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ABSTRACT 
The invasive gammarid Dikerogammarus villosus is known to be a strong predator preying voraciously on a wide array of prey 

organisms including other gammarids. Predation by D. villosus on other gammarids is regarded as a main reason which led to the 
elimination of native and invasive gammarids in many reaches of European streams. At several sites in the River Danube and in a 
Rhine tributary, D. villosus was found co-existing with other gammarids. We studied whether predatory D. villosus is spatially seg-
regated from other gammarids which would reduce  predatory interactions. Two sites were investigated, one in the Danube (site 1) 
where D. villosus co-existed with the  invasives Echinogammarus ischnus and Dikerogammarus bispinosus and another site in a 
Rhine tributary (site 2) where D. villosus co-existed with the invasive gammarid Echinogammarus berilloni and two native gam-
marids, Gammarus pulex and Gammarus roeseli. At site 1, D. villosus was spatially segregated from E. ischnus but not from D. 
bispinosus; E. ischnus lived at the uppermost shoreline in boulder substrate while Dikerogammarus spp. lived in greater depth in 
stony to gravelly substrate. At site 2, D. villosus prevailed in greater depth and gravelly to stony substrate where Corbicula molluscs 
were present while the other species lived in near-shore areas in macrophytes. Our results suggest that co-existence of predatory D. 
villosus with gammarids is possible by niche partitioning and that high habitat complexity as at site 2 facilitates co-existence. The 
fact that at site 1 D. bispinosus occupied approximately the same spatial niche than D. villosus cannot be explained at present time. 
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1. INTRODUCTION 

The Ponto-Caspian gammarid Dikerogammarus 
villosus SOVINSKIJ invaded Central European waters in 
the last two decades and has displaced invasive and na-
tive gammarids in many reaches (e.g. Dick & Platvoet 
2000; Müller et al. 2002; Kley & Maier 2003). Intra-
guild predation (IGP), i.e. predation between potential 
competitors which belong to the same guild, is widely 
accepted as a reason for species displacements (Dick 
1992, 1996; MacNeil et al. 1997; Kinzler & Maier 
2003). Dikerogammarus villosus is known to be a 
strong predator preying voraciously on other gammarids 
(e.g. Dick & Platvoet 2000; Kinzler & Maier 2003). 
Although D. villosus is the prevailing and often the only 
gammarid in some Central European streams, it can be 
found coexisting with other invasive and/or native 
gammarids in certain reaches. For example, in the Main 
River, in southern Germany, D. villosus frequently co-
exists with another Ponto-Caspian gammarid, Echi-
nogammarus ischnus STEBBING (Kley & Maier 2003). 
Coexistence of D. villosus with other, less predatory 
gammarids may be possible by niche partitioning.  

In this paper we investigate two sites, one site in the 
River Danube and another in a tributary of the Rhine 
River, where D. villosus coexisted with invasive (E. 
ischnus and Dikerogammarus bispinosus MARTINOV) 
and invasive (Echinogammarus berilloni CATTA) plus 

native gammarids (Gammarus pulex L. and Gammarus 
roeseli GERVAIS), respectively. We studied distribution 
of gammarids in different substrates and different 
depths. We expected that the predatory D. villosus is 
spatially segregated from the other gammarid species. 

2. DESCRIPTION OF SITES AND METHODS 

Both sites can be characterized as summer warm 
(maximum temperature >24 °C in August) with a low 
current velocity (<0.05 m s-1) and a hard (total hardness 
3.3-4.5 mval l-1, conductivity 400-520 µS cm-1), nutrient 
and oxygen rich water (concentration of dissolved PO4-
P = 40-70 µg l-1; O2 saturation >75%). Substrate at site 1 
(Danube, Deggendorf) was composed of large boulders 
(40 × 40 × 20 cm) at the shoreline (0-20 cm depth) and 
gravelly substrate (grain size 1.0 to 5 cm) in depths of 
0.2-1.5 m; no aquatic vegetation was present. At site 2 
(Rhine tributary) depths from 0.2 to 1 m were over-
grown with aquatic plants (Fontinalis antipyretica L., 
Callitriche sp. and Elodea canadensis MICHX). Sub-
strate of near-shore areas (to a depth of approximately 
0.2 m) was also composed of large boulders (40 × 40 × 
20 cm) followed by a mixture of gravel and larger 
stones (grain sizes between 1.0 to 15.0 cm) in greater 
depth. The stony and gravelly substrate was covered by 
Corbicula molluscs at the greatest depth (1.5 m). At site 
1 D. villosus was the dominant amphipod in late spring 
and summer whereas at site 2 E. berilloni outnumbered 
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