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Abstract 
 

A total of 56 species of malacostracan Crustacea have been recorded along the Polish coast 
of the Baltic. This includes 12 species of Isopoda, one each of Tanaidacea and Cumacea, six of 
Mysidacea, 28 of Amphipoda, and eight of Decapoda. While the majority of these species are 
native ones, 11 alien species account for nearly 20% of the total malacostracan fauna. These 
species are Hemimysis anomala (a mysid), Chelicorophium curvispinum, Chaetogammarus 
ischnus, Gammarus tigrinus, Dikerogammarus haemobaphes, D. villosus, Pontogammarus 
robustoides, Obesogammarus crassus (amphipods), as well as Orconectes limosus, 
Rhithropanopeus harrisii and Eriocheir sinensis (decapods). Seven species – one mysid and six 
amphipods – are of Ponto-Caspian origin, and three species come from American waters (one 
amphipod and two decapod species). One of the decapods, the Chinese mitten crab, is of Asian 
origin. This paper presents the history of the discovery of particular taxa in Polish Baltic offshore 
waters and emphasizes the fact that the main wave of the invasion of alien malacostracan species 
began within the past few decades. The faunistic changes that have occurred in the gammarid 
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assemblage structure in recent decades along the Polish Baltic coast, especially in its lagoons, are 
also presented. 
 
INTRODUCTION 
 

Malacostracan crustaceans play an important role in the littoral and 
sublittoral zones of marine and brackish waters. At the same time, as 
comparatively large invertebrates, they were positively identified rather early 
which means that monitoring their occurrence and changes in distribution was 
and is relatively reliable. 

Malacostracans are also richly represented in the ecological group of 
genuine brackish water species (Remane 1958). In the oligo- and mesohaline 
waters of the Baltic proper, they constitute a significant proportion of the 
macroinvertebrate fauna. The share of non-indigenous species in this animal 
group has rapidly increased in the last decade (Leppäkoski and Olenin 2000a, 
Leppäkoski et al. 2002a,b). This recent increase of xenodiversity clearly 
threatens the native biogeographical peculiarity of the originally boreal Baltic 
Sea (Olenin and Leppäkoski 1999, Leppäkoski and Olenin. 2000b). Therefore, 
it is necessary to monitor the fauna of Baltic waters, and this must be based on 
sound taxonomic knowledge of this group. 

 

 
Fig. 1. Southern Baltic – division according to Jażdżewski and Konopacka 
(1995) R – Rega, Pa – Pasłęka, W – Wieprza, S – Słupia, L – Łupawa, Pi – 
Piaśnica. 
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The aim of the present study was to inventory the malacostracan fauna 
along the Polish Baltic coast paying special attention to recent faunal changes. 

In order to use the fundamental Polish source, Catalogus faunae Poloniae, 
edited by the Museum and Institute of Zoology, Polish Academy of Sciences, 
the southern Baltic Sea was divided into 13 regions. Six of them are offshore 
regions (Fig. 1) limited to the north by the 40 m isobath. From west to east these 
regions are the Szczecin Lagoon, the Pomeranian Gulf, Pomeranian offshore 
waters, the Bay of Puck (Puck Lagoon), the Gulf of Gdańsk coastal waters, and 
the Vistula Lagoon. State borders divide the Szczecin and Vistula lagoons into 
the Polish and German and Russian parts, respectively. The estuaries of 
numerous small and medium-sized rivers are located along the 300-km long 
Pomeranian coastline; the larger six of these are illustrated in Fig. 1. These 
estuaries often contain small fisheries harbors and are rich in artificial 
secondary hard bottoms that offer suitable conditions for algal growth and 
sheltered habitats where malacostracan crustaceans can usually be collected in 
number. The monitoring stations for this study were often located in such 
places. Salinity is the primary feature that determines hydrobiont distribution, 
and the salinity ranges in particular regions are presented in Table 1. 
 

