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Introduction

This contribution reports the obeervation reeulte obtained

\.for two routine etatione of relative greatest importance

as representatives for the weetern andeastern parts of the‘

eouthern Baltic, viz., the Bornholm. Deep area /etation B1, .

\55020’N 15°45'E/ and Gdatisk Deep /Gz, 5450 19°209E/.

The obeervations eoncerned temperature, salinity, oxygen

“and phoephate-phoephorue contente..Apart from these

factorsthe obeervatione on nitrogen eontent have. been

made since the second half of 1972,

" Results of inveetigatione'

In the reported period an extremely etrong influx of the
North Sea waters into the Baltic took place in spring 1972.

Due to it there was a direct renewal of bottom waters

- of the Arkona Sea and Bornholm Deep, and an indirect one

in the Slupek Furrow and Gdarsk Deep. The most important

effect of the water renewal was the fact that the oxygen
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conditions, very poor before the influx at the ‘bottom

of the Bornholm Deep, n otably improved. Also the bottom

salinity there markedly rose whereas the bottom temperature

at first rose and then rapidly fell by gseveral degrees

a8 ‘the new water originated from the winter North Sea

‘surface waterse The oxygen concentration of bottom wgters

increased everylwhere but only for a short time as it got
again below 2ml/1 as soon as in 1973. drOpping even below
1ml/1 in the second part of that yeare In the first half of

1974 there was observed some increase in the oxygen amount

- there, but in autumn /October/ a complete absence of oxygen '

lwas observed in the vast Bornholm area below 70m depthe
At the same time in the eastern part of the sea the oxygen

conditions appeared to be- better, the bottom water there -

jshowing though relatively strong oscillations but remainingv

.;over 1m1/1 until March 1975 In March and May only

Oe 2-0.4ml/l were found in the Gdansk Deep, and . even less in
the Bornholm Deep. Thus the oxygen ‘situation seemed to be B
»quite disastrous again at least till May 1975. ' ‘ |
. At the»beginning of the period reported~the bottom

galinity of the Bornholm Deep was relatively low /15=16%a/

' but due to the above mentioned influx of"saline waters

it increased ti11 May 1972 to nearly 19%o being etill

\ in February of that year as low as 15, 2%.. In the Gdaﬁsk
Deep the bottom salinity, amounting to 12-13botill August
1971, decreased’ in autumn»below 12%a,»but in May 1972
there was en increase exceeding 13%6 After that month,

in the western part of the Baltic the salinity at the
"bottom dropped steadily though with slight oscillations,
till May 19754 In the Gdansk Deep area the bottom salinity’
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decreased after May 1972 to 1&%0 in December. During

the following period there were: a palinity peak of nearly 1300“

in May 1973, & minimum in February 1974 /11,7%0/ and‘
two maxima of 13+2 and 13.4%e in late llay and late October

-1974, reapectively.At the beginning of 1975 slight
’ oscillations ‘of bottom salinity about 12%0 were noted.

These oscillations of bottom salinity at about 105m
depth in the Gdansk Deep were caused by another but ,
relatively small salt water influx to the Baltic in 1974.‘

The bottom water temperature amounting at B1 to 6—7 c

during 1971 increased at the end of that year from 6.8°

in November to- 8% in February 1972, after then, however,(v
it rather rapidly fell to nearly 3 °c- in April 1972. Since
thie date the bottom temperature at B1 has eteadily riaen
reaching a value of 7.3°C in May 1975. On the contrary, the
bottom temperature at G, underwent, frequent and relatively.n
marked‘oecillationex in 1971 it oscillated about 6°; |
in Februarj_i972 it was found to have increased to over

8°C, then it rapidly fell so that in May 1t was as low

as 4"100 /the minimum ‘of temperature apézred‘herelabout»

one months later than in the Bornholm Deep/. From this
pointgtime the bottom temperature at G ~ generally taken =
increaaed with time to about 6.5 in April 1973, and
remained over 6° till the end of the year.‘In February

1974 nearly 7°C were noted but during June it decreased

by more than one degree. In the period between mid August

and late October a new increment, by about 3.5° /to 9°C/ .

