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.~he.'V:äinameri':'Hiiumnn, Gulf of' I<'inlr'.-"1d ~nd Gul:t' of RieD.
spring herrin.:; ztocl:~; U!:d t::c Gul±' 01' Ri[,"n r.:l.ltU:;l:,1 :1c::::in:.; t:ii':'cl'
con'~ide'rabl~; froI:! cn~h other b:.' ct;,n~r.dGr: 01' ; ca::-clpcc abundcnc0,
av~'raio'length o.nll v;eieht at ace ::md fizh:i:nL :.K)l"'~c.llt~-.'l'horeforc .
ÜICY chotÜdb~ ~r-.a.naGec1,oepcl'atcl:.-. ~hc etocl:' p:J.l'::nctf:l'r: c1c:pt'::d '

.', pTincipally '~fi' natural factors., LO~';evc:r, Ul' to mm ·~hc:; l:avc hccn
"'':ii1Cl~~esin~l::''aff~ct'~d'b; h~..t.r!lan nctivi t;y, cspncinll:,r b~~ fiohcr~·.
,,::,B;~:üiUito.Ü'on;' oi'; catch~:::l.a dec:rc~se anti otabi1izntion of :f'iohin.:;:

'\~rt~lit~~ in all age~Groups' nnd' b~' incrc~~line tho minimum',
','~l~s'hi~i~e;'i~ herrinc; ,t1.'awl· aodenda intlle Gulf 01" Riea - conside-
~'r~bi~:d~cr'ease'i~6o~tlüity'o'f"~'~u~g herring in populations of
, 'thnt~i~' h~sbecn-achieved. '

, " ... ,-:._~, ".:~; ..
,Reoume'

, ': Le llareI1.g,· de la ,Baltiquc printanior'de 10. Väino.mer.i .;.IIiiumaa,
, du golfe Finlandaio""du'golf,'d'e Higa et 1e harens da 10. 13altiquc
o.utöt.m~l ~~ 'dislirigUc~tpariaqünnti tc des generations, 10.' bio-

;... .... ' ..
IIk'113Se, 10. longueure moyenne ~t 10 poids rr:,o:'en dee age-Groupe,s t'.
c.ii'lGi' que parla,d~rnaciquc de ~ortalite industrielle. POUl' cela
i1 faut enraioon da distribution des ctoclw, los ej:ur.J.ner

Bepo.re~cnt. Sur lespal'amctrec des otocks, .qui dcpcndcnt, ou

funk-haas
Neuer Stempel
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fond, du changenent desD.ctionG naturelle:3,ont jusque'ici de
plus en plus influencaient aussiles effects antropolocique:3,
surtout 10. peche. Par limit~tio~ des capturcs ~n a abtcnu In
diminuation et In otabilisation de cortalite industrielle ue
tous les 3Ce-e;rcups deo papulatione cn question 'et par l' o.ug~
ncntation des cf'llulesdco ,chaluts, utilises pour 10. pechcGu
hareng de In Baltiquc dano In e;ol:fe de Riga - une rcmul'quable
decroissnncc dc nOl'talitc du jeune harcng de In Baltique deo
populatiünc ce ce Golfe.

Hen'inc; stacto of' different area8 of' the Northeasternand
Eastern Baltic (the Gulf of Finland, Gulf of Riga, Väinaueri- ~
-HiiwJaa, SaareIlun-Vcntcpils) hnv8 been ~naged separat~ly

alread~' for a lanG tinc, for in the d:rnamcB of :,yenr-clasG
abundancc, growth pattern und other parameters of t~ese stocks
us ~cll as in fluctuation of cntches in correspondingareas
importunt dii'ferences have been found (Ra~ak, 1954, 1971;'
Ojaveer, 1974; Ojaveer et 0.1., 1975; etc.). On the ground of
L1aterial col1ected in four larger herrinG ßroups oi' the North
easter~ Bultic in 1948-1979, on attcmpt has been ~onc to
ecti~late expcdienc~.' oi' manaeement 01' these rcsources b:r·..L1e·n
tioned unit stocks. ~lso, it io of special interest to elu-
cidutc peculiaritiec of diffcr9nt populations in long~terrn

d:-naI:'J.cs of soce paral:.JeterG for thct 0.110\":8 to evaluate depen
dcnce of chunGeo in theoc puraneters'on natural factors end
nUIJan activi t~.·.

