BALTIC SEA BIODIVERSITY CONCEPT
compiled by N.V. Aladin in co-operation with Pldtowv 1.S. and Dianov M.B.
(Zoological Institute of RAS, St. Petersburg)

« Baltic Sea is a young sea and in glacial time & @aold lake. Baltic Sea until now retains many
features of lake.

» Baltic Sea is semi-closed, shallow, brackish whtety having smooth salinity gradient and
unique fauna and flora.

» Biodiversity of Baltic Sea is relatively low whila its own way is unique and needs special
measures for its preservation.

Elevation/
Depth (m) e
[
4000
2000
1000
500

.,
[}

-50

-200
-1000

; i

Norway

Russia

Baltic Praper

Germany

Ukraine

Czech Republlé -
Ostgavact.

&GN 2004 Slovakia—" % ¢ o Rl
Sub-regions of Baltic Sea: 1. Baltic proper, 2.tégat, 3. The Sound, 4. Western Baltic, 5. Bothidawy,
6. Bothnian Sea, 7. Archipelago Sea, 8. Gulf ofdfid, 9. Gulf of Riga.
Main rivers of Baltic Sea basin: Kattegat — 1. GdtaBaltic proper — 1. Gota Kanal, 2. Oder, 3.t\Vig,
4. Nemunas; Bothnian Sea — 1. Dalalven, 2. Angeﬁinan, 3. Kokemaenijoki; Bothnian Bay — 1.
Skelleftealv, 2. Muonioalv, 3. Kemijoki, 4. Livajgks. Oulujoki; Gulf of Finland — 1. Neva, 2. Narva
Gulf of Riga — 1. Daugava.
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River run-off to the Baltic Sea and its various catithments from 1950 to 1998ote: The horizontal
lines represent the mean values for the years 1950-1993. (Source: HELCOM 2002)

Riverine waters are giving considerable contribupoactically to all water areas of the Baltic Sea.

* In the Baltic Sea there are oligohaline and mesobalater areas, and each of them has its own
specific flora and fauna.

* The most freshened areas there are Gulf of FirdawadGulf of Bothnia.
» Central water area of Baltic Sea has pronouncedina¢ise character.
* Only in Kattegat and Sound can polyhaline condgibe found.
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Salinity (%) at surface in the Baltic Sea and ie #one of transition to the North Sea in August
(by P.Hunfer, 1982)
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Following main principles of conception of relativand plurality of salinity barrier zones (Aladin,
19864a,b, 1988) the following salinity zones werggasted for oceanic, Caspian and Aral waters.

Percentage of water areas of different salinityeaan different brackish water seas and lakes Afea
different salinity zones in different brackish waseas and lakes.

Zones Ocean Caspian Aral

Basic brackishwater 7-11 %o 8-13 %o
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a-, B- andy- horohalinicums in the waters classified by s&iifby: Aladin, 1986a,b, 1988; Khlebovich,
1989).

® - Freshwater ecosystems
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- Brackishwater ecosystems Baltic Sea
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Percentage of water areas of different salinityesan different brackishwater seas and lakes.
Zones Aral Sea | Aral Sea| Caspian | Black Seal Sea of | Baltic Sea

Basic brackishwater | 0.23 | 88.65

At present Baltic Sea is the only sea where basickishwater zone is occupying more than halff it
area (> 60%).
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Water bodies of Paleo-Baltic Sea (by Zenkevich 3196th corrections and additions). 1 — maximal
phase of the last glaciation; 2- Danish glacia{ithths B.P.); 3 — Baltic Glacial Lake (14 ths B,B.—
Yoldia Sea (12 ths B.P.); 5 — Ancylus Lake-Seah§/B.P.); 6 — last phase of Ancylus Lake-Sea (5 ths

B.P.); 7 — Littorina Sea (4 ths B.P.); 8 — modehage (since 2 ths B.P.). Indicated only averagrisal
without salinity gradient in the Baltic Se®:— 0-2%o; — 5-8%o;® — 8-26%o0;® — 26-40%o
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Changing of the species number in the Baltic Sbawng salinity gradient.
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Scheme of aquatic fauna pattern change in watéesedth different salinities (by: Remane, 1934;
Khlebovich, 1962; Kinne, 1971; with additions arairections): 1 — freshwater, 2 — brackish-water, 3
marine, 4 — hyperhaline and ultrahaline species.
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Changing of the species number following salinitgdient in the Baltic Sea.