. was obeervedeﬂln February and May:1975 740 0—7'40 and 6. 2°

were noted, respectively. The increeee in bottom tempera~ o

ture, the same as that in bottom ealinity at G2 have to be
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adscribed to the other, already mcntioned influx of

saline waters-in 1974. This influx, hoWever, was not
strohg énough to replace the bottom water of‘the Bornholm
Deep and push them to the East, only the water at interme=
diate depths of this deep must have been driven eastward
‘under the pression of the inflowing new water. In this
way some changes in salinity, temperature and oxygen content
| of the bottom water of the Slupsk Furrow and Gdeﬁsk Deep
were brought about. ” _

| The first strong, influx of the North Sea waters in
1972 ‘caused a considerable increase in salinity not only
at the bottom of the Bornholm and Gdaﬁsk Deeps, but in
the’ whole of the water masa of the sea, as it might be
concluded from the salinity increase of the surface water
" layer 'all over the investigated area.. Thus 1n‘the Bornholm
. Deep the-surfaoe salinitx~increased from about 7.3%o.in.

- January 1971 to about 8ke in April-May 1972, slightly &
ogcillating in’the meantime. During‘1972 it'only sooradically,
" for short times and slightly descended beneath 7. 5ﬁo,
‘whereas in 1973 and 1974 it never was less than T.The even
: exceeding ema in May and November—December. During the year
of 1974 it oscillated between Te 75,60 and 84100 « In May
1975 it wag near to 8% e In the-area of the Gdarsk Deep
the surface salinity oscillated about T o 5550 descending
sometimes even below 7 ¢ Ofoo under influenoe of the Wistula
water discharge, but there Was a distinct rise in the:
salinity in spring of\1972’and from October,1973sthe surface
salinityvhere.was steadily.higher-than Teb¥o with a maximwn
of Sﬁo in JuneAJuly and in late October.:In May 1975.1t

was found that the surface salinity-dropped to nearly Tedibo .
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The surface temperature indicated all the 5 winters
.to be rather mild, the lowest temperature observed beling

1.5°C. Of all these winters that in 1975 was the warmest

one,’though the winter'of 1973 was also nearly g0 mild. The first

two winters were relatively the ooldeat, and that of 1974 -
an intermediate one with. respect to winter temperatures of |
eurface watere The highest summer temperature‘was_noted

at G, in 1972 /20.8°C/, the lowest,. 17;590, in 1971 at G,

and in 1974'in the Bornholm areae. The summer maxima

| twerei somewhat higher /by about 0.5 -~ 1.0%/" in the eastern

» part of the sea, whereas the winter ninima were nearly

the eame all over the open southern Baltic.v _ .

The oxygen content of surface water ehowed‘maxima
in February-April In the Gdadsk Deep, they were exceeding
9ml1/1 end reaching even 10ml/1, whereae in- the Bornholm
Deep they seemed to be a little lower. The minima of eurface
oxygen content were obeerved from late July to September j

and amounted to 6e0=6¢ 5 ml 02/1.

!

' Phosphate-phogphorus content of the bottom water in_the

southern Baltic deeps

Bornholm Deep’
For the firat two months of 1971 the P-content oscillated /

between A and 2 pgat/l. In following months of that year,
however, extremely high P-contente were obeerved the maxi-
mum of which exceeded 10° ugat/l in early September. St111
in October it amounted to as. much as 95 uqat/l. Afterwards
there was further decrease to 0. T ugat/l noted in April |
_and‘MaJ j972. In the period of July 1972 to at least
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August 1973 the P-content kept rather evenly within the
limits of 1.0 and 1.4 pgat/l. In November~December 1973
the factor in quesction was rather high aslreaching above
3 pgaf/l. The first P-content measurements in 1974 were
taken as late as at the and of April, and at that time
1¢5 pget/l were found. From that point of time the
P-content . oscillated rather strongly showing the lowest ve=-

lues of about 1 pgat/l in May and October and in May 1975,

- whereas the higheet~P-con¢entratione, viz, 3+4 and 4.4 pget/l,

~ were noted in January-Febpuary and in May 1975, respectivelye.

