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productivity of some sou ""l'OdS i8 shown. It is noted, thut to

the greu.test extol1t i t is observed .in the Southern und Hortl.

austern Bultic, ",here nutrient outflow from depth is dccompa-

rials ....nalysis. CledT dircct connections between these fuc

tors in Durnmer-uutumn period (1'1= 0.79 und 1'2= 0.90) are

observed. The influence of Kuttecut Vfuters udvectiol1 on the

nied by thc increase of zooplunkton abundw1ce.

minerul food supply of primary prDducters) und Cl'ust<.lceun

plankton l:lbundance in spring, surmner u~d uutumn periods

... re considered on the buse 01' long-torm (1960-1977) mate-

•
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RESUME

" . 'Sur 1a. base da 1 'C:l.na1yse du~ mater~,el de plllsieurs "'nnee8

(1960-1977) on ex~mine les relations statistiquesdu ph08phore

"en tant qU'indice de ravitaillement en nutrition menerale

des reproducteurs primaires" et da 10. quantitc de planeton

animal dans les periodes de printemps, d'ete et d'automne.

On distingue des relations directes bien nettes entre ces

~ucteurs pour la periode d'ete-automne (r, ~ 0.79 et r 2 • 0.90).

On demo~tre l'effet de l'udvection dea eaux de CatteGat sur

1e rendement de di~ferentes regions de la mer. On a note que

eet effet se manifente 1e plus dane les parties sud et nord -

est du la Bultique, ou l'entruinement des biogenes ent ~ccom

pagnetIe 1 'uur.;oentl:I.tion da la quanti te de ~ooplanctcn.

Very intricate oeunr; cf phosphorus ....nd nitrOGen cil'culution

in thc Bul tic,~, in plirticularintensified P sedimentation wi th

tllO purticipution cf terriGcnous subatunce (Yurkovckia, 1968;

Yurkovskis, Luke, 1975) und dell1trificationin the deep luycx's

tocether with sh..lrp strutification' cf sea. w';'ter thicknesE c0 n-, •

Ji ti~li :'ow c~ficiency of upw....rdc nutriellts current. This iz on-

ly PQrti~lly ualWlced by contiidcruble inflow of P und N ~ith

river w~tcrs (Ser. GUpta, 1973; Fonnelius, 1976) dOd by uccele-

ration of substanccs, verticul outflow whcn local upwelling

flinct:;'ono for rola1ive1y ahort periodo. Hutrients, which li

~~t bioproductivity of oe~o, ure phosphorus und nitroben. There

15 contradict~ry information l:l.bout this for the 12 ....1110 sc....

T....rkiaillen, Rinne and lUemisto (1974) '811ow, th<J.t ni'troccr. muat

ce thc nutrient of Ijmiting IDini~Um thore. FOll3€lius (1969,

1972,1976) conl3iders, thüt s...lt l1i".:rogen d'.an not liI:lit the,

( ,

\



:Jynthoui:J of or;::unic mutter in thc D<.11tic, phoophoruc io

<.4110\'1 tc :::uprc~,c th-..:.L f,hoaphoruG <.l.D \7011 ur.: nit:!.'o:;clI und

evca 10th nnt."iclltc tor~ether mö.y bo lir:Jitin:; in tlepcnc1eH·.:rJ

on sou· urcuo und ::::OU80110.

Ru.ther detuiled und long-term dutu 01' the invcoticutions

on phosphoruo und zooplankton in thc, Dul tic und lcoo long

observationo on phytoplankton beine uvuiluble, un attempt

• wus !Dede "tb step over" autotrophie link of trophic chuin

und to search for connections between zooplunkton ubundancc

und the Hmount of this defiCient nutricnt in the lichted ceu

luyer us weIl as the uvuilubility 01' precondition of dcep WJ

tarn ris~ ~ the situation of Kutteeut wuters udvcction. rhoc

phoruB - the first 01' the tv/o comparin€; componentc 01' ce.... bio

ccocenosis having direct und reverse conncetiono, io used in

thia paper us the index 01' mineral food oupply of primary pro-

ducern.

•
Phosphaten uccumulatcd durine autumn-winter period are

intensively spent in spring by impetuously developing phyto

plankton and cause ita bIoam. Therefore food ~upply 01' zoo

plankton during this period ia in general high and connection

between its ubundance and phosphorus is not obeerved (the dutu

for 1961~1977)•. Only after w.J.rm winters, which were in 1960/1961,

1970/1971, 1972/1973, 1973/1974, 1974/1975? a direct connection

between these fuctora (ra 0.94; ~ =0.01; Fig. 1) is underlined.

In thc yours mentioned the opring bloom 01' phytoplankton seemed

to beGin early, and the decrease 01' sprinc outburst in Muy WQS

. more considerable than in cool and cold springs, zooplankton

;food availa1;ility \.,~s worse.

"
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The nost conuiderable connection betwcen zooplankton

a1.Jundance and phosphailes is observed in oummer, when P <..lmo

unt in trophoGonic layer in ~t thc levol of unnual nininmn

and c~uso veeetation decreuse of.food phytoplunkt011 (ul1 a1ene

eroupsc~cept bIue-ereen), an tho result of th~o food suppIy

of zoopIunl:ton dccro..J.ses , . und fooll requircr;:ont becuuse 01' .in-

tensive reproduct~on und populutions e;rowth oi' muilt apecica

5.nc1'e••303. Clou2' <1i:r ect connoctions between zcoplanl:ton ubul1-

dunce -..:1:.1 phospho:rus umount i11 the active nea luyer io forliJed

zoopIun]:toi. ubundunce unu other enviro~-unentul fuctors (temperu-

ture, fiah stocks, parent ctocl: und other) did not rcvp...J.l clear

depcnden~e. The suid ubove al10ws to c011side1' food supply the

!.1uin l'~,,~to1:', whicü condl tiones ... bundunce dynQ.':licG. und develop-

nent level of zooplunkton in SUInr:le::.' period.