Salinity affects diversity
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Decreasing of marine species biodiversity followitegreasing of the Baltic Sea salinity.

Number of fishes, free-living invertebrates anchpdawvithout micro-Metazoa, Protozoa and Bacteria in

the Baltic Sea.

By A.Alimov's formula From scientific literature by
(n=199.21*89 expert evaluation
Baltic Sea Proper 1370 700
Gulf of Finland 982 1000
Bay of Bothnia 1021 1100
Bothnian Sea 1144 1200
Gulf of Riga 896 900
Kattegat 985 4000




Large contribution for studying salinity influenoa biodiversity have been made 2 scientists:
1. Prof. Otto Kinne and his theory on horohalinicum;
2. Prof. Vladislav Khlebovich and his theory of crélalinity.

» Biodiversity of the Baltic Sea has been studiednstvely since the middle of 19th century.
Studies of Swedish zoologist Loven (1864) coulddesidered pioneering. It is important to also
mention works of Mobius (1873) and Heinke (Mobidgjnke, 1883), and also Brandt (1897) and
Nordquist (1890).

e Since the beginning of 20th century, the numbevarks on the Baltic Sea biodiversity has
increased. There were publications by Ekman (198&grsen (1913, 1914) and Thulin (1922).
Later there were studies by Demel with co-authDengel et al., 1927-1954), by Remane (1933-
1955), by Segerstrale (1932-1958) and by Valikari§ja26-1933), by Kinne (1949-1970) and
others.

Russian and soviet scientists also contributedastudies of Baltic Sea biodiversity. A few ofriie
with years of their major scientific publicatiomsclude:

» Derjugin(1923-1924, 1934-1935)

* Nikolaev(1949-1985)

e Shurin(1957)

» Zenkevich(1963)

* Khlebovich(1974)

o Jarvekilg(1960-1999)
and many others.

Above-mentioned scientists from Baltic Sea stataeldemonstrated that biodiversity of this yours se
was formed in the postglacial time and is highlieh@geneous by its composition. It consists ofahre
main components:

1. marine

2. freshwater

3. brackishwatergensu stricta).

The first group is the main part of Baltic Sea &idt includes relicts if previous geological timesd
immigrants from remote marine water bodies.
The second group includes large number of Balte iSkabitants, which come together with freshwater
inflow.
The third group is represented by large numbepeties and is divided into 2 subgroups:
1. Ancient brackishwater arctic relicts (pseudoreliatgnigrants) formed in the glacial time in
freshened areas of arctic basin that migratedtir@daltic Sea in postglacial time from the North-
East and East possibly via fresh waters.
2. Brackishwater forms originated from freshwater ones
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Aquatic organisms
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Classification of osmoconformers and osmoregulators

General table of osmoconformers and osmoregulators.
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Evolution of all known types of osmoregulation (Byadin, 1996):

A0 — Hypothetic ancestral osmoconformer;

Al — Stenohaline marine hydrobionts (osmoconfornjers30-36%o;

A2 — Marine hydrobionts (osmoconformers Il) — 20640

A3 — Euryhaline marine hydrobionts (osmoconformbjs- 8-40%o;

B1 — Widely euryhaline marine hydrobionts (confoéggsmotics I) — 3-50%;

B2 — Brackish water hydrobionts of marine originr{ftohyperosmotics II) — 0-30%o;

