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The Baltic Sea, one of the largest brackish seas on the 
earth, is under severe ecological pressure as a result of 
industrialisation, agriculture, forestry, hydrologic and 
climatic conditions. The drainage area, which is four 
times the area of the Baltic Sea, is inhabited by approxi-
mately 100 million people (Figure 5.1). The Baltic Sea is 
divided into a few major basins (Figure 5.2) and is con-
nected to the North Sea by the Kattegat and the Danish 
straits, both of which have constituting shelves restrict-
ing the inflow of salt water from the North Sea. Salinity 
decreases from 10-20‰ in the Kattegat Strait to 3-5‰ in 
the northern Gulf of Bothnia, forming a salinity gradi-
ent that affects the distribution of the biota. Well-defined 
haloclines and thermoclines stratifies the water mass. 
The biological diversity is low, with few and relatively 
simple food webs. The capacity of the Baltic Sea ecosys-
tem to withstand environmental disturbances is limited 
and for many decades there are numerous alarming signs 
concerning the health of the ecosystem. 

The history of the Baltic Sea basin started after a retreat 
of the last continental ice sheet (Weichselian glaciation) 
approximately 13,000 years ago. Since then the Baltic 
basin has periodically shifted between a fresh water lake 
and a marine sea (the Baltic Ice-Lake, the Yoldia Sea, 
the Ancylus Lake and the Litorina Sea). The evolution of 
the sea through these marine and lacustrine phases has 
resulted from climatic changes, which caused smelting 
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Figure 5.1. The drainage area of the Baltic Sea. Source: Hugo Ahlenius, 
UNEP/GRID-Arendal. http://www.grida.no/baltic/htmls/maps.htm
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of ice, an increase in the level of the world oceans and 
subsequent rising of the land. The Baltic basin as it is 
delineated on a map today has developed to the brackish 
marine environment about 4,000 years ago. The present-
day Baltic Sea covers 375,000 km2 of water area, which 
is completely surrounded by land except for the narrow 
Danish sounds that connects it to the North Sea. It is 
a shallow sea with a mean depth approximately 50 m, 
and the deepest place, 459 m, in the Baltic Proper. More 
than 200 large rivers from the drainage area that hosts 
highly industrialized countries, discharge water into 
the Baltic Sea. There is a great seasonal variation in the 
river discharges. The maximum run-off occurs in spring 
and minimum during later summer or in midwinter. The 
land of catchment varies geographically with the high 
mountain and forest areas in the northwest part of the 
Scandinavian Peninsula and the areas of agriculture in 
the south. In addition to the large catchment area, a long-
range transport of airborne pollutants contributes signifi-
cantly to the contaminant burden of the Baltic Sea. The 
water turnover rate is slow and it takes about 25 years 

before the whole water body is replaced. Water tem-
perature is fairly low which means, that deterioration of 
organic contaminants is slower compared to warmer wa-
ter. Due to short history, many of the Baltic Sea species 
have not have time to adapt genetically to brackish water 
ecosystem and are living at the edge of their physiologi-
cal tolerance, thus being subjected to adaptation stress. 
These features make the ecosystem even more fragile 
and living organisms more sensitive to anthropogenic 
contaminants (Havsutsikt, 2003; Håkanson, 2002). 

The Baltic Sea was considered healthy as late as the 
1950s. Since then the health of ecosystem has deterio-
rated due to contaminants from expanding industry and 
urban areas and fertilizers from agriculture. Today the 
Baltic Sea is one of the most contaminated seas and, al-
though the situation has improved during the recent 20 
years, it is still a place with unacceptably high levels of 
many contaminants. During the 1970s, grey seals and 
the white-tailed sea eagle where close to extinction and 
the otter had disappeared along the coasts of the Baltic 
Sea. The causal links between pesticides and other con-
taminants and catastrophic development of the many top 
predators, grew. At the same time started the monitoring 
of xenobiotics and possible effects in the marine Baltic 
fauna, initiated by the scientific community and the au-
thorities. The first monitored contaminants were mercu-
ry, DDT and PCB. Within the framework of HELCOM, 
the council of ministers agreed on a reduction of 50% 
for several of the “classical” contaminants (DDT, PCBs). 
With the monitoring activities focused on temporal trend 
assessment it was possible to show the results also in 
biological samples from the environment. It is essential 
to see how various measures to protect the environment 
work in practice. In some cases the reduction of contami-
nant burden in the ecosystem was faster than one would 
expect considering their persistence to degradation. This 
is especially true for pesticides like DDT and Lindane 
where the bans in Sweden and Western Europe implied 
decreasing trends in fish that were estimated to between 
10 to 20% a year. For industrial contaminants like PCB 
included in a number of products, the decrease was slow-
er, about 5 to 10% a year. During the last decades the 
release of phosphorus, nitrogen and other nutrients into 
the Baltic has led to an increase in primary production. 
Decomposition of this organic material causes further 

Figure 5.2 The Baltic Sea major basins. Map created by Norman Einstein. 
Source: http://en.wikipedia.org/wiki/File:Baltic_Sea_map.png
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deterioration of oxygen conditions in bottom waters and 
especially deep waters in the Baltic Sea. Together with 
chemical contaminants, eutrophication poses the most 
serious threat and reason of concern to the future of the 
Baltic. 

Alien Species

The Baltic Sea is affected by invasion of alien species both fish and 
invertebrates. 

One example is the black mouthed goby (Neogobius melanos-
tomus), which has invaded the Batic Sea from the Kaspian Sea and 
the Black Sea. Another example the bentic polycheat Marenzelleria 
viridis, which first recorded in the Baltic Sea during the 1980s. This 
polycheat has increased dramatically and in certain regions such as 
along the Estonia and Lithuania, but also along the Swedish coast.
Ballast water is one of the major pathways for the introduction of 
non-indigenous marine species. Unintentional introductions may 
include a variety of adverse biological as well as economic effects 
such as changes in biodiversity and trophic relationships, dense 
algal blooms and kills of caged fish, shellfish toxicity, clogging of 
fishing nets and blocking of water intakes.

Shipping and aquaculture have contributed to the invasion of 
around 100 non-indigenous species in the Baltic Sea region, of 
which about 70 have established viable populations. The establish-
ment of new species/populations may cause considerable changes 
in the structure and dynamics of the marine ecosystem. Examples 
from other parts of the world show ecological and economic dis-
asters as a consequence of introductions and stress the needs to 
minimise introductions of non-indigenous species to the Baltic.

Leif Norrgren

Figure 5.3. Black mouthed goby. Source: Swedish Board of 
Fisheries.
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