In uutur.m the influence cf phosphates on zooplankton abu.'1

dunce preserves (1"=90; .J.. =0.01; Pie. J).

l:uttecut \'/utero ..J.dvection, provol:ine; nutrient outflow from

deep seu layers, is thc main factor 01' formins productive areas

in the Bultic Seu. Its influcnce on zooplaructon is the most c1e-
,

ar1y revea1ed in nummer period. When Kutteeat w~terD enter the

Eornho1m Deep in winter-sprine period (February-ill~y) tlle maxi-

mum·of zooplankton ahmuunce in summer in usu<.:l.lly observed on

its Qquatory and in thc uujacent urease Such coincidence w~sob-

ocrved in 1969, 1970, 1972, 1974, 1976 and 1977 (the yeurs of

observation 1962-1977).

•

•
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In the Eustern Bultic (the Gotlunu. Busin), w11en Kattcgut w...-

ters.udvection in the dctive deep laycr i8 observed, the outflow
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of deep w~tere from the Pore Deep oceurs (Yurkovskis, Rug~inc,

1979). The maveoent of K~ttegQt wuters ulong the bottem layer

efficientIy redißtributes (in the northern, nerth-eaate~ ~d

eoetern directions) nutrients fram deep W'dter.zone of the

Gotlund Deep (Yurkovskis, Pomcinykh, 1978). Replenio~ent of

nutriente stock in the eastern part of the sc;.;. oceurs uloo

owing to thc Gulf of Rieu wutere richcr by nutrient sülte.

When there are no conditiono for üppc<.4l'unce of maxinum zoo-

plunkton abundun~e in the 30uthcrn Dd.lti~ durine the ye... rs of

hi[.:h Y::.l.tcrs outflO\"1 fron thc Gulf of Uiga (19GG und 1967) thc

hic;he9t zooplanl:ton ubundancc V{UO obscrvcd in thc c(j.ntcrn purt

cf thc seu.

To revc~l the depenuence of changeo of zooplulli:ton üuun

,.1üll':c in the Horth-euetern· BaI tic (the dre<:i. of Pore Deep) on the
,,'" , "'

~; .
cl:.ncußsed hydiod:>"!lanlical. procesnes the ccmparisoll wi th thc eUf::tern

:JOd. areo.s ,'r.:Aa made, sincc the diffcrencc cf -;;cnpc:-utu!'cs bctwucn

-:;hern in the laycr of muin zooplankton inhabi tune::, 0-100 (90) l':l

1s eonsidcl'(j.bly lower(O.)-O.4°C) than tetween north-cuntern und

couthern arcas (-1.)-1.4°C)*. The hir,hent zooplankton abund ....nce

in t!lC north-easterl1 area (in cor::purü::on with the ci.4otern urea)

'.'!;.o8 cbscrved in 19:)1, 1962, 196:;, 1974, 197:; und u~uully coincid-

cd "i th thc infJ.ow of w-..i.terz o:f high scllini ty to thc Pore Dcop.

'" l.'llP. tcmper.... tUl'C 01' wa tel' in tho north-c..lstern e.md northcr'n

3CU ~rcn3 liln.i ts tllc devclorr:-:.cnt cf 11e~t-lo...... iT.. g G:p~cics,

\7hich ure in mtr:1L1Cr ccusor. thc :!.nportant cor::rC:1ont of zoo-

plankton community.
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When there is intensive outflol'l of nutrients in the

North-eastern Baltic maximum ~ooplankton development may

be also observed in the northern part of the soa (1965,

the area of.the Northern Decp).

So, thc civen dutu testify t~thc consideruble role of

abundance fluctuation over haloclinc of phosphorus und

Kuttegat w~ters advcction, dispersinc und redistributing

the decp w~ter nuirient stock between the luycrs in tbe

dynamies of zooplankton abundancc in the Bultic. The peculi- ~

arities of phosphorus annual cyclc ~ainly deterrnined by thc

conplex of hydrolocicaland bioloGical procccscs, havc im-

portunce at forminG annuul level of zooplanl:ton abundunce

and its ·vur~ubility on Dea aquatory.
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FIGURES

F~Gurc 1. St~tiaticul conncctiona betwcen phosphates

(,u:Jount i!: -eh:; uctivc* (0-60 rn) lüycr in

PcbruüJ'y-t;u:r ..md crusti..i.ccu.n plunl:ton übun

<.lunee in thc laycr 0-100 m in L.l.Y.

Pieurc 2. St'-l.t:!..cticul connectiono betVlcen phosphateo.

uIl10lill t in the uetivc l ...ycr (0-60 ra) in Uu.y

...u[;uat '-l.nd crust'-l.ceun plankton '-l.bundancc in

thc laycr 0-100 m in .Ii.uGuat.

lJote: 1971 Yl... r; diotincuinhcd by extrcmely hieh zoo-

plaru:ton abunduncc und reverse connectiono be

twecn phosphates umount and zooplankton <J.bun

dunce appeared in some Bea <J.reas; this year W'-l.S

not tukan into accoun~ when correlation factor

wus caJ.culated.

Figure 3. Statistical connectiono between phosphates

amount in the active (0-60 m) layer in Oetober

und erustaeean plankton abundanee in the layer

0-100 m in Oetober.

!:1lr.H3rnls on fieuren reprE'sent ycars.

1i<Under "aetive" we mean layer of w~ter in which seasonal

changcs of phosphorus abundance are clearly expressed. It

·W~S decided , that its mean thiclcness for Baltic i3 60 m.
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