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A NOTE ON THE CHARACTERISTICS OF THE BALTIC SEA

The largest brackish water area in the world, the Baltic Sea

is separated from the North Sea by very“éhallow 8ills. The excess
of fresh water is contributed by some 200 rivers discharging
annually about 450 cubic kilometres of water, i.e., about 1/50 of
the total water volume of the Baltic Sea, while precipitation and
evaporation balance each other, On the other hand, the inflow

of saline water, the amount of which is usually eétimated to be
about equal to the amount of the fresh water discharge, pconetrates
into the deep basins of the Baltic Proper to a less regular extent,
A huﬁbev of meteorological and hydrographical processes which today
are still poorly understood, régulate the inflow of tiae saline
water masses. The mixing of the fresh and saline water results in
brackish water, the salinity of the surface water of the Baltic
Sea being only 1/5 of that of the oceans. |

The Baltic Sea area is divided into different parts, i.e, the Belt
Sea, the Western Baltic, consisting of the Kiel Bight and the
Arkona Basin, the Bornholm Sea, the Central Baltié¢, consisting of
the Gdansk Deep, the Western . and Eastern Cotland Basins, the
Northern Baltic and the Qulf of Finland. While the areas mentioned
above are often considered as one hydrographic unit, the Bothnian
Sea and the Bothnian Bay are separate basins.



The average depth of the Baltic Sea is only some 55 metres.
However, the basins mentioned above are morphologically separated
by relatively shallow sills. The entrances of the Baltic are
narrow and the maximum 8ill depth in the Danish Sounds is only
some 18 meters, The maximum depth in the basins range from 50 to
250 metres, with the exception of the narrow Landsort Deep

(455 m).

The hydrogvaphicaf and hydrochemical conditions in the deep water
of the different basins are markedly affected by the sill between
them. Thus each basin has to a certain extent its own hydro-

graphical regime.

In the Baltic Sea proper a less saline water layer extends from
the surface to a depth of about 50-70 metres. At this depth there
is a sharp salinity discontinuity layer which exists the whole
year around. In addition, one or more thermoclines develop during
the summer period in the surface water and less marked haloclines
often appear above and below the major discontinuity layer.

The'multi-layer structure of the Baltic Sea is an important

factor resulting in several special features of this Sea. The
vertical exchange of matter is highly prevented by the great
vertical stability caused by the multi-layer structure. These
properties also result in a depletion  of oxygen, especially below
the halocline, and in accumulation of degradation products from
natural and man-induced organic material. During recent

decades the oxygen content of the Baltic deep water has decreased
apart from interruptions in this trend. Occasionally the oxygen
content of the deepest water has been reduced to zero within
recent decades, together with the development of hydrogen sulphide.
This anaerobic zone might -ise up to about 125 metres.

Certain evidence has been given that these changes are caused by
natural long-term fluctuations of the climatic conditions. However,
it is generally assumed that the whole process is accelerated and
intensified by man, -



The fauna and flora are unique, and include, in addition to some
true brackish water organisms, marine and fresh water organisms
l1iving under considerable ecological stress.

The relatively low nutrient contents of'the Baltic Sea surface
water, the climate and the bottom topography result in peculiari-
ties of the hydrography. Together with these exceptional properties
the stress condit%on of the organisms makes the Baltic Sea
sensitive to even small changes in its natural state.

The relatively dense population in the countries surrounding the
Baltic Sea, the high and still increasing industrialisation of the
coastal zones especially, special meteorological couditions which
favour the fallout of airborne pollutants, together with the
hydrological conditions as outlined above, result in an accunu-
lation of persistent pollutants, in the rood chain, to a greater
extent than in the open oceans.

There are reasons to believe that the cold climate, resulting in
low average water temperatures, together with the ice cover
appearing regularly over large parts of the Northern Baltic region
during winter time, decrease the natural degradation processes

of many harmful substances. In addition, the actiﬁity of the
micro-flora is furthermore reduced by the oxygen depletion and

the developing anaerobic conditions in the deep water.

The numerous islands which extend to the center of the Balsie Sea
region are from an ecological and social, as well as scientific
aspect, a remarkable environmental asset.

A list of reference documents is attached,



-4 -

Relorences

sleksandrovekaya, 1.B. and Kaled, M.V, 1962, Charccteristic changes {n the
hydrales cal and hydro-chemical conditions ot the Central 3altic in 1961,
ICES, C.H. 1962, No.109

Ancrulinuicz, €., Dubrawski, R. and 2mudzinski, L. 1972. Preliminary in-
veatipations to determ influence of Polish rivers on the Baltic sea
pollution, 8th Conférence of Baliic Oceanographers, Cojenhagen, October
1972, No,6 A ‘ ]

Bladh, Jan-Qlof, 1972, Measurements of yellow substance in the Baltic and
nefghbouring scas during 1970-1972. 8th Conference of Baltic Oceancgr.
Copcnuﬁren, Det. 17272, No., 8 .

