :mllipl\Jc tnkon in ifny nnd J'ma and eontnining animala \11th tI.

OJ;J.ullol· ln{Jwn lcngth \Jore not 01' on1y allghtly InfeztGd byparaal tos.

!'1l.USOHS llnü nODDER (19'7"1) in thoir atudios on the Canao Bank nud

D~~qucroau harring nlßo roport a risn in tho occurenco of n~atodes

. Qncl in infostntio:t ßm.1ority aB tho fish becoL1\! lurgor o..nd. thua, 01<101'"

Tho aui t;:'4bili ty oE biolog!cal. foa.t\:.rc, for distinguishing botueen atocks

according to aiza or aga u111 bo furthor invoatigated.

Hm,'ldug o"tpürimonts (BIESTER, JÖnSSOlI and KnUGER, 1975; 1976) haV'~

nho\1n thut auloalo nrrivinc at the boginning of tho upawnlng soaGon tond

to niß,'1"atoUw mH.lt after lcavine; thl.1' bodden, uhereaa hON~inSl!i vi th a

t>wollor m:s.n overall longth aigratG iuto thc Baltio in a, north-eastorn

d1rcotion. It is an Intoroatlng fact thnt thc intormodiato host tor tho

lurvnl ne~~todo Aninakls, a Euphausiacean, does not oceur in tho Baltl0

bat ·that horring in ·tho North Sen boco:.o illf'o13tod (GRADDA1974).

Tho nu~bor of vert~brno

0.17
0.,'1'3
3.33
).'15
3.0
4.58

.4,80

'i'he ~üan nunhol' of vortobrno aB doterminod tor tho Eiar~pl~lJ studicd

ror tho yoar 19'1? h; 55.86.

Tablo 5: Hecn valuas for tho n~bor cf vertobrnc in tbc 1977 samplou I

conocU(;red, tbc variation cf the t1t1an valuos s- • tho breadth oi:
va.rintion and tha rosults cf compariDon of thox.r.Hlan valußß. !

VS Si braadth of variation r
56.16 0.08 55-58
56.14 0,,08 54-58
56.08 0.0? 54-58
55.70 0.08 53-58
55.75 0.'1 49-58
55.80 0.08 5L~5B

55.61 0.08 53-57
55.58 0.08 53-58

4.3.77
1'7.).'7'7
:31.).'77
18.4.77
25.4.'77
2.5.77

13.5.77
).6.77
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;''J.lho'~uter~' ot.vGrt.obra~v~~~:hit;hsr, 1n Mar~hth~n in April, Ma;{:, ::.

;;:~an~'J'~~~' Analilii~ ~f'the: iselr~' ~lUOßr~voaled'SI~1:t~1.cant dirter~~catJ•.

',' lJn~Ji1m (1962) 'touxlI.i .that tho coan' n~'bo~G 01' vortobrao 1'010 1960 and
," ... _'" ," }.ß' 0.·· ,.. .,. I .. ,

1961 ve:,{~ 55~57.l'QnI!, 55~59 rßspoctivel1.· F\tr,.ther"fleurosfor'tho' numbcrß
".' ,. .*A::\..' <- _. '. • • '. " • _. ".. .'

C", of. vartQb1-ße "are' publlnhed by lll:ItlCXß in 1888 - 1891, (56, :: 0.056). .
, • < , i'f" .' ~ l . .- ,

ALTNönm in .19~a - 19J2 (55.66' ,= i9~'Q2)ro~nn. in 1'950 ... 1952

(55.55 :: O~C)lt9) and BEnNER AAd V,UJ>M.Ullt in'1S5't, and 1958 (55.85,and
55.'/ roapecti"ol;T)., Tho tlQall numbe'r 01' Tortebro.G,detcrmlned by orirDOlvCD

eontorma 'vlth thnt.toWld by, BErUfEn and 'JALDMAHN 'ln'1954 (1962). '

It:in alroad;, ltnow'that' the nWl1borotvcrtobrns er thO'B~itiC hcrrinr;:
, 13 Bubjeot. to fluctuntl,on. Theno fluotuationra o.re', genorllll~ ~E)t)o.rdod'

,as baing duo to the salin1t1, and temp~ature sltU3tion in tho habitat.'

'The n~b~rot Tertebrnci ,vanbo ~~odto diatlnsnloh botwoen 'groupa or'
: ,hor~1ng of other" ol"leino' (wcsto'ru Balt'lc up to 56, ~altic pl-Op'3r up to

" 55.2 vertebrao) aud to' ~ol~to thom 't.o' tholl- toodli1~ and plaCios, cf

tdsrntlon in tho openuoa. cutoido of tho spawnins sesson. '

The n~berD or vortobrao detormlned b1 ourDolve3 ~~d'the d~rfero~cos.' . ~

betwoontholr maun valuos are turther,prcot of the fact, that the popu-,
, . '

lat10n structuro cf the herring spavning in tho Grelfsvalder Bodden

ehangos in tho courDe cf the ,ßpavning Doason. .

In vie~ of the relntivell high valuos of 56.08 to 56~16 in lmrch,
1t ean b9 concludodthat ,tho anl~alß coneerned c~e treu tho Wootern

Baltic. vhoreas tho'antmaln with valuos ef up to 55.8 originatod in

tho Contral Baltlc.

6. Hucbor of gill trap procesoos
'",

.. -

ANWAllD (1962) toundwithout tnking tho length of ttn he1"rinl'; inLo

considernti~ thai the meannumber,ot gill trap processca ~aß intho

sprIng herr1nc of' '1960 45~97. 'l'ba noon numbGr 'ln iho rm'::l!,los wbich wo. .... .

Gtudled,vaul~.1.Comparlson o~ tho coan valuos revenlodthat tho
dlfforonoau botwoon tbo March sat\plcG and th'o April f Ua~r llnd ,Tune

samploB aro signiticant. Changen in tbepopulntion utructuro of th~ spawn':l:l
, . - t" ., ~ •

ing utock cun thuß alßO bo Fovli)i~ by menns cf: the g111 trap Pl"0casoos.
. '. t ~

7. llumlH,H' O!. l'aya iu thB tins

,7.1. Tba ntabers of 'raya in tbo dorsal, ,loft peotoral and anal :rlp~

are not,~ultablo aß cellOS to indieate changos in tho,populat1on st:ucture

ainen 110 aiE,'n1ficant differonc6ß' tlore found 'betvoon their !l10an values:t
\. • :<; t .-,. l'
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