Table 1 
 
Salinity of the Polish Baltic waters. 

Region Salinity (PSU) 
Pomeranian Gulf  7-9 
Szczecin Lagoon  0.5-1.5 
Pomeranian offshore waters 7-8 
Bay of Puck  6-7 
Gulf of Gdańsk coastal waters 6-7 
Vistula Lagoon (Polish part) 1-5 
Estuaries 2-5 

 
MATERIAL AND METHODS 
 

This paper is based on a detailed survey of ample and reliable faunistic 
literature (see Jażdżewski and Konopacka, 1995) and on the authors’ own 
materials collected along the Polish Baltic Sea coast in the 1960s and in 2000-
2005. Additional material from the Szczecin Lagoon, collected in the 2000-
2004 period, was kindly provided by Prof. Norbert  Wolnomiejski (Sea 
Fisheries Institute, Świnoujście). The most recent monitoring provided 
researchers with very rich material; however, it is limited to the shallowest parts 
of the Baltic littoral and mainly to the phytal zone and secondary hard  bottoms.  
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Table 2 
 
Malacostracan Crustacea in offshore Polish Baltic waters – first discovery and 
species characteristics. 

Author (date) Species First record 
in Poland Distribution Salinity 

preferences 

Zaddach (1844) 

Calliopius laeviusculus (Krøyer, 1838) 
Leptocheirus pilosus Zaddach, 1844 
Melita palmata (Montagu, 1804) 
Mysis relicta Loven, 1862 
Jaera albifrons Leach, 1814, sensu lato 
Idotea balthica (Pallas, 1772) 
Talitrus saltator (Montagu, 1808) 

GOW 
GOW 
GOW 
GOW 
GOW 
GOW 
GOW 

SB 
MB 
MB 
SB 
BR 
MB 
MB 

M 
B 
M 
B 
M 
M 
T 

Möbius (1873) 

Corophium volutator (Pallas, 1766) 
Neomysis integer (Leach, 1814) 
Praunus flexuosus (O.F.Müller, 1776) 
Crangon crangon (L., 1758) 
Saduria entomon (L., 1758) 
Pontoporeia femorata Krøyer, 1842 
Diastylis rathkii (Krøyer, 1841) 

GOW 
POW 
GOW 
GOW 
BOP 
GOW 
POW 

BR 
BR 
BR 
MB 
AB 
AB 
SB 

M 
B 
M 
M 
B 
M 
M 

Zaddach (1879) Bathyporeia pilosa Lindstroem, 1855 
Palaemon adspersus Rathke, 1837 

GOW 
GOW 

BR 
MB 

M 
M 

Seligo (1899) 
Sphaeroma rugicauda Leach, 1814 
Heterotanais oerstedi (Krøyer, 1842) 
Talorchestia deshayesii (Audouin, 1826) 

GOW, POW 
GOW, POW 
POW 

LB 
MB 
MB 

B 
B 
T 

Enderlein (1908) Cyathura carinata (Krøyer, 1848) BOP MB B 
Vanhöffen (1911) Apocorophium lacustre (Vanhöffen, 1911) VL BR B 
Sexton (1913) 
Sexton (1913) 

Gammarus locusta (L., 1758) 
Gammarus zaddachi Sexton, 1912 

GOW 
GOW 

BR 
BR 

M 
B 

Dahl (1916) Idotea chelipes (Pallas, 1766) BOP, VL MB B 
Demel (1925) Eurydice pulchra Leach, 1815 POW LB M 
Herold (1925a) 
Herold (1925b) 