C1 - Freshwater hydrobionts (hyperosmotics |) -%@-8

C2 — Brackish water hydrobionts of freshwater arigiiyperosmotics Il or secondary confohyperosmptas-
20%o;

D1 — Some Caspian Brackish water hydrobionts (aogphotics |) — 0-20%o;

D2 — Some euryhaline Australian hydrobionts offikester origin (amphiosmotics 1) — 0-50%o;
D3 — Euryhaline hydrobionts of freshwater origimfhiosmotics I1I) — 0-50%o;

D4 — Widely euryhaline hydrobionts of freshwategior (amphiosmotics 1V) — 0-300%o;

E — Euryhaline marine hydrobionts of freshwategiorihypoosmotics) — 8-50%o.
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O Al - Stenohaline marine hydrobionts (osmoconformers 1)
@ A2 — Marine hydrobionts (osmoconformers Il)
m A3 - Euryhaline marine hydrobionts (osmoconformers IIl)

0 B1 - Widely euryhaline marine hydrobionts
(confohyperosmotics 1)

0 B2 — Brackish water hydrobionts of marine origin
(confohyperosmotics II)

@ C2 — Brackish water hydrobionts of freshwater origin
(hyperosmotics Il or secondary confohyperosmotics)

m D3 — Euryhaline hydrobionts of freshwater origin
(amphiosmotics IIl)

m E — Euryhaline marine hydrobionts of freshwater origin
(hy i

Percentage of different types of osmoconformersaamaoregulators in the World Ocean and fully saline
seas as Barents Sea, Sea of Japan, etc.

OAl- marine
)
B A2 — Marine hydrobionts (osmoconformers Il
B 15%
BA3- marine
1y

O B1 - Widely euryhaline marine hydrobionts
(confohyperosmotics I)

0O B2 — Brackish water hydrobionts of marine origin
(confohyperosmotics Iy

mCl- )

B C2 - Brackish water hydrobionts of freshwater origin
lor ndar i

012% B D1 - Some Caspian Brackish water hydrobionts
(amphiosmotics I)

B D3 - Euryhaline hydrobionts of freshwater origin
(amphiosmotics Il))

B D4 — Widely euryhaline hydrobionts of freshwater origin
(amphiosmotics V)

B E - Euryl marine i of origin
(hypoosmotics)

Percentage of different types of osmoconformersammaoregulators in brackish water seas as Black Sea
Sea of Azov, etc.

mCl- )

B C2 - Brackish water hydrobionts of freshwater origin
Ilor secondary
B D1 - Some Caspian Brackish water hydrobionts
(amphiosmotics I)

m98%

Percentage of different types of osmoconformersammaoregulators in freshwater lakes as Ladoga,
Onega, etc.
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Percentage of different types of osmoconformersaamaioregulators in the Baltic Sea.
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B D1 - Some Caspian Brackish water hydrobionts
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B D2 - Some euryhaline Australian hydrobionts of
freshwater origin (amphiosmotics Iy

B D3 - Euryhaline hydrobionts of freshwater origin
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B D4 — Widely euryhaline hydrobionts of freshwater origin
(amphiosmotics V)

B E — Euryhaline marine hydrobionts of freshwater origin
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Percentage of different types of osmoconformersaamaoregulators in the Kattegat

and the Sound.
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@ C2 - Brackish water hydrobionts of freshwater origin
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B D1 - Some Caspian Brackish water hydrobionts
(amphiosmotics I)

B D3 - Euryhaline hydrobionts of freshwater origin
(amphiosmotics Ill)
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origin

Percentage of different types of osmoconformersaamiloregulators in the Bothnian Bay and Bothnian

Sea.
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Percentage of different types of osmoconformersaamaoregulators in Neva Bay.