Gdanisk Deeg
P-content of the bottom water of that deep behaved still |

more extraordinarily than in the Bornholm Deep, especially

“in 1971. The values of 1-2‘pgat/1 during the first four

months of 1971 made room for values as high as over 12
/in August/ end 14.6 pgat/l in November 1971. Between

the above peaks of bottom P—contentvthere was e quite

“low concentration amounting to only 3 pget/l noted

in’October.'As bottom temperature and bottom.salinity also

were lower at the same time, the cauee‘of’thet event

was to be looked for in the west wind action, due to which

the upper 1eo~haline water luyer grew thicker forcing out
the deepest water of the Gdaﬁek Deep outside it for ,some
time. For 1972 values of 3 to 2 pgat/l were obaerved

from January to May, but afterwards the P-content remained

almost steady, though oecillatiqgweakly about 1¢5. pgat/l ’
until May 1973. From this months to at 1eaet November
1973 the P-content rose there to nearly 4 pgat/l. FrOm
April 1974 when a value of 1.9 pgat P/l was noted the
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" P-concentration showed rather strong oecillctione between

the extrema of 046 /in October 1974/ ard 3.4 pgat/l |
/July 1974/« In May 1975 it amounted to 2 pgat/l.

Thus the period since the end of 1973 has been peculiar
beceuee of relatively strong oecillatione of P-content

at bottom in both the. areas of the southern Beltic.y'

Vertic 1 distribution'of ean phos hateé hos orus contents -

The euthor calculated the mean phoephate-phoephcrus,

»-oontente fcr three weter 1ayere using data obtained

. directly for every 10 m depth and those obtained by inter—

polation by meane of curves expressing the P-content ee '
function of depth. Theee mean refer to particular cruieee.

The mean P-contents for the’ upper water. 1ayer of the

'Bornholm Deep /0-40 ‘m depth/ cnly exceptionally exceeded

O. 5‘pgat/l as, for instance, throughout the eecond helf
of 1971 til1 February 1972. The mean P—veluee for the’

~ intermediate water layer /40-70 m/ usually ranged between

0.5 and 1.0 pgat/l except the period from May 1971 to
April 1972 autumn of 1973 and winter of 1975. In the |
bottom water layer /70-95 m/ thoee mean valuee ueuelly
ranged between 1.0 and 1.5 pget/l but in 1971 when there

was an abnormel increeee in P-content of the whole of the

_eouthern Beltic watere the mean P—concentraticne of the
‘,_bottom water layer were higher then Te S‘pgat/l from
"~ April 1971 to April 1972 with a peak of 6.9 pgat/l

in September 1971. Another exceptionally high value
/246 pgat/1/ wase noted in November 1973, and again in
February and May 1975 /3.2 and 4.9 pgat/l, reepectively/.
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The mean P~contenta of - the whole water column /from
0 to 95 m- depth/ changed from about 0.35 in January 1971
| to about 2.2 pgat/l in the period from September 19717
to February 1972+ After that time a rapid fall took
place to a value of 0.24 pgat/l in May 1972 /influx of
the North Sea waters into. the Balticl/‘ In the second
half of 1972 the mean P—contents oacillated between _
0.5 and 0.9 pgat/l until October 1973. From that time

throughout the year 1974 it ranged between 1.0 and 1.5 pgat/l

'reaching a maximum of 1.73 pgat/l in February. In Maroh
1975 - 0.8 and in May - 1.27 pgat/l were observed. .