Asellus aquaticus (L., 1758) 
Orchestia cavimana Heller, 1865 

SL 
SL 

BR 
MB 

F 
T 

Schellenberg (1925) Chelicorophium curvispinum (G.O. Sars, 1895) SL PC F 
Demel (1926) Mysis mixta Liljeborg, 1852 GOW AB M 
Hagmeier (1926) Monoporeia affinis (Lindström, 1855) GOW SB B 
Demel (1928) Carcinus maenas (L., 1758) GOW BR M 
Haeckel (1930) Eriocheir sinensis Milne Edwards, 1854 SL EA B 
Neuhaus (1933) Gammarus duebeni Liljeborg, 1852 SL SB B 
Schellenberg (1942) Chaetogammarus ischnus (Stebbing, 1899) GOW PC F 
Birshtein (1952) Rhithropanopeus harrisii Gould, 1841 VL NA B 
Mańkowski (1955) Praunus inermis (Rathke, 1843) POW SB M 

Micherdziński (1959) Gammarus oceanicus Segestråle, 1947 
Gammarus salinus Spooner, 1947 

GOW 
GOW 

AB 
BR 

M 
B 

Ławiński & Szudarski (1960) Palaemonetes varians (Leach, 1814) GOW MB B 

Żmudziński (1962) Ampithoe rubricata (Montagu, 1808) 
Crassicorophium crassicorne (Bruzelius, 1859) 

GOW 
GOW 

SB 
SB 

M 
M 

Jażdżewski (1963) Sphaeroma hookeri Leach, 1814 BOP MB B 
Sywula (1964) Idotea granulosa Rathke, 1843 POW MB M 

Gruner (1965) Jaera albifrons syei Bocquet, 1950 
Jaera ischiosetosa Forsman, 1949 

POW 
GOW 

BR 
BR 

B 
M 

Jażdżewski (1966) Jaera praehirsuta Forsman, 1949 BOP BR M 
Demel (1967) Orconectes limosus (Rafinesque, 1817) GOW NA F 
Jażdżewski (1967) Corophium multisetosum Stock, 1952 GOW BR B 
Jażdżewski (1970) Gammarus inaequicauda Stock, 1966 BOP BR M 
Jażdżewski (1975) Chaetogammarus stoerensis (Reid, 1938) POW BR M 
Gruszka (1995) Gammarus tigrinus Sexton, 1939 SL NA B 
Gruszka (1999) Pontogammarus robustoides (G.O. Sars, 1894) SL PC B 
Jażdżewski & Konopacka (2000) Dikerogammarus haemobaphes (Eichwald, 1841) VL PC F 
Konopacka & Jażdżewski (2002) Obesogammarus crassus (G.O. Sars, 1894) VL PC B 
Gruszka et al. (2003) Hemimysis anomala G.O. Sars, 1907 SL PC B 
Janas, Zarzycki, Kozik (2004) Palaemon elegans Rathke, 1837 GOW MB M 
Konopacka (2004 unpublished) Dikerogammarus villosus (Sovinskij, 1894) SL PC F 

Region: BOP – Bay of Puck, GOW – Gdańsk offshore waters, POW – Pomeranian offshore waters, SL – Szczecin Lagoon, 
VL – Vistula Lagoon 

Distribution: AB – Arctic-Boreal, SB – Subarctic-Boreal, BR – Boreal, LB – Lusitanian-Boreal, MB – Mediterranean-
Boreal, PC – Ponto-Caspian, NA – North-American, EA – East-Asiatic 

Salinity preferences: M – marine euryhaline, B – brackishwater, F – freshwater euryhaline 
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These habitats are especially suitable for the many amphipod, isopod, and 
decapod taxa that comprise the bulk of the Baltic malacostracan fauna. Samples 
from the 2004 survey were collected using a hand net or dredge and, to ensure 
that samples were rich in specimens and comparable, every one was the result 
of a 45-minute sampling effort by two people. The material from net hauls was 
picked out on the spot by another two people and fixed in 96% ethanol. The rest 
of the sample was preserved in a 4% formalin solution and was sorted later in 
the laboratory. The samples usually consisted of hundreds of specimens, which 
permitted estimating the proportions among the various taxa, especially in the 
case of gammaridean amphipods, the group that dominated the vagile 
macrozoobenthos in the littoral zone. 
 