8%

310%

m15%

B 5%

B A3 - Euryhaline marine hydrobionts (osmoconformers
iy

0O B1 — Widely euryhaline marine hydrobionts
(confohyperosmotics I)

0 B2 - Brackish water hydrobionts of marine origin
(confohyperosmotics Il

mCl- )

B C2 - Brackish water hydrobionts of freshwater origin
ics Il or i

B D1 - Some Caspian Brackish water hydrobionts
(amphiosmotics I)

B D3 - Euryhaline hydrobionts of freshwater origin
(amphiosmotics Ill)

mE- line marine i of origin
(hypoosmotics)

nland.

Percentage of different types of osmoconformersammaoregulators in the Gulf of Riga.
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Baltic Sea Alien Species

Species Ecofunctional Origin Species  Vector of First Distribution in the Salinity in Salinity in the Salinity Type of
group status  introduction  observed Baltic Sea native habitats Baltic Sea tolerant  osmoregu
range, %o lation
Xiphosura
Limulus benthic North - shipping 1968 Kattegat and Belt - - Al
polyphemus omnivores America Sea
Crustacea
Acartia tonsa zooplankton Indo-Pacific, + shipping 1925 Gulf of Bothnia, b-Mesohaline to b-Oligohaline to 5-30 Bl
Dana, 1849 suspension North Gulf of Finland, Polymixohaline Polymixohaline
feeders America Gulf of Riga,
Kattegat and Belt
Sea, Odra Lagoon
Ameiradivagans  zooplankton North + shipping 1974 **  Kattegat and Belt - - ?
Nicholls, 1939 suspension America Sea
feeders
Balanus benthic North + shipping 1844 Baltic Proper, b-Oligohaline to b-Oligohalineto  0.5-40 Bl
improvisus suspension America Curonian Lagoon, Euhaline Polymixohaline
(Darwin 1854) feeders Gulf of Bothnia,
Gulf of Finland,
Gulf of Riga,
Kattegat and Belt
Sea, Odra Lagoon,
Vistula Lagoon
Callinectes benthic North - shipping 1951 Kattegat and Belt  b-Oligohaline to a-Mesohaline 0.5-40 B1
sapidus Rathbun, predators America Sea Euhaline
1896
Cercopagis zooplankton Ponto- + shipping 1992 Baltic Proper, Limnetic to a- b-Oligohaline to 0-18 B2
pengoi predators Caspian Curonian Lagoon, Mesohaline b-Mesohaline
(Ostroumov, Gulf of Bothnia,
1891) Gulf of Finland,
Gulf of, Kattegat
and Belt Sea,
Vistula Lagoon
Chaetogammarus  nekto-benthic  Ponto- + stocking 1964 Curonian Lagoon, Limnetic to a- Limnetic to a- 0-18 B2
ischnus (Stebbing, invertebrates Caspian Gulf of Finland, Mesohaline Oligohaline
1906) Odra Lagoon,
Vistula Lagoon
Chaetogammarus  nekto-benthic  Ponto- + stocking 1964 Curonian Lagoon  Limnetic to b- Limnetic to b- 0-10 B2
war pachowskyi invertebrates  Caspian Mesohaline Mesohaline

(G.O. Sars, 1894)
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Species Ecofunctional Origin Species  Vector of First Distribution in the Salinity in Salinity in the Salinity Type of
group status  introduction  observed Baltic Sea native habitats Baltic Sea tolerant  osmoregu
range, %o lation

Chelicorophium benthic deposil Ponto- + shipping 1920 **  Curonian Lagoon, b-Mesohaline to Limnetic to b- 5-18 B2
curvispinum (G. feeders Caspian Kattegat and Belt a-Mesohaline Mesohaline
O. Sars, 1895) Sea, Odra Lagoon,