Brosin, Yans-Jirgen uud Rohde, Karl-Heinz, 1970, Probleme dcr Verunreinigung
des Meereg, darrestellt an Bezsp;olen aus dor Osisce, "Seewirtschaft"
H.9/197C, 5.708-711

Carlberg, Stig R., 1972, A study of the disatribution of organic carbon and-
oxidability in Baltic waters. Bth Conference of the Baltic Oceanographers,
Copenhagen, October 1972, Ko.25

Dickson, R.R., 1972. The beginning of & new inflow? ICES, C.M.1972, No.10

Dybern, B.,1, 1970. Pollution in the Baltic. Rome, Italy, FIR: MP,'70/R.3.

Ehrnardi, Manfred, 1969. The particulate organic carbon and niirogen, and
the dissolved orpanic in the Gotland Deep in May 1968. VWal ter G,.Mihlau,

kiel, Band XXV 1969, Heft 1

Fonselius, Stig H., 1962. Hyirography of the Baltic decp basins, Fishery
board of Sweden, 3Series Hydrography, Report No.13.
1964. fthout stamation in the Gotland basin., 1CES, C.M.1964, No.143
1966. On stagnation and phosphate variations in the Baltioc, Fishery
board of Sweden. Hydrografiska Avdelningen, Gotevorg
1967, Eyarography of the Baltic decp basins 11, Fishery board of Swedean,

Series Hydrography, Report Ko.20
1967, A new short stagnation pericd in the Central Baltic. ICES,

C.M, 1967, Nos32
1968, On the oxygen deficit in the Baltic deep water, VIth Conference

of the Paltic Oceancgraphers 1968
1962, Hydrography of the Laltic deep basins I1I, Fishery board of Sweden,

Series Hydrorr:ahy. Report No.23
1969, 0 ‘he stagnant conditions on the Baltic. Abstracts of Cothenburg

Disseriaticna in Science, 14
1570, On the stasnation anc recent turnover of the water in the Baltie,

Fishery board of Sweden, Hydrographic Department Gdteborg
1970. On the water renewals in the castern Gotland basin after world
wer II, ICES, C.M. 1570, lNo.8 .
1971, Sections through the eazstern Gotland basin showing oxygen ard
hydrogen sulphide variations during the International Baltic Year (IBY)
1969-1970, Hydrografiska avdelningen, Goteborg, Nr.114

Francke, Eberhard und Nekrinr, Dietwari, 197'. Erste Beobdachtungen iber einen
erncuten Calzwassereintrueh in die Ostsee im Pebruar 1969. Beitirige zur
Meereskunde, 28, 33-47, Berlin 1971

Glowinq}a, Av, 160, Heport on the phosphate investigations on the Southern
Baltic for 1947-1960. Conseil Inlernational pour l'Exploration de la Mer,

C.M, 1*{Op NOn??
and Piechura, J, 1962, Te~peratyr und Sal2pohalt in der siidlichen Ostigee,

Augast 1961 - Mai 1962, Conseil IntorﬂationaL pour 1'Exploration de la Mer,
C.Me 1967, Yo,060



.-5-

1964. Hydrographical conditions (T, S. 0,, P) in the Southern Ealtic
May 1963 = May 1964, ICkS, C.M, 1964, No,67
1965, Hydrographical conditions (T, S. 0, and P) in the Southern Baltie
May 1964 - May 1505. ICkS, C.M. 1965, NaoU 74
1966, Changes in hydrographical conditions in the Southern Baltic.
ICES, C.M. 1956, No.5

- 1966, Hydrographical conditions (r, s. 02. P) in the Southern Baltie

May 1905 ~ May 1966, ICRS, C.M, 1966, Noié
1968, Results of Polish hydrographical obtservations in the Southern

Baltic, May 1967 - May 1968, ICiS, C.M, 1968, No, 31
19¢9, Heeults of Polish hydrographic obtsexrvations in the Southern Baltic

May 19588 - February 1969. ICES, C.M. 1969, No.,3
Grthoff.'K. 1970, Sauerstoffarmut in der Ustsee. Umscrau 1970, fdeft 20
Gieskes, Joris M.T.M. and GraBhoff, Klaus, 1969, A& study of the varfahility

in the hydrochemical factors in the Paltic sea on the basis of two sta-
tions September 19067 and May 1568, Kicler Meercsforschungen, 25, Apr.1yi)

Hela, Ilmo, 1965, Secular changes in the saiinity of upper waters of the
northern Baltic seca. ICES, C.M, 1965, No.27

* Hermann, F. and Olsen, Vagn, 1970. Long term fluctuations in oxygren end

phospnaie concentrations in the Kattegat, the belt sea and the western

Baltic., ICES, C.M,1970, No.27
1972é A strong inflow of high salinity water to the Baltic during 1971-77.