RESULTS AND DISCUSSION 
 
History of faunistic surveys 

The biota of the Baltic Sea have been studied for a relatively long time; 
basic knowledge of southern Baltic fauna dates to the second half of the 
nineteenth and the early twentieth centuries. It is significant to remember that, 
at the time, the northern part of Poland was under German administration. Thus, 
the first fundamental data come from papers by the German scientists Zaddach, 
Möbius, and Seligo. Original records of various malacostracan crustaceans in 
Polish Baltic waters are scattered and were published mostly in Latin, German, 
and Polish. The respective volume of Catalogus faunae Poloniae concerning 
this animal group was published in Polish (Jażdżewski and Konopacka 1995) 
with a short summary in English (Jażdżewski and Konopacka 1993). This 
volume is a compilation of the literature up to 1992. Therefore, the authors 
decided to present in this paper a brief survey of the very first records of various 
species in Polish Baltic waters (Table 2) accompanied by their zoogeographical 
and ecological characteristics. 

 

 
Fig. 2. Proportion of various zoogeographical elements in the malacostracan 
fauna of the Polish Baltic coast. 
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Biogeographical and ecological remarks 
A total of 56 malacostracan crustaceans have been recorded in the six 

Polish offshore regions mentioned above, among them one tanaid, one 
cumacean, six mysid, eight decapod, 28 amphipod, and 12 isopod species. 

The Baltic fauna of Crustacea Malacostraca is dominated by boreal and 
Arctic (Subarctic)-boreal elements (Fig. 2). Nearly 30% of the malacostracans 
have Mediterranean-boreal or Lusitanian-boreal distribution and often the limits 
of their thermic preferences lie just within Polish offshore waters (Sphaeroma 
spp., Cyathura carinata, Eurydice pulchra, and Palaemonetes varians). The 
authors maintain that all taxa occurring in both the Baltic and North seas should 
be recognized as native species regardless of when they were first noted Baltic. 
Many species occur at the limits of their natural distributions, which is related 
to their thermic and/or salinity tolerance ranges. For instance, this is the case 
with Carcinus maenas, Palaemon elegans, Gammarus inaequicauda, and 
Chaetogammarus stoerensis, species whose eastern range limits in the Baltic 
are presently usually situated in Polish coastal waters. However, the distribution 
range of some Atlantic species can broaden very rapidly and take on the 
characteristics of an invasion; this is the case with P. elegans, which has already 
been noted in the Gulf of Finland (Kekkonen 2003, Lavikainen and Laine 2004) 

Nearly 20%, or 11 of the 56 malacostracan crustaceans ever recorded along 
the Polish Baltic coast, are aliens. Of them, there are seven amphipods, three 
decapods, and one mysid. They mainly originate from the Ponto-Caspian basin 
(Chaetogammarus ischnus, Pontogammarus robustoides, Dikerogammarus 
haemobaphes, D. villosus, Obesogammarus crassus, Chelicorophium 
curvispinum, Hemimysis anomala) and North American coastal waters 
(Orconectes limosus, Rhithropanopeus harrisi, Gammarus tigrinus), while one 
species (Eriocheir sinensis) is of Asian origin. The history of their arrival has 
been almost fully established. The two alien crabs, Eriocheir and 
Rhithropanopeus, were probably transported directly from Asia in vessel ballast 
waters. All of the other species entered Baltic coastal waters from its drainage 
areas where they had been intentionally introduced, or they migrated to the area 
using man-made canals that joined formerly separated drainage basins. 

