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Absfruct.

tautisticul connections of phosphorus (us the index of
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mineral tood supply of primary prpducters) und crustacean
plankton abundance in spring, swmer upd autumn periods
wre considered on the base of long-term (1960-1977) mate~
rials wnalysisc. Clear.dircct connections bLetween these fuc~
tors in summer-autumn period (r1= 0.79 and r,= 0.90) are
obtserved. The influence of Kuttegul wuters advection on the
roductivity of some sca wreus is shown. It is noted, that tq
the greatest extent it is observed ;n.the Secuthern and Noril-
custern Bultic, where nutrient outflow from'depth is accompa=-

nied bty the increase of zooplunkton asbtundance.
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Neuer Stempel


RESUHNKE

Sur 1a base de'l'ahuiyéé‘du~mafériel‘dé-plusigurs années
(1960-1977) on examine les rélétioné sfatistiqués'du phosphore
"en tant qu'indice de ravituillement én nutrition menérale
des reproducteurs primaires" et de la qugntité.de plancton
animal dans les périodes de printempe, d'été et dtuutomne.

On distingue des rélations direc£es_bien nettes entre ces

facteurs pour la periode d'été—autpmne (r1 5'0.79 et r, = 0,90).

On demontre l'effet de 1ltudvection des eaux de Cattégat sur

le rendement debdifférentes.régions de‘la mer. On a noté gue

cet cffet se manifeste le plus dans léshpérties sud et nord -

est du la Bulfique, oﬁ l‘entrafnement des biogénes est accom-

pagna&e 1taupmentation de la quuntité de cooplanctcne.

B Very. ihtricaté means of phosphorus and nltrogen clrculu.lon
in the Baltlc, in purticular 1ntenslf1ed P sediment¢t10n with
:the partlciputlon of terrlgcnous substunce (Yurkovsklu, 1008-

;.Yurkovsklo, Luke; 1975) and denitrlflcatlon 1n the deep lujc
tokether w1th sharp Strutlfic&tlon of sea wuter thickness cen-
aition low cff~01enCJ of upwards nutr*onts current. Thls ic on-
ly partially balanced by considerable inflow of P und I with
river w“ters‘(Scn Gupta, 1973: Fonselius, 1976) und by accele-

- ration ol subsiunces, vertic&i outflow when locul upwelling
functions for relaiively short periods; Ng%rients, wnich li—
mit Bioproductivity of seas, are phosphorus und nitrogen. There
is contradictory information wbout this for the Lallic Seu.

Turkiainen, Rinne and Niecumisto (1974) show, that nitrogen must

te the nutrient of limiting minimum there. Fonselius (1%69,

1972, 1976) considers, that salt nitgogen dv2s not limit the
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synthesic ol organic muttcr’iﬁ the BQltic, phocphorus is

- meore deficient iicrce. Our long-tern rerime investiprationo
allow tc cupperre thal phoaphorus us well as nitrogsen and
even voth nuilrients tocether nyy be liniting in dependence
on seud dreus wnd CeusSons.

Rather detuiled and long—-term duta of the investipgations
on phosphﬁrus und zooplankton in the Baltic und less long
observations on phytoplankton being uvailuble, an attempt
ViuS madp "to step over" autotrophié link of trophic chuin
and to se#rch for connections between zooplunkton abundance
und tﬁe aﬁouﬁf of this delicient nutrient in the lighted sea

layer as well és the availability of precondition of deep wau-
térs rige - the situation of Kuttegat waters udvection. Thos-
phorus - the first of the two comparing components of scu bio=
. geocenosis héving direct und reverse connections, is used in
this papér as the index of mineral food supply of primary pro-
ducers. .

Phosphates accumulated during autumn-winter period are
intensively spent in spring by impetuously de&eloping phyto-
-plankton and caume its bloom. Therefore food supply of zoo-
"fplankton during this period iz in general high and connection
betwaen its abundance and phosphorus is not observed (the datu
for 1361;1977).'0n1y after warm winters, which were in 1960/1961,
1970/1971, 1972/1973, 1973/1974, 1974/1975, a direct connection
between these factors (r& 0e94; £ =0.01; fig. 1) is underlined.
In the Years mentioned the spring bloom of phytoplankton seemed
to.begin early;‘and the decrease of spring outburst in May was
. more considerable than in cool and cold springs, zooplankton

,}food avalla,lllty WAS wWOorses.