Vistula Lagoon
Cornigerius zooplankton Ponto- ? shipping 2003 Gulf of Finland - a-Oligohaline D1
maeoticus predators Caspian
maeoticus (Pengo,
1879)
Dikerogammarus  nekto-benthic  Ponto- + stocking 1997  Vistula Lagoon - Limnetic to b- B2
haemobaphes invertebrates  Caspian Oligohaline
(Eichwald, 1841)
Dikerogammarus  nekto-benthic  Ponto- + stocking 1999 Odra Lagoon - Limnetic to b- B2
villosus Sovinskij  invertebrates  Caspian Oligohaline
Eriocheir sinensis  benthic China Seas + shipping 1926 Baltic Proper, Limnetic to Limnetic to 0-30 B2
(Milne Edwards, = omnivores Curonian Lagoon, Polymixohaline Polymixohaline
1853) Gulf of Bothnia,

Gulf of Finland,

Gulf of Riga,

Kattegat and Belt

Sea, Odra Lagoon,

Vistula Lagoon
Evadne anonyx zooplankton Ponto- + shipping 2000 Gulf of Finland a-Mesohaline b-Oligohaline 10-18 D1
Sars, 1887 predators Caspian
Gammarus nekto-benthic  North + shipping 1975 Curonian Lagoon, Limnetic to Limnetic to 0-30 B2
tigrinus Sexton, invertebrates  America Darss-Zingst Polymixohaline Polymixohaline
1939 Boddens, Gulf of

Finland, Gulf of

Riga, Kattegat and

Belt Sea, Odra

Lagoon, Vistula

Lagoon
Gmelinoides nekto-benthic  Asia, Siberia + stocking 1972 Gulf of Finland Limnetic Limnetic to b- 0-0.5 B2
fasciatus invertebrates  (inland Oligohaline
(Stebbing, 1899) waters)
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Species Ecofunctional Origin Species  Vector of First Distribution in the Salinity in Salinity in the Salinity Type of
group status  introduction  observed Baltic Sea native habitats Baltic Sea tolerant  osmoregu
range, %o lation
Jaera sarsi benthic Ponto- ? unknown 2004 Gulf of Finland - -
Valkanov, 1936  omnivores Caspian
Obessogammarus  nekto-benthic  Ponto- + stocking 1962 Curonian Lagoon, Limnetic to a- Limnetic to a- 0-18 B2
crassus (G.O. invertebrates  Caspian Vistula Lagoon Mesohaline Oligohaline
Sars, 1894)
Orchestia nekto-benthic  Ponto- + shipping 1970 **  Baltic Proper, Odra - -
cavimana Heller, invertebrates Caspian Lagoon
1865
Orconectes benthic North + stocking 1890 Curonian Lagoon, - Limnetic to b-
limosus omnivores America Odra Lagoon Mesohaline
(Rafinesque,
1817)
Orconectesvirilis  benthic North + stocking 1960 Kattegat and Belt - -
(Hagen, 1870) omnivores America Sea
Pacifastacus benthic North + stocking 1960 **  Gulf of Bothnia - a-Oligohaline C1
leniusculus (Dana, omnivores America
1852)
Palaemon elegans  benthic - ? shipping 1920 **  Baltic Proper, Gulf - b-Oligohaline to Bl
Rathke, 1837 omnivores of Finland, Kattegat a-Oligohaline
and Belt Sea,
Vistula Lagoon
Palaemon - West Europe ? ? 1999 Baltic Proper - - Bl
longirostris Milne (Atlantic
Edwards, 1837 coast)
Paramysis nekto-benthic Ponto- + stocking 1962 Curonian Lagoon, Limnetic to a- Limnetic to b- 0-18 B2
lacustris invertebrates  Caspian Gulf of Finland Mesohaline Mesohaline
(Czerniavskyi,
1882)
Pontogammarus nekto-benthic Ponto- + stocking 1962 Curonian Lagoon, Limnetic to a- Limnetic to a- 0-18 B2
robustoides (G. O. invertebrates Caspian Gulf of Finland, Mesohaline Oligohaline
Sars, 1894) Odra Lagoon,

Vistula Lagoon
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Species Ecofunctional Origin Species  Vector of First Distribution in the Salinity in Salinity in the Salinity Type of
group status  introduction  observed Baltic Sea native habitats Baltic Sea tolerant  osmoregu
range, %o lation