“In’ the Gdaﬁak Deep the mean,P-contents.of the upperp"
water“layer’/o - 60 m depth/jwaa in generaldlike thati
‘“of the Bornholm'Deep, i.e.;'below 0,5 ﬁgat/l, with‘eome'
fexceptiona corresponding to thoee of theiBornholm'Deep. _
The intermediate water layer /60 - 80 m/ ahowed etronger |
Aoecillatione compared with the analogous water layer"

of the Bornholm Deep. The hlgheat mean value wag noted

in late Auguet 1971 /3 6 pgat/l/. Apart of the above.

the mean valuee for 60 - 80 m 1ayer exceeded 15 pgat/l
in the period from December 1971 to February 1972. For
the remaining time they oscillated about . 1 pgat/l
'~/rather eomewhat above 1 pgat/l/, except October and
November 1971,/0.3 - 0.4 pgat/l/, October 1974 and May
1975 /0.5 and 0.3 }Jgat/l/. o I

P-contente of the bottom water layer /80 --105 m/ were -

'extremely high in the second part of 1971 showing in
August a meximum of 9. 7 pgat/l. In February 1972 1t was

found to be already 1ower than 3rpgat/l and only once more
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_the P-content exceeded 3 pgatkl vize, in February 1975

For-the remeining time the mean values of P-content osci~ -
1lated between 0.5 and 2.6 pgat/le '
The mean P-contente for the whole column /0 = 105 m/

generally oscillated between 0.5 and 1.0 pgat/l. They were

extraordinorily>high in the socond half of 1971 and

futher on till Mayy1972, the maximum}for this period .

of time being as'high ag 347 pgat/l«in Auguet. Another

‘hign value refereito February 1975 /1e45‘pgat/1/.'The
. minime were noted in March 1971 /0.3/, October 1975 /0.5/ .
" and in October 1974 /0.3 pgat/1/« In May 1975 = 0.58 pgat/l

were observed.

Approximately,»the mean P-concentratione of the Whole
water column in ‘both the ‘deeps were like those of the
intermediate water layers. ‘

The observations on digfferent forms of nitrogen ’
occurrence in the southern Baltic ‘have been.conductedisince
1972 /July/, in the Bornholm Deep:and 1973 fJanuary/
in the Gdatisk Deep, tnus~they 5t111 are not sufficient to

_draw more detailled conclusions except the‘few oness

1e Nitrate-nitrogen occurred in reletively greatest concen~:‘

trations which gencrally increaeed with increaeing depth. -

2e They eqemed to be highest from October to January-February’

'next year, accumulating more and more in the winter

~ period when the photosynthetic p“ocesees ceased
to take place. i ' ’

3e Nitrite-nitrogen contributed only in a relatively least -
extent to the whole of nitrogen content of Waters.

‘Its quantitative diutribution did not show any depen—:}

dence on depthe - | |



4. Ammonia=~nitrogen is aléo iffegularly distributed, gome~
times its maximunm concentrétiop being noted ét the very
- surface. This form of occurrence of rittrogen makes up
a’ considerable portion of thé whole of the total

hitrogen.

 Table I
'fMean values of the total»nitrbgen concenfration for the
_whole water column /O m - bottom/; Contributions of

pa:ticular forms of nitrogen occurrence to the whole of

nitrogen at stations B, and G, in 19743 PiN - ratios

B

1 21
Total N N N .
N NO NH NO, | P3N
Date = ! pgat/l % %> %2 :
| 26.IV, 3449 | 56470 40.40 2,90 | 0.24
13.Ve 1.58 55406 36471 8.23 0.32
3eVIe 3453 57.18 39.99 283 0e.22
14.VII. 3459 | 66402 324,59 1439 0e17
S 17.VIIId 4437 59404 40.05 0.91 0.19
27X 4.00 | 81.50 1175 6475 0.15
G,
2.II." 5.70 | 69.97 - 28.62 a4 -
23.IVe |' 4.90 | 55.92 41.84 2.24 | 0.16
 1.VI. 3447 1 54447 42,07 ‘3446 1 0420
3.VII. 3449 60.75 1 36.40 2.86 0.24
5.VII. 3465 7151 27412 1437 0«28
9.VII. ! 3.35 ! 73.14 2567 1,19 1 0.32
28.X. 4404 1. T2.41 20494 6.65 0.08
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