I.'iatcria1 ond rrlethocs

Parameters of tne VainaDcri~Hiiumaa, Gu1f of Finland und
Gu1f oi' Higa 8princ; herrinG end of the Gulf of.niga autur:.n·
herring ~ill be diocucoed, for these groups constitute thc
l.:lain or important part in herring ctoclm of correspondin.:;
arees. Leos abundant groups (the Gulf ofFinland and Vüinamcri
-Hiiur:laa uuturnn herrin.:;) are not conoidered r.1Clinl~r becaucc of
the I:'~terial oampled from these Groups covers shortcr period
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and is lees representative.

Datn on Soviet herrine pound net, net and "trawl catchen

by months, seacons and ;ycars "Iere uscd as ,"ieIl aB information

on o.[;e compoci tion, averaGe len,sth anel \"Icight at abe f'ound

on thc" basis 01' samplen taken frorn thcoc catchen. "POl' deter-
!.l..

=dnation of nunbors of herrines 01' certain population in

catches, fron the catches ~ot in thc"uren 01' tllat population

an cstimatcd amount of herring not belongineto that popu

lation", was Dubtracted. Tbc estimatcD Viere based on inf'oren

tion on seasonal changes of fishing places, 1'csults of diffe

rentiation of' hcrringpopulations by illcnns of otoliths et c.

Some datu conce1'ning the size of cutcheo in the euatern pnrt

01' the Gulfof Finland before 1<;G5, tllci1' ace cOl.1position and

average weight at ace is tal~en frol::: 1i tCl"atu!'c (I.:orozova,

1967, 1971; I.1orozova et 0.1., 1971). '.2ho :J.atcl'in'l ;"I8.C J1rocccr;cc.

b:i the mcthod. of vi1'tual population onol:-,'oio. 'rlle natural

mOl"tali t~· coefficient \"IaS varJctl b~' aee-[;roups ane. ~ cars oc

c:)rding to the publiGhcd uata (Ojavecr, 1971j) UG \/c11 aß b~'

pc~'iOds of abGence" 01' invQf::ion of eo<1 into thc 1To~·thcactcrn

Baltic (before 1955; 1965-1960; bC0innine ~':ror.l 1976-1977).
T-,';o ~ck: of natural L10rtali t~, coefficicntn ',:ac upplieü - one

for the pOl"ioGn of invardon of eod unä another for thc pc:r-i ode

of abnance of cou (Pi.::;. 1). Rcca.:rdinG tl:e rJatcrial publiGhüd

enrliol' (Cjaveer,1974) it \i<lC 8uppoecd that in the pCl'iodn

01' abnonce oi' cod "the n~l turel mortali t~.. eocffi.cicnt in thc

lonest in the younGGot ae;c-eroups oi' Adult herring and it

increases \'Iith agc. It \':ao aloo assumcd that the natural Ii1or

tality increascD in the aga-groups 1 and O. Since eod conoumcß

ehicfl~' :"ounger herrinr: (Uzarc, Liolle7, 1967), in thc periode

of eorl invasion the natural nortalit~ of hcrl'ing waD incrcaseu

thc most in the agc groupo 1-3 (Fig. 1).

l~DultG and discuAsion

1. Year-clasD nbundance, population biornass and fiohinc

mortali ty.

At thc end 01' the forties thc total biamass 01' the

Vüint'meri-lIiiurnaa population \'Iao mouerate decpi te durine thc
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';';orld War II and sono tine after thc \,ar thc . intenni t~'. of

ntoele e:.ploi taUon was 10w. TImt in supported b~' 10\"1 fiE1hine

rlortali t:· oot11 aclul t and udolencent partG of population 3D
\lell ur:: b~' ul}e coüpooition of catcher.: (FiS. 2,3; ~ublc 1).
T:i.lC population \'Inn finhed r.1.'1inl~- vii th poun<1 netD on the opa\"[-

n::'nc croundG. In tho lnte forties und in the earl:: fiftice in

that population n numbcr of relntivol:: ab1.U1d:-lnt ~~car-clno::ce

occur::"cd. 'i'hnt cnuoed increnoc in populntivn biomaoo and ito

hil}h level in 1951-1955. HOYlevcr, in thc m.üldle of tho fiftiee·
thc abundnnco of :ear-c1nooon diminishod und durin~ thcperiot!