The salinity preferences of all the Malacostraca Crustacea inhabiting the 
Baltic Sea are relatively well known (Fig. 3). They can be divided into three 
main categories: (i) euryhaline marine species (Gammarus oceanicus, Carcinus 
maenas, Mysis mixta); (ii) genuine brackish water species (both Sphaeroma 
species, Idotea chelipes, Gammarus zaddachi, Gammarus duebeni, 
Obesogammarus crassus, Pontogammarus robustoides, Rhithropanopeus 
harrisi); (iii) euryhaline freshwater species (Asellus aquaticus, Orconectes 
limosus, Dikerogammarus species, Chaetogammarus ischnus, Chelicorophium 
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curvispinum). The last category is a minor admixture, whereas the marine 
euryhaline and genuine brackish water crustaceans dominate and are 
represented by similar proportions of some 45% in the total number of recorded 
malacostracan species. 

 

 
Fig. 3. Proportion of species with three basic salinity preferences in the 
malacostracan fauna of the Polish Baltic coast. 
 

 
Fig. 4. Distribution of palaemonid shrimps along the Polish Baltic coast from the 
2004 survey. 
 
Recent faunistic changes 

Some of the results from the 2004-2005 survey are worthy of comment in 
light of the historical data. 
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1) Palaemon elegans, a species recently recorded in the Gulf of Gdańsk by 
Janas et al. (2004), appeared to be the most common palaemonid shrimp in 
Polish offshore waters (Fig 4). This species is new to Polish fauna, and yet it 
occurs most often as the only palaemonid species along the Pomeranian coast. 
In the Bay of Puck, it is commonly accompanied by P. adspersus, and in the 
Vistula deltaic system both species occur along with Palaemonetes varians. 
However, in the Vistula Lagoon, P. elegans was the only shrimp species noted. 

2) Of the three species of Idotea occurring along Polish Baltic shores,         
I. chelipes and I. granulosa are common, while in open Baltic localities,            
I. granulosa dominated I. chelipes, which was more numerous at sheltered 
stations (Fig. 5). This information corresponds well with the observations by 
Sywula (1964). 

 

 
Fig. 5. Distribution of Idotea species in Polish Baltic waters from the 2004 
survey (Bay of Puck – 1996-1998). 
 

3) Of rare species that had only been noted sporadically to date along the 
Polish coast (Jażdżewski 1976), Calliopius laeviusculus and Chaetogammarus 
stoerensis were still present in the 2004 survey, although only single individuals 
were noted (C. laeviusculus – a total of 19 individuals in Niechorze, Dźwirzyno, 
and Ustronie Morskie; C. stoerensis – three individuals in Kołobrzeg ). 

4) As in previous surveys, four corophiid species, Apocorophium lacustre, 
Chelicorophium curvispinum, Corophium volutator and C. multisetosum, occur 
patchily along the length of the Polish coast. 
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5) The Jaera albifrons group was only rarely noted in recently collected 
materials, and among some 3,000 malacostracans examined, only single Jaera 
individuals were found. 

 
 
Fig. 6. Composition of gammarid assemblages along the Polish Baltic coast in 
1969. 
 

In the materials collected several decades ago and recently, the most 
abundant were gammarid amphipods. In 1969 (Jażdżewski 1975 and 
unpublished data), only native gammarids were recorded (Fig. 6), with 
Gammarus zaddachi as the most frequent dominant species. In some samples 
taken at more sheltered stations, this species yielded to G. duebeni, whereas    
G. oceanicus had an important share in many samples. The least common and 
least abundant species were Gammarus locusta and Chaetogammarus 
stoerensis.  

The 2004 survey revealed a new situation. Although G. zaddachi remained 
the dominant species in Baltic offshore waters, and G. duebeni and                  
G. oceanicus still occurred in significant proportions, the share of the new alien 
species Gammarus tigrinus became significant at some river mouths (Fig. 7). 

