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Baltic Sea is semi-closed, shallow, brackish water body having smooth salinity gradient and unique fauna and flora. It is a young sea and in glacial time it was a cold lake. Baltic Sea until now retains many features of lake. Biodiversity of Baltic Sea is relatively low while in its own way is unique and needs special measures for its preservation.
HELCOM indicated the following sub-regions of Baltic Sea: Baltic proper, Kattegat, the Sound, Western Baltic, Bothnian Bay, Bothnian Sea, Archipelago Sea, Gulf of Finland and Gulf of Riga.
Many rivers are inflowing to the Baltic Sea and salinity gradient is very smooth. Main rivers of Baltic Sea basin are: In Kattegat area the main freshwater income is from Götaälv; in Baltic proper – Göta Kanal, Oder, Vistula, Nemunas; in Bothnian Sea – Dalälven, Ångermanälven, Kokemaenjoki; in Bothnian Bay – Skellefteälv, Muonioalv, Kemijoki, Livajoki, Oulujoki; in Gulf of Finland – Neva, Narva; in Gulf of Riga – Daugava. As you could see riverine waters are giving considerable contribution practically to all water areas of the Baltic Sea.
In the Baltic Sea there are oligohaline and mesohaline water areas, and each of them has its own specific flora and fauna. The most freshened areas there are Gulf of Finland and Gulf of Bothnia. Central water area of Baltic Sea has pronounced mesohaline character. Only in Kattegat and Sound polyhaline conditions can be found.
Biodiversity of this young sea was formed in postglacial time and is highly heterogeneous by its composition. It consists of three main components: 1) marine, 2) freshwater, 3) brackishwater (sensu stricta). The first group is the main part of Baltic Sea biota. It includes relicts if previous geological times and immigrants from remote marine water bodies. The second group includes large number of Baltic Sea inhabitants, which come together with freshwater inflow. The third group is represented by large number of species and in its turn is divided into 2 subgroups: 1) ancient brackishwater arctic relicts (pseudorelicts-immigrants) formed in the glacial time in freshened areas of arctic basin and migrated into Baltic Sea in postglacial time from the North-East and East possibly via fresh waters; 2) brackishwater forms originated from freshwater ones.
At present while studying evolution of all known types of osmoregulation the following groups of osmoconformers and osmoconformers could be formed: A0 – hypothetic ancestral osmoconformer, A1 – stenohaline marine hydrobionts (osmoconformers I), A2 – marine hydrobionts (osmoconformers II), A3 – euryhaline marine hydrobionts (osmoconformers III), B1 – widely euryhaline marine hydrobionts (confohyperosmotics I), B2 – brackish water hydrobionts of marine origin (confohyperosmotics II), C1 – freshwater hydrobionts (hyperosmotics I), C2 – brackish water hydrobionts of freshwater origin (hyperosmotics II or secondary confohyperosmotics), D1 – some Caspian brackish water hydrobionts (amphiosmotics I), D2 – some euryhaline Australian hydrobionts of freshwater origin (amphiosmotics II), D3 – euryhaline hydrobionts of freshwater origin (amphiosmotics III), D4 – widely euryhaline hydrobionts of freshwater origin (amphiosmotics IV), E – euryhaline marine hydrobionts of freshwater origin (hypoosmotics).
Percentage of different types of osmoconformers and osmoregulators in the Baltic Sea is: A1 – 0%, A2 – 0%, A3 – 5%, B1 – 15%, B2 – 24%, C1 – 14%, C2 – 9%, D1 – 9%, D2 – 0%, D3 – 10%, D4 – 0%, E – 14%.
D3 – all over Baltic Sea, excluding strongly freshened areas of estuaries. B1 – all over Baltic Sea including estuaries. B2 – all over Baltic Sea including estuaries. C1 – only in estuaries and freshened gulfs of the Baltic Sea, not available in Kattegat and the Sound. D3 – all over Baltic Sea including strongly freshened estuaries. E – all over Baltic Sea excluding strongly freshened estuaries. Recently was discovered one more invader to the Baltic Sea Evadne anonyx. Type of its osmoregulation is like other Caspian Brackish water hydrobionts (D1). This recent invader could spread all over Baltic Sea, except of strongly freshened areas of estuaries. “Old” invader to the Baltic Sea is Cercopagis pengoi has freshwater origin (C2). In the nearest future one more Cladocera could appear in the Baltic Sea: Podonevadne camptonyx. It has the same type of osmoregulation as E. anonyx.

When you are looking for possible invaders to the Baltic Sea you need to know their osmoregulation capacities. Availability of resting stage is increasing the risk of invasion. Representatives of populations from Sea of Azov have the closest living conditions to those of the Baltic Sea and risk of their invasion is the highest. At present the main source of immigrants to the Baltic Sea from seas and lakes - remnants of Paratethys are: Black Sea, Sea of Azov, Caspian Lake. The average salinity of all this water bodies is very close to those of Baltic Sea: Black Sea – 18 ‰, Sea of Azov – 10 ‰, Caspian Lake – 12 ‰.
As is obvious from afore given data, Baltic Sea is very rich in hydrobionts with various types of osmoregulation. In fact there are no only stenohaline marine hydrobionts of freshwater origin (A1, A2) and also euryhaline Australian hydrobionts of freshwater origin (D2). As a result in the Baltic Sea it is possible to find practically all barrier salinities. Barrier salinities of lower salinity range are expressed in the estuaries of Baltic rivers, and those of the higher one are expressed in Kattegat and the Sound.