19%-1963 that nas ~or~' 10\"1 since nmonr, VC1'~' poor ~'enr-elan-

ce!:; onl:" ther,c of 1957,1959 nnd 1<;:61 hau somov:hat hi~her;'~'

abum1o.nce. 13:- thnt tiMe thc intcnßi t:· of pound net fiohcr:~' on' e
t]w :::pmminC c;round fJ had increncou. '1'hl} decrenoe in averaGe

2b1.;:1c1n:1Cc 0::' ~en:r.'-clanfleG in 1956-1963 nnd thc intencp. fieher:'
"·..,r"lt('(~ ';'1 T~···IL1Ct.;o'" ()7' "'+0"'- ,",4~(."n-~<1" -'t'n· dee1 4 n n 0" 4~1~O"'''';'., l"..... ~,.J.J .' '-'-' _ .J." ",1 ....~ '" ....... 1........ ~.". t. .... l.U ..t. , ..... ,J .& .... ;. • .j..J _ .• ,

.••,1'.~p 01" 01':(''''' ""'"('-"""O"IT),", (}''; '" T") ':\) Pror, +]10 7,'lJ.· a1,11.- 0"- +:hc'L. ~.~ ... _ ..... ...... ... ..v· u..J. I. 4.' '- .J.. u. t.- ) " .... ....... •• ...... .... v •

;2.:~"viGC to tht:: J.Llcldlc 01' thc :::;cvcntico thorc \':0.13 n clear tel1

tlcnc~' 1'01' incrcaso in nb'..lndanco of ~'ear-elaocos in' tho.t po":.,
Fci.lntion. FichinG intcnsi t~, on the cpU\'.nin~ granndn dropped~

I~l tho cm'l~' sixtioo f.lllceialized travll :[,i3hor:,' i'or thnt pO_i.

pu1ution cturted (carlier i t \'Ins e;:ploi ted b~' trawl fioher:,'
olll~' ns b~'catch in oprnt fishor~-). That \"laG aeeompaniod ;-;i th
chanGen in the nGe eouposi tion of catehes (Pig. 3) and \"1i th

.inc1'oaoe in the fishing mo::talit~, of irJIilature herrin,; (Table 1)

although it remained on a much lower level than in other areas.

Compared \ü th thc late fifties, the fishing mortali t:,." cf adult

her1'ine dirünished, hence the population biomaso incroased ~

noro rapidl~' than ca'tehes. Tho level of the fishing L10rtnli ~y.

\"la8 relativclJ~ low in tho earl~r ocventies. when~limitationor ."
.' .~ .- , ."

Sovict catehes TIao started in that area. rn.dependence.on thc
abundance of ~'ear-classec havin[; hatehcd and iÄ' a~'60rdanee~, .' ~
riith incrcaoe in importanec of tra.·,l filJherJ~iIi the first~' ..'

half of the oeventieo youneer age-groups 'constituted ~n appie-. '

cinble part in catchen. The 1975 yenr-class ofi'ecord abundance
y:nc follori8d bJ' thl"ee reiativel;';" poor ~-oar-clnszcn (necordihg .,~
to prc1iIllinnr:,'ectimatec abundro..nce of 1979 ;year:-cluns is 'J~

,

J
I

l
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ubovc avcra~c). Thcrefore thc population biomass has began to
dccreo.cc. ComioquenU;y, during the years eonsidcred in the
Vüina~cri sprinG herring population two periods of appearance
of abundant year-classes and correspondingl~ two biomass. .
~ax~~a has occurred the lutter maxiw.un havinG been considerably
hieher-than the former peak (Fie. 2).