Species

Monogenoidea
Pseudodactylogyr
us anguillae Yin.
et Sproston, 1948
Pseudodactylogyr
us bini (Kikuchi,
1929)
Nematoda
Anguillicola
crassus
Kuwahara, Niimi
et Itagaki, 1974

Oligochaeta

Ecofunctional
group

invertebrate
parasites

invertebrate

parasites

invertebrate
parasites

Origin

Pacific

Pacific

Indo-Pacific

Species
status

Vector of
introduction

associated

associated

associated

First
observed

1980 **

1980 **

1980

Distribution in the
Baltic Sea

Salinity in
native habitats

Kattegat and Belt -

Sea, Vistula
Lagoon

Baltic Proper,
Curonian Lagoon,
Kattegat and Belt
Sea, Odra Lagoon,
Vistula Lagoon

Limnetic to
Polymixohaline

Salinity in the
Baltic Sea

Limnetic to a-
Oligohaline

Limnetic to b-
Mesohaline

Salinity
tolerant
range, %o

0-30

Type of
osmoregu
lation
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Species Ecofunctional Origin Species  Vector of First Distribution in the Salinity in Salinity in the Salinity Type of
group status  introduction  observed Baltic Sea native habitats Baltic Sea tolerant  osmoregu
range, %o lation

Polychaeta

Tunicata

Pisces




Species Ecofunctional Origin Species  Vector of First Distribution in the Salinity in Salinity in the Salinity Type of
group status  introduction  observed Baltic Sea native habitats Baltic Sea tolerant  osmoregu
range, %o lation




Species Ecofunctional Origin Species  Vector of First Distribution in the Salinity in Salinity in the Salinity Type of
group status  introduction  observed Baltic Sea native habitats Baltic Sea tolerant  osmoregu
range, %o lation




Species Ecofunctional Origin Species  Vector of First Distribution in the
group status  introduction  observed Baltic Sea

The mark ** next to the year means, that only ded@@dmetimes even century) is known.

Salinity in
native habitats

Salinity in the
Baltic Sea

Salinity
tolerant
range, %o

Type of
osmoregu
lation
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0O Stenohaline marine hydrobionts
(osmoconformers )

@ Marine hydrobionts (osmoconformers Il)

B Euryhaline marine hydrobionts (osmoconformers;|
)

O Widely euryhaline marine hydrobionts
(confohyperosmotics I)

O Brackish water hydrobionts of marine origin
(confohyperosmotics Il)

B Freshwater hydrobionts (hyperosmotics I)

@ Brackish water hydrobionts of freshwater origin
(hyperosmotics Il or secondary
confohyperosmotics)

@ Some Caspian Brackish water hydrobionts
(amphiosmotics [)

B Euryhaline hydrobionts of freshwater origin
(amphiosmotics Ill)

O Type of osmoregulation is unknown

Aquatic alien animal species with the differentagmf osmoconformity and osmoregulation in theiBalt
Sea.

Baltic Sea Caspian Sea

os% 0% 3w

0% o012%

Aral Sea Great American Lakes

o5%  m3%

m14%

o011%

1%
m29%

B14%

Aquatic alien animal species with the differentagmf osmoconformity and osmoregulation in différen
aquatic environments.
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‘ Euryhaline marine hydrobionts

2.24
1.67
1.10
0.56

(osmoconformers Ill)

A3

excluding strongly
freshened areas of
estuaries

10 30

All over the Baltic Sea,

Widely euryhaline marine hydrobionts
O (confohyperosmotics 1)

Bl

2.24 -
1.67 -
1.10
0.56

All over the Baltic Sea
including estuaries

I I
10 30

Brackish water hydrobionts of marine origin
(confohyperosmotics II)

2.24
1.67

1.10

0.56 -

B2

All over the Baltic Sea
including estuaries

10 30

Freshwater hydrobionts
. (hyperosmotics I)

2.24 - Cl

1.67
1 . 10 Only in estuaries and freshened
gulfs of the Baltic Sea, not

available in Kattegat and the
0.56 < =
.