8th Conference of Baltie Oceanographers, Copennagen,Vet.1972, No.27
Hollan, Eckard, 1969, kine physikalische Analyse kleinrdumiger Anderungen

chemischer Parameter in den tiefen Wasserschichten der Gotlandsee,

Institut fiir Meereskunde an der Universitdt Kiel .

ICES, 1969. Report of the working group on pollution of the Baltie., C.M.1909

No. § .
1970, NReport of the ICKES working group on pollution of the Baltic sea.

Cooperative Research Report, Series A, No.15

Jensen, S., Johnels, A.G., Olsson, M. and Otierlind, C.,1969, Contamination
from DDT and PCB in ceriain organisms in Swedish marine waters.
ICKk3, C.M. 1969, No,14 ’

Koroleff, Folke, 1968, A note on the iron content of Baltic wuters.,
ICES, .C.M. 1968, lo.34

Kremling..Kﬁaus. 1958, Untersuchungen tiber die chemische Zusammensetzung
des Meerwassers aus der Ostisee, 1I. Frihjahr 1967-Friihjahr 1948,

Institut fiir Meecreskunde an Jder Univeveitdt Kiel
1972, Trace metal analysis of altiec waters by anodic stripping voltammelry.

8th Conf., Balt. Oceanogr. €openhagen,??72, No., 20
Krey, Johannes, 1957. Ergebnisse eines hydrographisch-produttions-biologisaren
Langsschnitis durch die Ostsce im Somrer 1956, 11I,Die Verteiluns des
Gesamtphosphors, Kieler Meercsforschungen, Band XII, 1957, Helft 2
Kullénberg, Ounnar, 1270. Shorier contribution on the oxysen defieit in the

Baltic deep water, Tellus XXII (1970), 3
and Supta, . Sen, Fluoride in the 2altiec, Oceancgrafista Inntitutionen,

Gtrtore Yniveraitit, Report No.6, Gotrbtorg 1272

Kwiceoinski, Pogdan, 1964, The s:ifate content of Paltie water and its rela-
tion to the chlorinity. Vishory botrrd of 2wesen, I253, C.My1964, No.142,-
1965, The sn1lfate content of Baltic water and its re'ation to the
chlovinity., Deep-Gea Research, 1765, Vol.12, pp 727 to 204



Majewski, A., Traosinska, A., aad Zmudzinski, L. 1972. The Baltic en-
vironmental conditions, 1971, according to Polish investipations.
gth Vonference of Paltic Oceanographers, Lopenhagen, October 1%72, N

mikulskd, 2., 1970, Inflow of river water to the Baltic sea in the
period 1451-1960, Nordic Hydroloagy 4, 1970, 216221,
Phe inflow of the river waters to the Baltic Sca in the years 1961-70,
gth Canference of the Baltic Oceanographers, Copenhagen, Oct. 1972

Hehring, Distwart, Francke, Eberhard and Brosin, Hans~Jirgen, 1971,
Boobachtnngen iivcr die ozneanclogischen Verdnderurngen im Gotlandtief
wihrend der wasscmumschichtung 4m Oittober 1969, Beitriice zur Meercmkunde,
28, 1h-£2, Hnrlin 1971
and Francke, Eberhard, 1971, Hydrographisch-chemische Verdﬂderungen in
der Ostzee neit Jezinn dieres Jahrhunieris und wiahrend des Internationalen

e

Ostseejahres 1969/70, Fischerei-Forschung, Wissenschaftl.Schriftenrei-
he 9 (1971) 1.

and Kohde, Karl-leinz, 1966, weitere Untersuchungen iiber ancmale Ionenver-
h4ltnisse in der Qstsee., Beitr, Meereskunde, 20, 1966, 3,10-33