It ic problcmutic to consider thc Gulf of Finland spring
hcrrin,3 ao one unit otock. In thc eactern part of the Qllf
cro\'1th of herrine io sloVier than in the westc'rn ureas (sec
belo~), differences between these parts havc becn found in dy
nanics of herring catchec, stock eondition, age composition, .
fecundity (Rannak, 1970, 1971; Ojav~er, 1974, etc., Fig. 4).
Thereforc it can be cupposed that herrins does not rnix randomly
tr..rouchout thc \'Ihole Gulf of Finland and the stock conoists of
a nu~ber of Gubunits with smooth trnnoition bctween thom. Thcy
enn be co~bined into one unit ctock only conventionally. The
~~tter io further complicated with somewhat different intenci
t;y of otock. cxploitation in thc eastern and western parts
(Ojaveer, 1975). In thc central und western parts of thc CUlf
TIhere the bottom relief io general~y unsui~able for usage of
bottom trawl, rapid developmcnt of trawl fishery started in
connection with introduetion of pelagic trawls, in the middle
of sixties. Before'that time in the western part herrine '
stock was exploited muc~ less thnn in the eastern areas where
thc int'ensi tjr of' botll pound not and trawl ficherj' was hieher.
IIowcvcr, at present the pattern and dimensions cf herring miG
rations betwcen various areno.of the Gulf of Finland are un~

clear ... Therefore thc Gulf of F:lnland sprine herrinc oueht to
be considered as one unit stock.

The nature of the material collected allows to consider
the dynamics of population parameters 'of the whole Gulf of
Finlnnd herrinc·toeother beGinnine from the late fifties. In

.thefir~t·half·of the'sixties thc sprinG tcrrin~ biomaso was
relatively low. Tho increase in the levei of year-class abun
danc~ and' in:bio~ss beginning from 1964 Was more abrupt tl~n

in the.Väinaoeri-H1iuoaa population. Tbe decrease of biomass
due to decline i~abundance of year-classes ~ft~r 1975 occurred
sir:ul taneouol;r wi th the population mentioned above. The fishine
morta,iitj~ of the Gulf cf Finland herring increased fast er and
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i t gre\"/ hieher than in the VäinaItieri-Hiiumaa population. After

limitation of cntchea had started at thc beGinning cf sevontief
t:r.c fiahint; !':ortalit;,' decreaoed and otabilized (Pig. 2).

In case of cxclusion of the 1975 year-claao. in thc Gulf

o:f' Riea sprinG hel'rj.nG the averar;e abunuance of :'ear-clao'sco

hatchcd durine tho ~Toars 1961-1970 in di.ntinctl:' hiowr tlla!l
h,"'l'ol'o 01' aft'3~' th8.t per) od (li'ie. 2). ConseqnentIy, in thc

Gt;ll' 01' lüGe. sprinG l1errinc thc period of occurrCllCO of cbun
'lnl:'~, :'unr-c1asceb coinc:ideo on1:! in part v:i th correspondine;'

lle:·.1.od~ in the V,hr.::u:lcri-HiiuI18.a and the Guli' cf Finlalld po

pulo.tJom:;. Cor:J;J(;;:tel:' different fr'or..) other populations con6i

dcrcd are thc periods of occurrencc of abundant yee.r-clcsoco

and lligh bionass level of ~utu:rrJl herring of the Gulf of Rign.

Ni!~layev (1957) suppooed that in thc period of incrcaoc of'

nprinc hcr~ing dock the auturnn herriur; 3toC}: decrea::ws and"
vi,cE' "erca. 'In the FiCul'C 2 i t can bo neen thnt in 'so:::::e' peri

ode (1962-1S65, 1968-1976) the trend in the biomasses of

nprinG a!ld auturrn 11e1'ring of the nnnG area is opposite' indeed.
l!oVl(l\'c:r in thcir biomass i'lllctunt1on also periode yüth oimilar

trendo havc occurrcd (1966-1968; 1976-1979). It i8 note~'lorth", .."
that in the Guli' of Riea abundantspring'and autumn herrinG