Drastic changes were observed in all of the Polish lagoons (Szczecin, Bay 
of Puck and Vistula). Other non-native species appeared that seriously 
outnumbered the native species (Gruszka 1995, 1999, 2002, Jażdżewski et al. 
2002, Konopacka and Jażdżewski 2002, Konopacka 2003, Szaniawska et al. 
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2003 and present survey). In the first and the last basins these aliens are 
Gammarus tigrinus, Pontogammarus robustoides, and Obesogammarus 
crassus; they are accompanied by Dikerogammarus haemobaphes at the least 
saline stations. This phenomenon of the replacement of native gammarid 
species by aliens in oligohaline Baltic brackish waters exhibits a dynamic, 
increasing tendency.  

 
Fig. 7. Composition of gammarid assemblages along the Polish Baltic coast in 
2004. 
 

Figure 8 presents the former and current gammarid fauna composition in 
the lagoons. The older data from the Szczecin Lagoon are merely qualitative 
and are based on very modest information, and it is only known that                
G. zaddachi and G. duebeni were noted in this basin in the early twentieth 
century (Stephensen 1929, Neuhaus 1933, Micherdziński 1959, Jażdżewski 
1975). In the 1980s, Gruszka (1995, 1999) reported the first sighting of the 
American Gammarus tigrinus and then the Ponto-Caspian Pontogammarus 
robustoides in the Szczecin Lagoon. Another Ponto-Caspian gammarid, 
Dikerogammarus haemobaphes, was observed in the lower Oder River at the 
entrance to this lagoon by Müller et al. (2001). Another representative of 
Pontogammaridae, Obesogammarus crassus, has also been recorded in this 
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lagoon (Konopacka 2003). Based on the richer samples from Dr. Wolnomiejski 
and on the authors’ own materials, four alien species completely dominate the 
gammarid communities of this basin, and the single individuals of 
Dikerogammarus villosus, noted earlier in the lower Oder River (Müller et al. 
2001), also appeared in the Szczecin Lagoon. No native gammarid specimens 
were recorded in this material comprised of 1,000 individuals. 

 

 
 
Fig. 8. Changes in the composition of gammarid assemblages in the Szczecin 
Lagoon, Vistula Lagoon, and Bay of Puck in recent decades (1996-1998 data 
from Jęczmień & Szaniawska 2003, and unpublished data). 
 

Quite a similar situation was observed in the Vistula Lagoon, where 
faunistic studies during the twentieth century, especially those conducted at its 
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end, were much more detailed. From the time the first native species were 
recorded (G. zaddachi by Vanhoffen (1917) and G. duebeni by Schellenberg 
(1942)) until the end of the twentieth century, only these two gammarid species 
were noted (Żmudziński 1957, Jażdżewski 1975, Cywińska and Różańska 1978, 
Jażdżewski et al. 2004). However, in the late 1990s, alien gammarid species 
were discovered in the Polish part of the lagoon (Jażdżewski and Konopacka 
2000, Konopacka and Jażdżewski 2002, Jażdżewski et al. 2002, 2004). The 
scenario of these changes can be described rather precisely. Due to the 
increasing eutrophication of Vistula Lagoon waters (Różańska and Więcławski 
1978), Gammarus duebeni, the native species best adapted to pollution and 
oxygen depletion, began to successively dominate the other native, G. zaddachi. 
Both species were present until the end of the 1990s (Fig. 8), when the aliens 
arrived. Initially, the Ponto-Caspian taxa (Pontogammarus robustoides and/or 
Obesogammarus crassus) took the dominant position with G. duebeni still 
comprising an important share of the gammarid fauna with an increasing 
proportion of G. tigrinus, especially in the northern part of the lagoon. The 2004 
sampling revealed that G. tigrinus had become the nearly decisive dominant and 
had also outcompeted the pontogammarids in many places. 

