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Abstract. North-American Gammarus tigrinus and Ponto-Caspian Chelicorophium curvispinum are 
the most recently arrived exotic species in the benthic fauna of the Estonian coastal sea. Gammarus 
tigrinus was found for the first time in Kõiguste Bay, northern Gulf of Riga, in 2003. The range 
expansion of G. tigrinus was extremely rapid and by 2005 the species was found all over the 
northern Gulf of Riga. Chelicorophium curvispinum was found for the first time near Sillamäe, 
eastern Gulf of Finland, in 2005. The nearest established populations of these species are located in 
the Curonian Lagoon, Lithuania. In connection with the range expansion survey of G. tigrinus the rare 
gammarids of the Estonian coastal sea G. duebeni and G. lacustris were found in marginal coastal 
habitats, e.g. isolated bays and small coastal pools of the northern Gulf of Riga in 2005. 
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INTRODUCTION 

In recent decades the communities of the Baltic Sea have substantially changed 
(Elmgren, 1989, 2001). These changes have been usually attributed either to shifts 
in climate, trophic status of the waterbody (Hänninen et al., 2000; Elmgren, 2001), 
or biological invasions (Kotta, 2000; Leppäkoski & Olenin, 2001; Leppäkoski 
et al., 2002a; Kotta et al., 2006b). The number of nonindigenous species has 
exponentially risen and the ranges of existing exotic species have expanded in the 
Baltic Sea area (Gruszka, 1999; Leppäkoski & Olenin, 2001; Jazdzewski et al., 
2004, 2005; Kotta et al., 2006a). The referred studies suggest that the rising 
establishment rate in the Baltic Sea area is likely linked to the increasing 
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instability of the environment either due to shifts in climate and/or eutrophication 
together with intensifying shipping. 

Biological invasions seem to be of great significance especially for benthic 
invertebrate communities as among 109 nonnative species of the Baltic Sea 
more than 40% are benthic invertebrates (Baltic Sea Alien Species Database, 
http://www.ku.lt/nemo/index.html, accessed 27/03/2006). The amphipods Gammarus 
tigrinus Sexton and Chelicorophium curvispinum G. O. Sars are among the most 
recent newcomers in the Estonian coastal sea. The North-American G. tigrinus 
was found in the shallow coastal area of Kõiguste Bay, northern Gulf of Riga, in 
2003 (Herkül et al., 2006). The Ponto-Caspian C. curvispinum was first recorded 
in a green algal belt of the Sillamäe area, eastern Gulf of Finland, in 2005 (Kotta 
et al., 2006a). The nearest populations of both species are located in the Curonian 
Lagoon, Lithuania (Olenin & Leppäkoski, 1999; Leppäkoski et al., 2002b; Baltic Sea 
Alien Species Database, http://www.ku.lt/nemo/index.html, accessed 27/03/2006). 

As the invasive benthic invertebrate species often tolerate fluctuating environ-
mental conditions and are found in marginal biotopes, a special effort was made 
to sample coastal semi-isolated habitats. During the sampling campaign in 2005 
we found new sites of G. tigrinus but also G. lacustris G. O. Sars and G. duebeni 
Liljeborg. The two last species have not been found in the Estonian coastal range 
since the 1960s�1970s (Yarvekyulg, 1979). The aim of this paper is (1) to give an 
overview of the current status of G. lacustris, G. duebeni, and C. curvispinum 
in the Estonian coastal sea and (2) to show in more detail the invasion and 
establishment of G. tigrinus in the northern Gulf of Riga. 

 
 

MATERIAL  AND  METHODS 
 
The study was conducted in shallow semi-enclosed bays of the northern Gulf 

of Riga, northeastern Baltic Sea. The prevailing sediment types of the bays are 
sandy clay mixed with pebbles, gravel, or boulders. The prevailing depths are 
between 0.2 and 4 m. The area is influenced by a diffuse nutrient load from the 
moderately eutrophicated Gulf of Riga (Astok et al., 1999). The benthic vegetation 
is well developed and extensive proliferation of ephemeral macroalgae and the 
appearance of drift algal mats have been reported from the area in recent years 
(Paalme et al., 2004; Lauringson & Kotta, 2006). 