Jear-elasses haV0 hatched teMporarily elooe ,to nne anotner - i1

the same ;year (1961, 1964, 1970) or abundant sprinG hc~':dnG

year-elass has oceurred afte~' appearanee of good Qutur,m hel'

ring year-class in prceeding year (accordingly 1954-1955,
''1956-1957, 1958-1959, 1960-1961; Fig:ih 2, 5, 6).' E"..<:eeptionnll::

in the ~/ear of' hatchin~ of thc rieh 19'15 spring herrj;lg' ycar

-elnns 01' in the ycnr bafore that nogood uutumn herrins -yenr-

-eInes occurr-ed.
Due te influence ef a relatively high fishinemortality,

the eurve reflcctinc chanG~s in the Gulf ef Rige. sprinG hor

rinG bioI:Jass forr:lS thrt:e wavcs wi th their ,crests in thc yea::-s
of oecur1'encc of 1'1eh :,'car-elasses er juot aft~r these yeers.
After Il nup.lber of abundant year':'eIac:::cn hal.! hatchcd durine; thc i

necend half of th0 fifties and thp. fi.rst halt' of the sixties tl

level of thc nut'l1r.m herr.ine bioI:'.oC:::S \"Ia!::: rclaetivel~r high up to;

1967. Tbc DeCOlld '·:ave of hieh bion:am: ~·::;:c for!:led b~· the abundan1
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1970-1973 ~'onr-clo.ssos in the middle of the ElcVentiCiJ.- ..
Thc fiohine r.lort.ali t~' of thc Gulf of Riea Eprinc hcr:t'lnc

hm: bean conßtantl~7 higher than that of thc autunm hon'in:·'.
. '. U

Excop~ion io the onc-yeor~old herrine, !o~,in the cecon~ Imlf

of :'eo.r thc leneth of a considorable part of thnt nec-GI'OUP
of thc. auturID hcrrinc; 'cxcceds the minimUM lonc;th in force in

thn t [:.1111'. 1\;o-:'[:or-old and oldol' oprinc horrinr; in o::ploiteu
r.1ore intensol~' than corrcopondi~ oututIDhcrrine agc-[;?'oupo ..

Pound not fl zhe 1':' on the nprinc sptn;pinr; c;rounus io r:.oro effoc

tive. than not fishel'j' ontho autunm spe\'lninc groundo. Also, .
with thc polo.C;ic p~dl' trnwlß that hoveturned into thc maint;ypo

of. trawls in thc Gulf of.. Rit;t\ f!.ftor the~' had bo€:l1. introducec:.

there in the corly oixtion, chiefl::'e:prine ho?-'rillG 'populatil1C

proferably hic;her water 1n~'crs io cour;ht; tho bulk oi' autt'.l:m

horr1n[; kcops into the bottom 1a;,;,ers. POl' ro(htction 01' fi :::::hinc

mortoli t:: of :'ounecr herrinr;, in 1972 in thc Gulf of .11iCD. tho

mininum laosh-oize in herrin[;, coucnds \"las inc:"cuccd :L'::o;,: 12 1~J1·.

to 14 r...n. That \"laD :t'olloVicu b~; a dcclinc in tlw :i.'J.ahinL: ::10rtn

li t~· 01' ~:OWlg Ih:~rring (Table 1) and oi~ultanco\~:::l:' in. i n~rl:!voc

. ()f rntionc.li t:- 01' :::tock exploitatio~ (Shevtsov (;.~ cl., 1S7'j).
/10 n reottl t 01' !:lore .otrict limitation of cutcher- in thc r:cvcn

, Uno thc fiohinc morto.1i ty of o.dnlt part of thc population ('0

creuscc:., too (Pig. 2).
~)Cirl:- ;,;'ear-clnsccc of cortain, r.waoonal ßroup of hC:'l'inc cen

Lc dcll 01' pOOl' thl10uehout the \/holo Ba1tic Sen (Hunnal:, 1971~)
, ., .

v/he re 0.:::: the nbundnnce of othci' ~'car-c1acsco varieo in difi'orant

.~ pn~tG of the cea~ In the sprine he~ins populo.tionncon~idcrod,

" incomparicon \'Ii th neighbouring ::car-cluoecs thccc hnvinc
. . .

hatched in 1951; 1953, 1955, 1959, 1961. 1964, 1967. 1970 und ..