The Bay of Puck, a much more open basin, was thoroughly studied in the 
late 1950s and early 1960s (Jażdżewski 1971, 1973), and then again repeatedly 
in the late 1970s (Wiktor et al. 1980). The dominants were consistently            
G. zaddachi, G. salinus, and G. oceanicus, with a diminishing share of            
G. locusta and G. inaequicauda and an increasing proportion of G. duebeni 
(Fig. 8). This change is also evidence of the increasing eutrophication of the 
bay. In 2001, Gruszka (2002) discovered G. tigrinus in the Bay of Puck and 
soon this species became a dominant in the shallow waters of the northern part 
of the bay, along the Hel Peninsula. A small contribution of native species was 
noted in the southern part (Szaniawska et al. 2003). The authors’ 2004 and 2005 
samples from the entire Bay of Puck (a total of over 600 individuals) confirmed 
the preceding information (Fig. 8). Four native species - G. duebeni, G. locusta, 
G. zaddachi, and G. salinus, still occurred in the samples that were dominated 
by G. tigrinus. 

All of the data indicate that in sheltered Baltic waters – especially lagoons – 
G. tigrinus has recently become the most successful alien invader. The main 
reasons for success appear to be the unusual ability of this species to withstand 
pollution and its extreme euryhalinity (Bousfield 1973, Bulnheim 1984, 
Pinkster et al. 1992). The severe eutrophication of all Polish Baltic lagoons is a 
well-documented phenomenon (Różańska and Więcławski 1978, Wołowicz et 
al. 1993, Garbacik-Wesołowska et al. 1998, Poleszczuk and Sitek 1998). 
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It can be concluded that the changes that have occurred in the 
malacostracan fauna in Polish Baltic coastal waters during the last century are 
indeed serious. Moreover, their acceleration in the last decade is obvious and 
well documented. The most spectacular changes are the rapid expansion in the 
range of Palaemon elegans in the southern Baltic and the drastic change in the 
composition of gammarid fauna, especially in sheltered localities and shallow, 
eutrophic lagoons. It is here that alien species (the North American G. tigrinus 
and at least three Ponto-Caspian species - D. haemobaphes, P. robustoides, and 
O. crassus) have outcompeted native gammarids and occur in various 
proportions in different parts of these lagoons depending on salinity. Native 
gammarids still dominate in open, non-sheltered Baltic waters. However, 
species that are  less resistant to pollution, like G. inaequicauda, G. salinus, and 
G. locusta, now occur in low or very low proportions and seem to be 
endangered; they were, however, recently recorded in offshore waters near the 
Sambian peninsula (Rudinskaya 2002, Gusev and Urbanovich 2004), and in an 
early spring survey in 2005, G. locusta was comparatively abundant in the 
sample from the central part of the Bay of Puck. 

Why are such serious changes occurring in the composition of 
malacostracan fauna along the Polish Baltic coast? One of them is undoubtedly 
the intentional introduction of alien crustaceans in neighboring regions, e.g., 
Gammarus tigrinus in German waters in the 1950s, and Obesogammarus 
crassus and Pontogammarus robustoides in Lithuania in the 1960s (see 
Jażdżewski and Konopacka 2000, Arbaciauskas, in press, this volume). All of 
these species are euryhaline, brackish water animals that prefer oligohaline 
conditions, and this is probably why they have spread efficiently in the Baltic. 
Another reason is the breaking of natural biogeographic barriers through the 
construction of artificial canals that connect previously isolated river systems, 
and pollution that has resulted in increased salinity in large European rivers  
(Bij de Vaate et al. 2002). Possibly, this has enabled the oligohaline 
Dikerogammarus hameobaphes to invade both the Vistula and Oder systems 
and to enter their deltaic systems. Some introductions stem from global sea 
transport (Rhithropanopeus harrisi, Eriocheir sinensis) (Rodriguez and Suarez 
2001). Another important factor is the natural colonization of Baltic coastal 
waters by Atlantic species (possibly aided by human transport), as is probably 
the case with Palaemon elegans. It is important to remember that all of the 
species discussed are euryoecious with nonspecific food preferences and they 
protect their juveniles. All these features support invasion success. On the other 
hand, the Baltic is a unique system that is very young on the geological time-
scale where natural succession has not yet reached the level of “dynamic 
equilibrium”. 
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