Benthos samples were collected from about 200 stations in the northern Gulf 
of Riga in summer 2005 (Fig. 1). A modified Ekman type bottom grab (0.02 m�2) 
was used for the sampling of benthic invertebrates. Gammarid amphipods were 
also collected with a hand net from upper coastal reaches and small semi-isolated 
coastal pools in Kõiguste Bay in summer 2005. Sediment samples were sieved 
in the field on 0.25 mm mesh screens. The residuals of the samples were stored 
in a deep freezer at � 20 °C and subsequent sorting, counting, and determination of 
biomass of invertebrate (dry weight g m�2, 60 °C for 48 h) and plant (dry weight 
g m�2, 60 °C for 336 h) species were performed in the laboratory using a stereo-
microscope. 
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Fig. 1. Study area. Stars indicate sampling stations and filled circles the locations where Gammarus 
tigrinus was found. 

 
 
Additionally to the described field campaigns in 2005, material for the study 

was obtained from other macrozoobenthos and macrophytobenthos mapping 
studies and field experiments (e.g. Estonian Coastal Sea Monitoring Programme, 
Estonian Marine Institute Database; Kotta et al., 2006a, b) 

 
 

RESULTS  AND  DISCUSSION 
 
The amphipod Chelicorophium curvispinum is the most recently arrived alien 

in the Estonian coastal benthic fauna. The species originates from the Ponto-Caspian 
area and has spread elsewhere mainly through man-made canals and by ship 
traffic (Bij de Vaate et al., 2002; Haas et al., 2002; Lucy et al., 2004). The species 
was found in the Baltic Sea already at the beginning of the 20th century (Nikolaev, 
1963; Jazdzewski, 1980; Gruszka, 1999). In the northern Baltic Sea C. curvispinum 
was found for the first time near Sillamäe in Narva Bay, eastern Gulf of Finland, in 
2005. The nearest population of C. curvispinum is located in the Curonian Lagoon, 
Lithuania (Olenin & Leppäkoski, 1999). Thus, the Sillamäe area is now the 
northernmost documented location of this amphipod in the Baltic Sea. The species 
was observed in the depth range of 1 to 4.9 m where the bottom substrate was 
dominated by sand and boulders. The bottom vegetation was characterized by a 
belt of the green algae Cladophora glomerata (L.) Kütz. and C. rupestris (L.) Kütz. 
with a total coverage of 30�50% and dry weight of 1�79 g m�2. The average 
abundance and biomass of C. curvispinum varied between 125�1425 ind. m�2 and 
0.05�0.27 g m�2, respectively. The minimum and maximum densities were found 
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at 4.9 and 3 m depths, respectively. Besides juveniles of gammarid amphipods 
C. curvispinum was the second most abundant taxon at 3 m depth. The salinity in 
the area is about 4.5. 

North-American Gammarus tigrinus was introduced to Europe probably in 
ballast water and was first recorded in England in 1931 (Chambers, 1977). In 
the Baltic Sea G. tigrinus was found already in 1975 (Bulnheim, 1976), but its 
significant range expansion started in the 1990s (Jazdzewski et al., 2002, 2005; 
Szaniawska et al., 2003). In the Estonian coastal sea G. tigrinus was first found 
in Kõiguste Bay, northern Gulf of Riga, in 2003. The benthic colonization and 
community development were studied in a mesocosm experiment in the shallow 
water area of Kõiguste Bay in 2003. The alien amphipod had colonized several 
experimental mesocosms, but despite intensive sampling throughout the ice-free 
season, the species was not observed in regular monitoring stations (Kotta et al., 
2006a). In the mesocosm experiment the abundance and biomass of G. tigrinus 
ranged between 100 and 800 ind. m�2 and 0.2 and 2.3 g m�2, respectively. In 2003 
G. tigrinus was also found for the first time in the Gulf of Finland near Hamina 
(Pienimäki, 2004). In 2004 G. tigrinus had already spread all over Kõiguste Bay 
with densities up to 4700 ind. m�2 and biomass reaching 12.22 g m�2. In 2005 the 
alien amphipod was found all over the northern Gulf of Riga � throughout the 
southern coast of Saaremaa Island and in Rame Bay, western mainland (Fig. 1). 
The Curonian Lagoon in Lihtuania is the nearest documented location of G. tigrinus 
(Olenin & Leppäkoski, 1999) and might be the donor region for Estonian population. 
In the southern Baltic Sea area G. tigrinus has caused a dramatic decline of 
native gammarid fauna (Szaniawska et al., 2003; Jazdzewski et al., 2004; Grabowski 
et al., 2006). As a euryhaline (Bousfield, 1973), pollution tolerant (Savage, 1996), 
and highly reproductive (Chambers, 1977) species, G. tigrinus has a potential 
to invade the whole Estonian coastal sea and reduce the native biological diversity. 