1975 were ,rich and these havinr; occurred in 1956. 195C, 1960.
1960, 1971,1974 und 1976 - pOOl' (Fies. 2, 3,4, 5. 6). Undou~

tod1y, 'in formation-of abundance of year-classeo tho noot im~or

tant r01e pIa:>, natural cOlldi tions (nannetl<:,. '1971; Ojovcer, 19Z4 ) •

. However, with thc increase in human activity tho influenco of

'anthropoeenous factoro crows. Bascd on the fact that thc in

crease in·thc level of yoar-class nbundoncc'of thc Vüinamcri

-Hiiumaa and 'of the Gulr 01' Finland populationo tcmporully
coincideo with a noticeab1e increase in concentration of bio-

,Gones in tho surfacc layers of the sen ond wlth an upuard trend
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in weight of younger herring feeding on plankton (see below)
it enn be supposed'that the,inere~se,in produ~tivity has, by
increase in Burvival rate of larvae, influeneed also the le
vel of year-eluss nbundance •.

2. Average weight and length.

Trends in change of weights at agc in the Väinameri-Hiiu
maa nnd the Gulf of Finland spring herring substuntiall:\' coin
eide. From thc late forties to the early sixticc no evident
lone-term trend 'can be seen iri variation of weiehte at age on
the spavminc grounds cf Väinameri-Hiiumaa and of thc central
part of thc couth coast of'thc Gulr of Finland (Fig. 7).' But '~

during' the period 1960-1969 ?n these cp~mning groundo 'ileil;ht
at aGe of younger herrine; and in the western Oulfof Pinland
tIlGt of all age-groupe of herr~ng has diotinctl~' illcreaoed (Fie. ,
7, 8). On thc spa~~inl; grounde of Väinameri-Ifiiumaa and of the

, , .
cont:r'al part of the Gulf of Finland thc \'1eiE;ht ut older neeD
\180 the. hiehest· in 1948-1960. In 1961-1962 i t. noticeobl:.- dc-' '
crcascd. After that up to 1978 Iength and woight ut older
ages in the Vüinameri-Hiiumaa population Generally increancd
but on thc spn\"ming erounds in tho centl~al pu:t't of thc.Gulf o,f
Plnland tho weight rCf.1D.ined on nbout thc thc zorne level fron
the earl~ sixticB to the Iate scventieo (FiS. 7, 8, Table 2).

In thc d~~omics of weights ~t nee both spring herring of
,the eaotern Gulf of Finlnnd and spl~ing 'und :luturr.n herring 01'

thc Gulf of RiGo. cleurl~T di:r:r:er .from thc opring herrinc of
~'äinul1lcri-IIiiuliloa'and of tho western Gulf of ,~inland., In, ease 'a
cf c7.clusion of extraordinaril:r high valucs of, weight of 1970, •
in "ounger hCTl'ing of the eastern Gulf pf, Finlo.nd 'fro!:l the
lot: ni::t.icR tb the iate' ceventiee no vie:ible trenuEl :f~'r" .
change ci weichte' con 'be Eltntcd, \'Jhe~·eo~ \I(,dghto of the' oldol'

, nge-groupe doclined (FiC. 8)." "
Bctneen thc' spring and aut~mn hel'rinG cf thc, GuU' 'of RigD.

no principial differoncec con be seen in di'Darrdcs of \"Ieichto
nt /'lge., 13oth' populations had' aporiod of relriti \701:' cood gro\'J'th
in the firnt hnIr of the scvcnti'EHlo In 1959-1961, 196E-1969
and 1978-1979 their srowth ~as poor(Fig. ,8).