Schulz, Strmurd, and Rohde, Karl-iicinz, 1969. Untersuchungen iiber die Prn-
duktivitit der Ostsee, Be;tr. zur Meeresgkunde, 23, 5-36, Berlin, 14%9,
1971, Untersuchungen iiber die Verteilung der anorganiscrhen Stickstoffver~
bindungen Im Hinblick auf die zmunehmende Wasserverschlechterung in der
Ostsce. Heltrige zur Mecresk inde, 28, 57-74, Berlin 1971

and Francke, E. 1972, The stagnation in the deeps of the Baltie during
1971 and the influx of high saline water in March, 1272. 8ih Conferenne

of the Bal tic Oceanographers, Copenhagen, October 1972

1972. Helations between the oxypen conient and the distribution of in-
organi¢ nitrogen compounds in the depih of the Haltic, 8th Qonference of
the Baltic Oceanogravhers, Copenhagen, Oct. 1972

Otterlind, GC., Jensen, 5. and Olsson, M. 1971. DDUT and PCB in Baltic fish,
International Council for the Exploration of the Sea, C.M. 1971, No. 31

Piechura, J. 1964, Tempbratire et salinité des eaux de la Baliiqve mhri-
dionale dans 'la période aofit 1963 - mai 1964, ICES, C.M.,1964, No.57
19565, Températire et salinith des eaux de la Baltique méridionale dans la
période acolit 1964 - mai 1965. ICES. C.M. 1965, No.26
1966, Températ.re et salinité des eaux de Ja Baltique méridionale dans la
pbriode acolit 1965 - mai 1966, ICE5, C.M.1966, No.13
and Glowinska, A, 1967, Polish hydrological cobservations-in the southern
Baltic May 1466 - May 1967. ICES, C.M. 1967, ln,12
1968. Water temperature and saliniiy »of the southern baltic in the period

A gust 1967 -~ May 1968, ICES, C.NM. 1968. No.17
1972, The density structure and mixing of southern Baltic waters. 8th
ference of Baltic Oceanogratrhers, Copenhagen 1972, No.4 (

Rohde, Karl.Meinz, 17¢h, intersuchungen iiber die Cal cium= un Magnesiumanomalie
in der Ostsee, Beitrdge zur Meereskunde, Heft 19, Berlin 1966

Sen Gupta, R, 1966, Inorganic nitropen compounds in the »altie., Hth Interna-
tional gonference of the Fal tic Oceanographers, Leningrad 12606 and 2nd
International Oceanosraphic Soneress, Moscow, 14966
1968, Inorpani¢ nitroaen sompounds in Ocean stagnation and rutrient
resupply. CCILNCE, 24 May 1904, pasec HE4-ERY
1972. 3iochemis’ry and a sioichinmetrie model of 4he Haltie., Bth Lonf,
of Baltic Uceanopgraghers, Copennasen, 172, Yo.10
1972, Phoiosynthetic production end its remuluting factorrs in the 3altic
sea, 8ih Conf. of Baltic Oenanocararners, Qopeunazen, Oct. 1972, Mo, 11

..

401’1*



gvansson, Artur. 1972, On the water exchange ol the Bal tic., 8th Conference
of the Baltic Oceanographers, Copenhagen, 1972, No.26

Trzosinska, A., 1966. Distribution of the calcium and magnesium ions conternt
in the taltic water. 1966

Yoipio, Aazrno, 1961, The silicate in the Baltic sea. Annales Academias Sciun-
tiarum Fennicae, Series A, II.Chemica, 106
1962. Telationships between chlorinily, density and specific conductlivity
in Baltic waters, Annales Aredemine Scientiarum Fennicea, Series A,

1I. Chemica, 111
ar.d Paakkola, 0114, 1964. Strontium=30 in the Baltie cea. ICES, C.M.1954

1966, On the 7 Jr and “'Cs Dalances in the Baltic sca, ICES 1966, C.M, 1966

Ko. 20 :
1969, On the total phospherus: content in the northern Haltic sea.

ICES, C.M,, No.21

1970, Hydrographic aspects of the pollution of the Raltic sea.

1972, Variations of the vertical stobility in the northern 2altie.
ICES' CuMQ 19?1’ N0029 90 137 *

and 8alo, Anneli, 1971. On the balances of 7 Sr and Ca in the Xaltic
sea. Nordic Hydralogy (1971), iI, 97~63

and Malkki, Pentti, 1972, Variations of the vertical stability in the
northern Haltie, Merentutkimuslait: Julk./Havsfcrekningsinst.skr.No,237

(1972) 3-12 ‘ _
Zsolnay, Ad&m, 1971. Diagenesis as a function of redox conditions in nature:
A comparative survey of certain organie compounds in anoxic and oxic

Baliie basin sediments, CRS, C.M1971, No. 1
1972, The relative distribution of saturated and vlefinic hydrocarbons in

the Baltic in September 1971, 1CLS, C.M. 1972, ilo.12