Gammarus duebeni almost exclusively inhabits very shallow coastal areas and 
rock pools in the Baltic Sea (Jazdzewski, 1973; Yarvekyulg, 1979; Gaston & 
Spicer, 2001). The species is highly tolerant of extreme environmental conditions 
and is able to survive in marginal marine habitats (Yarvekyulg, 1979; Gaston & 
Spicer, 2001). So far, there has been only one documented record of G. duebeni 
in the Estonian coastal sea. According to Yarvekyulg (1979) G. duebeni was 
found in highly isolated and low saline (2.7) Harju Bay, northern Gulf of Riga 
(Fig. 1). It was the only amphipod species present at the site. In summer 2005 
G. duebeni was found in high densities in the upper coastal reaches and small 
semi-isolated coastal pools of Kõiguste Bay (Fig. 1). The diameters of the pools 
ranged from about 20 cm to a few metres and depth from a few centimetres to 
about 20 cm. Based on these observations it is likely that G. duebeni is much 
more common in the Estonian coastal range than previously thought. The under-
representation of G. duebeni in the samples is due to the fact that no monitoring 
activities are carried out in the biotopes inhabited by G. duebeni. 

Gammarus lacustris is a freshwater amphipod found in lakes and rivers of the 
northern hemisphere (Wilhelm & Schindler, 2000; Vainio & Väinölä, 2003). The 
amphipod is also common in Estonian lakes (e.g. Timm et al., 2001), but there are 
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no georeferenced records about G. lacustris from the coastal sea. Yarvekyulg 
(1979) states that G. lacustris inhabits isolated bays of the Väinameri Sea without 
mentioning any specific location. In 2005 G. lacustris was found in highly isolated 
Undu Bay, northern Gulf of Riga (Fig. 1). The bay is characterized by low salinity 
(1.1�2.5), muddy deposits and dense bottom vegetation of charophytes. The 
amphipod G. lacustris was found at 1�1.5 m depth where the total coverage of 
bottom vegetation was 85�100%. The biomass of charophytes (Chara tomentosa L., 
C. aspera Willd.) reached 3200 g m�2. The zoobenthic community was dominated 
by Chironomidae larvae (188�3572 ind. m�2, 0.07�0.51 g m�2). In the bay G. lacustris 
was the second most abundant species with a density of 47�423 ind. m�2 and 
biomass of 0.21�0.32 g m�2. Additionally, Plecoptera and Coleoptera larvae were 
found in the community. 

To conclude, the incredible speed and spatial extent of the invasion of G. tigrinus 
suggest that the impact of the amphipod on the native communities is strong and 
diverse. The high abundance of C. curvispinum indicates that the species has 
probably established in the area and will expand its distribution in the following 
years. This study also suggests the need of monitoring the semi-isolated water-
bodies, e.g. marsh ponds and estuaries that may contain rare species but are likely 
recipient habitats of new invasive species. 
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Kirpvähiliste  Chelicorophium  curvispinum,  Gammarus  
tigrinus,  G.  duebeni  ja  G.  lacustris  uued  leiud  Eesti  

rannikumeres 
 

Kristjan Herkül ja Jonne Kotta 
 
Põhja-Ameerikast pärit Gammarus tigrinus ja kaspia kootvähk (Chelicorophium 

curvispinum) on Eesti rannikumere fauna kõige uuemad võõrliigid. Gammarus 
tigrinus leiti esmakordselt Liivi lahe põhjaosast Kõiguste lahest 2003. aastal. 
Kirpvähilise levila laienemine oli erakordselt kiire ja 2005. aastal leidus liiki 
kogu Liivi lahe põhjaosa rannikumeres. Kaspia kootvähi esmaleid pärineb 
2005. aastast Soome lahe idaosast Sillamäe lähedalt. Mõlema liigi lähim asur-
kond asub Kura säärlõukas Leedus. Seoses liigi G. tigrinus levila uuringutega 
uuriti 2005. aastal marginaalseid rannikuelupaiku, isoleeritud lahti ja väikesi ranna-
lompe Liivi lahe põhjaosa rannikumeres ning leiti kaks Eesti rannikumere faunas 
harva esinevat liiki: G. duebeni ja G. lacustris. 

 
 


