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Abstract ; Annual mean values of phosphate in the mixed surface 
layer in the Baltic Central Basin have been computed far the 
winter months at 36 deep stations from 1958 to 1980. The obser­
ved increase of phosphate from 1969 is described by help of 
diagrams and possible reasons for the increase are discussed.

During the last 10 years there has been a lot of discussion 
regarding the possible increasing of phosphate concentrations 
in the Baltic surface water after World War II (e.g. Fonselius 
1969, 1970, 1972, 1976, 1978), In the deep water the trend is 
easy to see (Fonselius 1969) but in the surface water it is 
difficult to detect, because the biological activity decreases 
the phosphate concentration in the photic zone down to values 
close to zero during the summer. Nehring (1979) used winter 
values for nutrients in the southern and eastern Baltic surface 
water at selected stations and showed that a statistically 
significant increasing had occurred.

In the present paper I have extended Nehrings work to the whole 
Baltic Central Basin. Annual mean values of phosphate in the 
mixed surface layer have been computed for 36 deep stations in the 
Eastern Gotland Basin, the Northern Central Basin and the Western 
Gotland Basin using only data for January, February and March. 
Generally only data from a single expedition have been available 
for every year. The first phosphate values are from 1958 ana 
data exist for almost every year including 1980. Mostly Swedish 
results have been used, but when available, data from USSR,
GDR and Poland have been included. When data from several expe­
ditions have been found, mean values for the winter have been 
computed. Annual mean values for the three basins mentioned above 
were computed using the results of January, February and March
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from the deep stations in the basins. The results are presented 
in figs 1-3. These mean values were then used for calculating 
an annual grand mean for the whole Gentral Basin (fig. 4). The 
results from the Arkona Basin and the Bornholm Basin were exclu­
ded from the present paper. The conditions have been described 
by IMehring (1979) and my results only confirmed his findings. 
These basins do not belong to the Central Basin and they are 
more directly influenced by inflows of surface water from the 
Danish sounds.
From the figures it can clearly be seen that the surface valuas 
of phosphate have increased during the last 20 years and that 
the increasing begun around 1969 in the whole Central Basin.
The concentrations during the winter are now at least twice as 
high as at the end of the 1960ies. Wehring (1979) got somewhat 
higher results, but this is not surprising, because he only 
used results from a part of the Central Basin and also included 
the Gdansk Deep, which is excluded in my work. The extremely 
high values in 1962 are found at almost every station, but un­
fortunately these results are all from the same expedition with 
the R/U SKAGERAK and I have not been able to find any resluts 
from other countries during that winter, which could confirm the 
results. Therefore there may exist a possiblility that something 
was wrong with the calibration or the reagents. The high values, 
however, appeared during the winter after the turnover of the 
bottom water in the central Baltic at the end of the long stag­
nation period 1952-1961 (Fonselius 1962). Such high concentra­
tions of phosphate in the surface water have not been observed 
later.
The increasing phosphate concentrations in the surface water 
may change the Baltic Sea from an obligotrophic sea to an eutro- 
phic one. Other nutrient concentrations, e.g. nitrate, have also 
increased (Nehring 1979) and therefore one would expect an in­
creased primary production in the water. Several authors have 
also claimed that they have observed such an increased produc­
tivity (Fonselius 1972, Sen Gupta 1972, Schulz et al 1974,
Niemi 1979). The primary production is regulated by several dif­
ferent factors and therefore one should not expect a doubling
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of the production because of a doubling of available phosphorus. 
The present methods for primary production measurements are not 
exact enough to establish a trend during the short time the methods 
have been used.