[ I
10 30

Euryhaline hydrobionts of freshwater origin

2.24

1.67
1.10

0.56

(amphiosmotics Ill)

D3

All over the Baltic Sea including
strongly freshened estuaries

10 30

Euryhaline marine hydrobionts of freshwater origin

‘ (hypoosmotics)

204 E
1.67F

1.10~
0.56 -

All over the Baltic Sea excluding
strongly freshened estuaries

29



Recent invader to the Baltic SE@adne anonyx. Parthenogenetic female with developing embryos on
initial stages in the closed brood pouch.

Some Caspian Brackish water hydrobionts
(amphiosmotics I)

1 . 10 This recent invader could spread all
over the Baltic Sea, except of
strongly freshened areas of
O 56 | estuaries
| | | |

10 30

Recent invader to the Baltic SE@adne anonyx. Parthenogenetic female with developing embryos on
final stages in the closed brood pouch.
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“Old” invader to the Baltic Se&ercopagis pengoi (Photo by Dr. Flinkman).

Brackish water hydrobionts of freshwater origin
O (hyperosmotics Il or secondary
confohyperosmotics)

2.24
1.67
1 - 10 This old invader already spread over
nearly all the Baltic Sea including
| estuaries, but excluding saline areas
O . 56 such as the Sound and Kattegat
I | | |

10 30

In the nearest future one more Cladocera couldappehe Baltic Sea?odonevadne camptonyx. It has
the same type of osmoregulationEagdne anonyx.

* When you are looking for possible invaders to tla¢tiB Sea one needs to know their
osmoregulation capacities.

» Avalilability of resting stage is increasing thekrdd invasion.

» Representatives of populations from the Sea of Amoxe the most similar living conditions to
those of the Baltic Sea and risk of their invagsthe highest.
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In the Baltic Sea the following hydrobionts are esgread:

A3 @ — euryhaline marine hydrobionts (osmoconformeis-I|

B1 - widely euryhaline marine hydrobionts (confohygsenotics-I);

B2 - brackish water hydrobionts of marine origin (@iryperosmotics-Il);

C1 e — freshwater hydrobionts from estuaries of Baltrers (hyperosmotics-I);

C2 @ — brackish water hydrobionts of freshwater oridigperosmotics-1l or secondary
confohyperosmotics);

D1 @ — some Caspian brackish water hydrobionts (amptotiss-1) invaded Baltic Sea;
D3 @ — euryhaline hydrobionts of freshwater origin (dmggmotics-I111);

D4 ® — widely euryhaline hydrobionts of freshwater arigamphiosmotics-1V);

E ® — euryhaline marine hydrobionts of freshwater iar{¢nypoosmotics).

* At present the main source of immigrants to thaiB&ea from seas and lakes - remnants of
Paratethys are: Black Sea, Sea of Azov, Caspiaa.Lak

* The average salinity of all this water bodies is/n@ose to those of Baltic Sea: Black Sea — 18
%0, Sea of Azov — 10 %o, Caspian Lake — 12 %o.
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Zones of barrier salinities and tolerance rangdsydfobionts from marine and continental waters:
horizontal axis — salinity, %o; over horizontal agi® given salinity tolerance ranges of hydrobidram
marine waters; below horizontal axis — for thoserfrcontinental waters. Osmoconformelrs: 1,2 — I, 3
— 1ll; confohyperosmoticsd — I, 5 — 1l; 6 — hyperosmaotics [f —hyperosmotics Il or secondary
confohyperosmotics; amphiosmoti&= I, 9 - II, 10— Ill, 11— IV; 12 — hypoosmotics; Barrier salinities
of marine waterst M — first,5 —8%o, Il M — second, 16—20%bll M — third, 26—30%0|V M — fourth, 36—
40%0,V M — fifth, 50-55%o; barrier salinities of continentalaters 1 ¢ — first, 5-20%o}1 ¢ — second, 50—
60%o, I11 ¢ — third, 100—-300%. and mor&;— marine brackish water8} — before “critical salinity” 5—
8%o, A** — after “critical salinity” 5-8%oB — typical marine water€; — marine hyperhaline watens,—
fresh watersk — continental brackish watets*— in the “critical salinity” zone 5-20%&**— after the
“critical salinity” zone,F — continental hyperhaline waters.
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Photo by K.M. Bayha

Mnemiopsis leidyi.