Chanccs in'weights at ,ace are naturnlly related to fee-. \-

27
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ding conditions of corrcsponding age-groups. It can be assumed
that growth of herring ~rounger age-groups depends oainl~' on
zooplankton abundance whereas in older nge-groups in addition
~o zooplankton, nektobenthos and benthos resources hove i~

portance. Other environmental conditions (temperuture, food
competition et c.) can have. influence upon cro0th, too. In
crense in crowth rate of :,'ouneer herrillG in thc l1oJ'thcrn part
of the BuHic proper and in the ,-wotern part 01' the GuE of

. '. trend
Pinland cun have a bearing on the increacin[; :l.11 concentration
of biogenen in the Durface la~'er cf the sea in the lost t\'lO
decades(Fonsclius, 1972, Jurkovskij, 1980). Short-tcrm no
ticenble decreascs in weight of older herrine of thc Vüina
ocri-Hiiumau population i11 the beeinning and in the late six
ties durine the deep water stagnation periode (Kalcis, 1976)
can bc connected wi th presumably substnntial. ,decrense in
rcsourcos of food o1'Canismn importnnt for older ho1'rine - in
noktobcnthos and zoobenthos stocks, duc to oXYGcn ~eficit in
deoper layers of thc sCu.

Rasultn of determination of the von Bertalnnffi e:;ro\'Ith
parameters (Tnble 3) indicate differenceo, betwccn thc popula
tions in thnt respect and variations of thc puranete1's by pe
riods. Taldng into considero.tion. changcs in herj'inG food CO!.1

por:d tion dU~1ing i ts life one can presume that the oo.in reuson
for lone-term changes ~n herring growth parametern, includinz
clcarl~' deviatinG "70'0 und K vnlues in thc VäinflI:1e1'i-IIiiumaa
flcr1'ine in thc periods 19~8-1950 and 1955-1960, ure variations
in availubili t;r of food for different u[jc-groups.



Table 2. Averaee length of ace-e1'oups of the Väinameri-Hiiumaa
npring herrin6 populution in pound net catchen on
cparming grounds

POl'lod 2 3 4 5 6 7 ::3 9 10

1948-50 14.0 16.2 18.6 20.6 2-1. <) 23.5 25.1 27.0 27.3

1951-55 13.7 16.3 18.3 20.0 21.6 22.7

1956-60 1l~.4 16.7 1 (3 ./~ 19.7 21.0 21.ö 22.7 23.3

'1961-65 15.5 17.5 1ö.3 19.1 20.2 20.6 22.1 22.9 23.3

'J~;66-70 16.0 18.7 19.7 20.5 20.8 21.2 22.0 21.4 22.3

1971-75 16.5 1 n ,... '19.9 21. :3 21.') ~~d. 3 22.7 24.:; c:'.:j•• ?0.0

1976-70 16.0 . 113.8 20.4 21. () 21.3 22. -1 22.0 22.5



Table ·3. Parameters of herrinG Gro~th in weiqht
in the Uürtheastern Baltic

Väinamcri-Hiiumaa GuU 01' Finland Guli' of l>'inland Gulf of Higa

Period ViCf.ltcrn part cH8tern part sprin::; autumn
Wo<> :K t P K t \;- K ... W_ K t \1 00 K t o'00 "0 0 0 0

1911-8-50 G]6,8 0,(.62 -3,10

1951-55 169,4 0,176 -1,42

1956-60 .3G8,0 0,102 -2,2'1 100,7 0,161 -2,85 105,4 0,150 -J,37

"1961-65 163,7 0,147 -2,59 G6,0 0,211-5 -2,3'7 64,7 0;245 -2,78

1966-70 119,6 0,183 -3,16 43,4 0~43'7 -1,39 42,7 0,251 -3,85 59,4- 0,272 :-2,28 74,6 0,206 -3,38

1971-75 145,0 0,149 -3,95 42,2 0,473 -1,24 32,6 . 0,529 -1, JO 61,6 0,325 -1,67 62,6 0,310 -2,1'1

19'16-78 146,6 0,1?<? -3,35 65,6 0,244 -3,25 39,2 0,355 -2,87 57,3 0,2/1-3 -2,67 59,9 0,1';0 -4,39

T
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Figure 7. Dynamies 01', average weight 01' 2-, 4- and
6-year-old spring herring on spavminge, grounds in Väinan:.eri-Hiiumaa area. (A) and
in the central part oi' the Gulf 01' Fin
land (B).
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