The most conuiderable connection beiween zooplankton
abundance and phosphates is observed in summer, when P amo-
unt in trophogenic layer is at the level of annual mininum
and cuzuse vegetuation decreuse of food phyteplanitton (ull algue
croups cxcept hlue-green), as the result of this feood supply
of zooplaunkton decrecases, und food requirement hecuuse of in-
tensive reproduction and‘populutions growth ci main gpecies
increuses. Cleur divect connections between zcoplaniiton wbun-
dunce und phosphorus umount in the active sea layc;- ig forumed ‘
(r=0.79; & =0.01; Pir. 2). The wnuelysis of connections teiween
zooplankton wbundance und other envirormentul factors (tempera-
ture, Tish astocks, parent sctock and other) did not reveual clecar
dependences The suid above allows to consider food supply the
muin “uetor, whniechh conditiones ubundupce dynunicg.und develop-
nent level of zooplunkion in summer periode.

In auturn the influence of phosphates on zooplanktion ;bun-
dunce preserves (r=90; & =0.01; Fig. 3).

Kuttersut waters udvection, provoking nutrient outflow from
decep seu layers, 1s the main factor of forminé productive areas
in the Bultic Seu. Its influecnce on zooplankton is the most cle-

' ®
arly revealed in summer period. When Kuttegat wuters enter the
- Bornholm Deep in winter-spring period (February-Muy) the maxi-
.mum’ of zooplankton abundance in summer is usuaslly observed on
its aquatory and in the udjécent arease. Such coincidence was ob-

gserved. in 1969, 1970, 1972, 1974,~1976 and 1977 (the yeurs of
observation 1962-1977).

In the Eustern Bultic (the Gotland Busin), when Kattiegut wu-

ters advection in the active deep layer is obsefved, the outilow
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of deep waters from the Fore Deep occurs (Yurkovskis, Rugaine,
1979). The movenent of Kattegat waters along the bottom layer
efficiéntly redimtributes (i# the northern, north-eastern and
eastern directions) nutrients from deep water zone of the
Gotlgnd Deep (Yurkovskis, Fomeinykh, 1978).-Rep1enishment of
nutrients stock in the eastern part of the seu occurs ulgo
owing to the Gulf of Riga waters richcr Ly nutrient sultise
When there are no conditiops for uppeurance of muaximum zoo-
plankton abundunce in the Southern Baltie during the years of
satlt e"au waeters Inflow, to the Gotlund Dqsin (1964 und 1973) or
hirh wuters outflow from the Gulf of Riga (1966 and 1967) the
highest zooplanikton abundance wusn obsegved in the ecustern part
of the geude.

To reveal the dependence of chanéeé of zooplanitton abun-
Jdunse in the North—eastern Baltic (the urea of Fore Deep) on the
disecussed hydrodynamléal proce=ses the comparison with the eastern

S0 areas vag made, gince the difference of semperatures between
them in the vaycr of main zooplankton inhabituncy, 0-100 (CO)

is conszderubly lower(043-0.4°C) thun tetween norih-eastern and
southern afeaa {1+3-1.4°C)*, The highegst zooplanklién abundunce

in the north-eastern area (in compurison with the eustern area)
vag cbzerved in 1951, 19€2, 1565, 1974, 1975 und usually coincid-

cd with thc inflow of wuters of high salinity to the Fore Deep.

* The temperuture of water in the north-castern und northern
secud ereas limits the develornment of heui-lovirg species,

which are in sumner ceugson the important cor“Cﬂcn» of zoo-

plankton community.
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. . When there is intensive»outflow of nutrients in the
North-eastern Baltic maximum zooplankton development may
be also observed in the northern part of the sea (1965,
the area of .the Northern Deep).

So, the given data testify tdthe considerable role of
abundance fluctuation over hulocline of phosphorus and
Kuttegat.wuters_advection, dispersing and redistributing
the deep water nuirient stock between the luyers in the
dynamics of zooplankton abundunce in the Bultice. The peculi-

“arities of phosphorus unnual cycle mainly determined by the
conplex of hydrological-and biological procecses, huve in-
portance at forming annual level of zooplankton abundance

and 1ts variability on sea aquatory.
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FIGURES

Statisticul conncctions between phosphates
amount ir the wctive* (0-60 m) layer in
Pebruary-kay and crustuceun piunkton abun-
dance in the layer 0-10C m in luy.
Statisticul connections between phosphates
amount in the activé luyer (0-60.m) in Hay-
august und crustucean plankton ubundance in

the laycr 0-100 m in auguste.

Tote: 1971 was distinguished by extremely high zoo-

plankton ubundance and reverse connections be-

tween phosphates umount and zooplankton abun-

dance appeared in some sea ureas; this year wus

not taken intc account when correlation factor

was calculatede

Figure 3.

Statistical connections between phosphates
amount in the active (0-60 m) layer in October
and crustacean plankton abundance in the layer

0-100 m in Octobers

Tamerals on figures repregent years.

*Under "active" we mean layer of water in which seasonal

chunges of phosphorugs abundance are clearly expresseds It

‘wag decided , that its mean thickness for Baltic is 60 m.
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