The native habitat of the ctenophd®i@emiopsisleidyi is in temperate to subtropical estuaries along the
Atlantic coast of North and South America, whers fiound in an extremely wide range of

environmental conditions. Winter low and summemhhigmperatures ¢i°C and32°C respectively, and
salinities of <2 to 39 gl/l.
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Records of Mnemiopsis in the Northern Europe in@@®bm: Hansson, 2006).

Record coordinates

Species abundance

Location Record date (ind./plankton haul) Collector (data source)
Latitude, °N  Longitude, °E P

Skagerrak 58°52.10" 11°06.20' late August 2006  Utands” LGSR Ui U U
waters” (pers. comm.)

Skagerrak 58°52.10' 11°06.20' rzn(;(c:I)GSeptember ?4 (in plankton haul) Own observation

o . o ., 08.10.2006 and 8-10 (in plankton haul) . .
Skagerrak 58°52.10 11°06.20 14.10.2006 and “thousands” Own observation and Video by L.-O. Loo
Skagerrak 58°52.10 11°06.20' 23.11.2006 >20 @nkgbn haul)  Own observation
. . . o October and 29-92 individuals per .

Kiel Bay, SW Baltic 54°40 10°30 November 2006  cubic meter Javidpour et al. 2006

coasts of the beginning of ” "

Netherlands September large numbers Faasse and Bayha 2006

Oslofjord no data no data late autumn 2006  unknown T. Falkenhaug and A. Jelmert, pers. comm.

near Bergen no data no data late autumn 2006  unknow T. Falkenhaug and A. Jelmert, pers. comm.
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Underwater photo of Binemiopsisleidyi bloom near Bommenede in the Grevelingen (26.0&200

Photo of A. Rijsdijk.
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Mnemopss could survive in Baltic Sea waters with hlgh thahpollutlon
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Distribution ofMnemiopsisleidyi in Europe. Some scientists including us beliewat Mnemiopsis could
invade Baltic Sea from via Baltic Straits.

What we have to do now?
* To control ballast waters of coming ships.
* To decrease thermal pollution of the Baltic Sea.
* To monitor biodiversity of thermal polluted and bar zones.
* To study all parameters natural history and lifeleypfMnemiopsis.
e To monitor invasion.
* To compare chronology of previous invasions withstihto the Baltic Sea.
* To find mechanical, chemical or biochemical, orrebelogical ways to stop or at least decrease
invasion.
» To find the most “fragile” part odfinemiopsis life cycle and use it for attack.
* And many other things.
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1. Risk of Mnemiopsisinvasion is very high due to intensive trafficween Baltic Sea and water
areas that are rich witlinemiopsis.

2. Risk of Mnemiopsisinvasion is going to be higher due to global wangnprocess and process of
Baltic Sea possible salinization.

3. Mnemiopsis could survive at low temperatures up to 4°C andwtsalinities up to 3 g/l. In winter

time Mnemiopsis could survive in warm waters near power plantsciwiielease water to Baltic

Sea.

Negative experience dfinemiopsis invasion to Black, Azov and Caspian Seas shoulstinied.

Baltic Sea littoral states should discuss in adegmassible measures ihemiopsis abundance

control (including introduction dBeroe). It could happen that in the case of Baltic Belae

couldn’t help because in many water areas of #assalinity and temperature are too low for

Beroe naturalization.

ok
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