
2 -
, '. .. '.. ";~"<:< '\

Data from the March/April cruises were taken only in the eastern' "'I

Gotland Basin where the spring outburst starts in May (KAISER, "~v, I'

SCHULZ, 1976). As shown in table 1, the number of data from the
different subregions varies. Table 2 gives the mean nitrog~n, to',
phosphorus ratios in these aress. .

In the mixed winter surface layer of 'the' centZ=al'- part~ ~;;! ,)h~t', i
!' ".

BalUe the mean nitrate to phosphate ratio is about 6;to 7 ':','1.'? . i,
(by atoms). In the Belt Sea it is significantly higher th~.in':, i ~

the Gotland Sea. In the Gdansk Deep it seemB tobe higher ~~' well'.,
But the highest ratio was found in the Gulf.of Finland. In this "'" ~

eBse we have to consider that the Gulf of Finl~nd was.. vislted \~~':~ .~.:~

by GDR research vessels during the winter ,only in '197'5. RnmE, '
et a1. (1980) also report a high :riitrogen 'p'hosphorus r~ti01nt'
this area. Nutrient raUos higher thanthe oceanicrat'io" ~er~;

observed in the BothnianBay (FOJSELIUS ~ 1978, 1979; ':umu, 1979)1 ',;
The nutrient ratio in the mixed winter su;face illyer of~,the'<"'\' ~

Baltic is mainly influenced by'the'nitrate concentraticn:The '
nitrite and a.:J:lD.onia contributions are,mu~h'smaUer (tab.~2).The <~

';.. - ~ .....:..,.,

ratio cf the total inorganic nitrogen compounds,to phosphate'is
roughly 7 to 8 : 1 in the central Baltic~' ' . ~",', ", "

In the productive season the euphotic' layer of "the Baltie i~'" ,':, •. (~ ~

depleted not only of nitrogen containing nutrients bu~ also of'"
phosphate. The deficit of inorganic nitrogen compo?nds observed~ : :

. ,... * ~ ",'
relative to the oceanic ratio in winter 113 obviously regulated:,' "
by nitrogen fixing blue-green algae (HUBEL, H.t'HUBEL, M.; 1976~' ",';.,- ~ -, .'. . ~

RINNE et al., 1980) and by the atmospheric inputof nitrateand;, ,
am:nonia (NEHRING, WILDE, 1979). As in the Bothnian Bay (NIEMI,':'. ' ;.
1979), the relatively low nitrogen fixation in the Btllt Ses ,/' , ~;;

observed in August 1975 (HUBEL, H., HiJ~F-L, M., 1976) may be '"
caused by the higher nitrogen to phosphorus ratio in thi?, area.;

In February and March 1980 extremely high nitrate concentra-
, \;

tions (up to 10 - 1) fg-at./l) were me,asured over largeareas,<" ~~' .!

in the surface layer of the Belt and Arkona Seas (stat. 10, 11, .
> , '...,.. .' ,. '. ,'''''' _ ,.~,,;. '\":: .,... :lo,-+,_:~~~~ •..,..--",

12, 22, 102). In our experience such high concentrations have ":" I
never been observed before in Baltic surface waters. The re-',:[~
sulting nitrate to phosphate ratlos are between 17and 22 : 1, ,,'.[
und thus exceed the oceanic ratio. '~t

",:,.1:
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Abstract: According to investigations between 1969 and 1978 the
mean ratio of,nitrate to phosphate is about 6 to 7 : 1 (by atoms)
in the mixed winter surface layer of the central parts of the
Baltic, whereas the ratio of nitrate, nitrite, and ammonia to
phosphate ia roughly 7 to 8 : 1. In the Belt Sea, the Gdansk Deep,'
and the Gulf of Finland these ratios are.higher but do not reach
the oceanie ratio. '
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On the mean nitrogen phosphorus ratio in the
mixed winter surface layer of the Baltic

In contrast to the oceans, in the Baltie the nitrogen to phos
phorus ratiovaries atrongly in space and time (FO~SELIUS, 1973.
1978, 1979, NEHRING,1974, 1979, NEHlUNG et al., 1969, NIE1U,1979).
Nutrients are tranoported into the euphotie layer by vertical
mixing 1n the ratio present in the deep water. For the spring bloom
of the phytoplankton the inorganic nitrogen and phosphorus com
pounds enriched in the surfaee layer in winter aa weIl as their
ratio are very important. According to FLE~ING (1940) thia ratio
should be about 16 : 1 (by atoms). Investigations on nutrient ratios
in the productive season are only of limited aignificance because
the inorganic nitrogen end phosphorus compounds are assimilated and
remineralised at different rates. In addition, the exact determina
tion of the very amall amounts of nutrients in the depleted aummer
surface layer is limited by the analytical methods.