Several authors (Jansson 1978, Matthaus 1973) have claimed that 
the increasing stagnant conditions in the Baltic surface water 
have been caused by Man. This is a very difficult problem to 
solve. We know that the salinity of the Baltic Sea has increased 
since the beginning of the century, while the oxygen concentra­
tion in the deep water has decreased (Fonselius 1969). The sali­
nity change cannot have been caused by Man, unless Man has 
changed the climate of the earth. It has been shown (Fonselius 
1969) that the increased salinity of the Baltic Sea has caused 
stagnation in the deep water and that irregular inflows of water 
with high density cause overturning of the deep water, forcing 
accumulated phosphate up into the surface layers. Man may also 
to some extent have contributed to the increasing surface values, 
but most of this phosphate is certainly removed from the water 
phase through biological filtering in the near shore areas. The 
increased salinity is of course caused by inflows from the Kat­
tegat, but this water cannot itself contribute considerably to 
the increased phosphate concentration. Simple mixing calculations 
show that the amount of water needed for increasing the salinity 
by 0.5 has to have an unrealistic concentration of phosphate 
in order to double the phosphate concentration in the Baltic 
surface water. It is more likely that the increasing stagnation 
prevents phosphate from being deposited in the sediments in the 
deep water areas. Stagnant basins normally act as nutrient traps, 
but in the semistagnant Baltic Sea, the turnovers of the deep 
water occasionally transport nutrient back to the surface 
layers. The increasing changes between stagnations and water 
turnovers most probably is the reason for the increasing phos­
phate values.



4

References

F onselius,

ft

tt

tt

tt

It

Jansson, B

Matthäus,

Nehring, 0

Niemi, A., 

Schulz, S.

S.H., 1962: Hydrography of the Baltic Deep Basins. 
Fishery Board of Sweden, series Hydrography, l\io. 13.

" 1969: Hydrography of the Baltic Deep Basins III.
Fishery Board of Sweden, series Hydrography, No. 23.
" 1970: On the recent turnover of the water in

the Baltic. Tellus XXII:5, pp. 534-544.
" 1972: On biogenic elements and organic matter

in the Baltic. Ambio, Spec. Rep. No. 1, pp. 29-36.
" 1976: On the nutrient variability in the Baltic.

Ambio. Spec. Rep. No. 4, pp. 17-25.
» 197B: On nutrients and their role as production

limiting factors in the Baltic. Acta hydrachim. 
hydrabial. 6:4, pp. 329-339.

-P., 197B: The Baltic - a systems analysis of a semi- 
enclosed sea. Advances in Oceanogr. (Edit. H. 
Charnock and G. Deacon). Plenum Publ. Corp. 
pp. 131-183.

I., 1973: Zur Hydrographie der Gotlandsee III. -
Die Variation der SauerstoffVerhältnisse im 
Tiefwasser des Gotlandtiefs auf 57°20'N,
20°E (F81 bzw. BY15A). Beiträge zur Meereskunde 
32, pp. 115-136.

, 1979: Relationships between salinity and increasing 
nutrient concentration in the mixed winter sur­
face layer of the Baltic from 1969 to 1978.
ICES C.M. 1979/0:24, 8 pp. (mimeo.).

1979: Blue-green algal blooms and N:P ratio in the 
Baltic Sea. Acta Bat. Fennica 110, pp. 57-61. 

and U. Kaiser, 1974: Produktionsbiologische Unter­
suchungen in der Ostsee 1972. Fisch.-Forsch, Uliss. Sehr. 

(Ularnemünde) 12, pp. 17-22.
., 1972: Photosynthetic production and its regulating 

factors in the Baltic Sea. Mar. Biol. 17, 
pp. 82-92.

Sen Gupta, R



jM
A

o ^fi OD -—'
•H ON »

<“ n
W iH

O -H
< !S 4» 4» O P

P Pi UN 00
P «H ON OJ

O P U H u u

* <eH P
M Pto m a

« «s
O «-» f-l
125 «

!> ©

U H
a > eo f»

• p
6ß fi W © K ©•H . *H "H g



o ^
Ö 05 o q•rt ON C

O +»
•P <4

«U 3.

PS m
P *H ON C*~~ m « 1rs <a

ON -H
{P csjJ«a- S 0

« ca -o- b b
f p

» «4
O «HP -P

» Ct'& (6

*3 ?»
<! ri H M> ©

> ffi
(4 Q}

m >

m >

*0 « M ®