Since the International Baltic Year 1969/70 the Institute of
Marine Research of the AcadeI:lY of Eciences in Rostock-WarnemUnde
carries out regular investigations on nutrient distribution in the
Belt Sea, the central Baltic and the Gulf of Firilend (fig. 1). The
mean ratios of inorganic nitrogen to phosphorus compounds were
calculated from measurements between 1969 and 1978 in the Baasen
with the lowest biological activity. The depths used in the inves
tigated areas varied aecording to the depth of the mixed layer
(tab. 2). Normally ceasurements were carried out ,in ,February.
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Tnble 1 Dates of mensurernents in the mixed winter flurface la;ver of the Bu:.::c1..:..t=..ic=-- _
Year

Area Station 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

Belt Sea 010 22.2. 13 .2. 13.2. 31.1. 4.2.
011 13.2. 13.2. 31.1. 4.2.
012 22.2. 13.2. 13.2. 1.2.
023 23.2. 13.2. 13.2. 1.2. 23.2.

Arkona Sea 113 12.2. 14.2. 15.2. 18.2. 5.2. 5.2.
102 21.2. 15.2. 15.2. 17.2. 21.2. 4.2. 5.2.

BornholIn Sea 4 B 18.2. 16.2. 18.2. 19.2. 8.2.
5 A 1.3. 13.2. 16.2. 19.2. 19.2. 8.2. 7.2.

Gdansk Deep 233 21.2. 21.2. 17.2. 20.2. 12.2. 10.2.

Enstern
Gotland Basin 8 A 27.3. 25.3. 30.3. 8.4. 1.4. 27.3. 10.4. 7.4. 3.4. 30.3.

9 A 27.3. 26.3. 30.3. 9.4. 1.4. 27.3. 10.4. 7.4. 3.4. 30.3.
15 A 28.3. 27.3. 29.3. 9.4. 30.3. 28.3. 11.4. 8.4. 3.4. 31.3.

Landsort Deep 31 A 19.2. 26.2.

Gulf' of'
Finland 24 B 24.2. e23 B 24.2.

22 A 25.2.

Table 2 Mean nitrogen phosphorus ratios 1969 - 1978 in the mixed winter ourface Inyer of the Baltic

Area Station N03-N : P04-P (ps-at./l) .[(NOj + N02+ ll!l~) : P04-P(,ug-a t ./1)

mJi ) Xli) max. min. rnJi ) oftJi) ll'3.x. Idn.s

Belt Sea 010 11.5 2.9 16~6 7.6 14.8 3.3 18.9 9.4
1 - 10 m 011 9.2 2.0 11.6 6.4 11.8 1.9 13 .9 8.6

012 7.8 3.1 13.1 4.8 10.2 3.0 15.5 6.8 e023 11.7 2.7 14.7 7.8 14.9 3.7 21.7 11.0
tot.mann 10.0 3.0 16.6 4.8 12.7 3.5 21.7 6.8

Arkona Sea 113 6.2 1.4 8.7 4.2 8.5 3.0 15.2 5.3
1 - 20 m 102 7.5 2.5 12.5 4.5 8.5 2.7 13 .8 5.4

tot.mean 6.9 2.2 12.5 4.2 8.5 2.8 15.2 5.3
Bornholm Sea 4 B 5.6 1.1 7.3 3.2 6.1 1.7 8.9 3.6
1 - 30 m 5 A 6.2 2.5 12.6 3.1 7.2 1.7 10.9 4.3

tot.mean 5.9 2.0 12.6 3.1 6.7 1.H 10.9 3.6
Gdansk Deep 233 8.7 3.4 14.1 2.9 11 .1 3.0 16.4 6.4
1 - 40 m
Eastern 8 A 5.9 1 .1 8.3 3.3 7.2 1.1 9.4 5.1
Gotland Basin 9 A 6.6 2.1 11.9 4.1 7.7 2.7 19.6 5.0
1 - 40 m 15 A 6.7 1.3 8.6 3.2 7.7 1.3 9.8 5.2

tot.menn 6.4 1.6 11.9 3.2 7.5 1.9 19.6 4.9
Landsort Deep 31 A 7.4 0.8 8.2 6.3 7.7 0.6 8.4 7.2
,. - 40 m
Gulf of 24 B 11.8 .. 2.3 15.9 10.5 13.0 2.6 17.6 11.6
Finland 23 B 11.4 , 0.8 12.5 11.6 12.5 0.8 ·13.6 11.6
1 - 40 m 22 A 11.3 0.7 12.1 10.5 12.1 0.7 13.0 11.4

tot.menn 11.5 1.4 ·15.9 10.5 12.5 1.5 17.6 11.4
H)

nenn
]ili)

standard deviation


