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1 Native Range, and Status in the United States

Native Range
From CABI (2015):

“The amphipod is native to the lower reaches of the rivers discharging into the Black Sea and
Caspian Sea (Dedju, 1967; Nesemann et al., 1995; Vaate et al., 2002).”

Status in the United States
From Dettloff et al. (2015):

“Not established in North America”

Means of Introductions in the United States
From Dettloff et al. (2015):

“Due to its high tolerance to varying levels of salinity, oxygen and temperature, D. villosus is
considered a highly likely candidate for introduction to the Great Lakes through ballast water



transport from European ships ([Bruijs] et al. 2001, Dick and Platvoet 2001, Dick et al. 2002,
Grigorovich et al. 2002, Maclsaac 1999, Mills et al. 1993, Ricciardi and Rasmussen 1998).”

Remarks
From Dettloff et al. (2015):

“Dikerogammarus bispinosus was originally described as a subspecies of D. villosus (Martynov
1925), but a more recent genetic study by Muller et al. (2002) demonstrated that these two taxa
should be considered to be separate species.”

“Obesogammarus aralensis, listed by Grigorovich et al 2003 as having a high probability of
invading the Great Lakes, is most likely a synonym for Dikerogammarus villosus.”

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From CABI (2015):

“Domain: Eukaryota
Kingdom: Metazoa
Phylum: Arthropoda
Subphylum: Crustacea
Class: Malacostraca
Subclass: Eumalacostraca
Order: Amphipoda
Suborder: Gammaridea
Family: Gammaridae
Genus: Dikerogammarus
Species: Dikerogammarus villosus

Dikerogammarus villosus Sowinsky 1894 is a valid amphipod species.”

Size, Weight, and Age Range
From CABI (2015):

“The maximum reported body length is 30 mm.”

From Dettloff et al. (2015):

“Males grow to be larger than females (Devin et al. 2004).”
From Devin and Beisel (2006):

“The females are sexually mature at 6 mm in length, when they reach 4 to 8 weeks old. [...]
Hatching length is about 1.8 mm.”



Environment
From Devin and Beisel (2006):

“Salinity (up to 12%o), and can occupy every substratum except sand. The species is only present
in areas with low current velocity.”

Climate/Range
From Dettloff et al. (2015):

“This species is able to tolerate temperatures from 0-35°C, with an optimal temperature range of
5-15°C (Bruijs et al. 2001, Maazouzi et al. 2011, van der Velde et al. 2009, Wijnhoven et al.
2003). It naturally occurs at 17 ppt but can tolerate salinities ranging from 0 to 20 ppt (Bruijs et
al. 2001, Grigorovich et al. 2003).”

Distribution Outside the United States

Native
From CABI (2015):

“The amphipod is native to the lower reaches of the rivers discharging into the Black Sea and
Caspian Sea (Dedju, 1967; Nesemann et al., 1995; Vaate et al., 2002).”

Introduced
From CABI (2015):

“D. villosus is a recent invader of Central and Western Europe freshwater ecosystems.”

“Between 1920 and 1980, D. villosus invaded the entire lower and middle sections of the Danube
River and in 1994 it was recorded in the lower Rhine River in the Netherlands for the first time
(Vaate and Klink, 1995). Further spread of the species occurred through the southern migration
corridor, including the Danube River (Black Sea basin) and the Rhine River (North Sea basin)
hydrologically connected through the Main-Danube canal (Vaate et al., 2002). D. villosus has
now been documented in all major rivers of Western Europe (reviewed in Nesemann et al., 1995;
Vaate et al., 2002; Jazdzewski and Konopacka, 2002; Bollache et al., 2004). In 2003, this
amphipod was found in the Bug River in Poland (Konopacka, 2004), indicating its migration
through the central European invasion corridor (Dnieper > Vistula > Oder > Elbe > Rhine).”

“The species has now been found in the UK (BBC, 2010; 20114, b).”
From Grabowski and Lowry (2016):

“DISTRIBUTION

Austria (origin: alien)

Belarus (origin: alien)
Belgium (origin: alien) [...]



Czechoslovakia (origin: alien)
France (origin: alien)
Germany (origin: alien)

Great Britain (origin: alien)
Hungary (origin: alien)

Italy (origin: alien) [...]
Netherlands (origin: alien)
Poland (origin: alien) [...]
Switzerland (origin: alien) [...]
Yugoslavia (origin: alien)”

Means of Introduction Outside the United States
From CABI (2015):

“Natural dispersal of D. villosus occurs by active migration (Nesemann et al., 1995; Vaate et al.,
2002; Jazdzewski and Konopacka, 2002; Josens et al., 2005). The speed of active D. villosus
upstream range extension may reach up to 40 km/year, or approximately 100 m/day (Josens et
al., 2005).”

“Shipping has been identified as the primary vector for accidental introductions of D. villosus
over large distances (e.g., Vaate et al., 2002; Jazdzewski and Konopacka, 2002; Dick, 2009).”

“Intentional introductions of D. villosus, though possible, have not been reported.”
From Devin and Beisel (2006):

“The most likely introduction vector is shipping (ballast water and hull fouling of vessels).”

Short Description
From CABI (2015):

“The species demonstrates conspicuous pigmentation polymorphisms, with striped, spotted and
uniform morphs. This polymorphism is not related to the moult cycle or the life cycle, and may
rather serve as a mechanism allowing D. villosus to minimize the probability of being detected
by predators on different substrata (Muller et al., 2002; Devin et al., 2004). The other prominent
morphological features of the species include: large and powerful mandibles making D. villosus
an effective predator (Mayer et al., 2008); long densely situated setae on the flagellum but not on
other parts of antenna Il; dorsal tubercles on urosome segments I and Il with 3-5 spines (Eggers
and Martens, 2001). Juvenile individuals resemble adults, but are much smaller in size.”

Biology
From Dettloff et al. (2015):

“Dikerogammarus villosus inhabits fresh/brackish water, lakes, rivers, and canals in areas with
low current velocity (Devin and Beisel 2006). It can adapt to a wide variety of substrates as well



as a wide range of temperature, salinity, and oxygen levels. This species attaches itself to
fastened banks, sheet-pile walls, and surface algae mats and can inhabit any substrate except
sand (Crosier and [Molloy] 2006, Devin and Beisel 2006). It can also anchor itself within deep
rock pools and under porous stones (Nesemann et al. 1995). In the lower Rhine, this species
reaches its highest densities on hard substrates, primarily boulders, rocks, and pebbles within 3
meters of the shoreline (Kelleher et al. 1998, Platvoet et al. 2009). Different size classes of
individuals tend to separate spatially, with the smallest individuals typically found on roots or
macrophytes and larger individuals found in cobble (Mayer et al. 2008). In river sections of high
habitat complexity, D. villosus is able to coexist with other species of gammarids (Kley and
Maier 2005).”

“Dikerogammarus villosus is a omnivorous predator of many macroinvertebrates, including
other gammarids, and is also able to collect detritus and to filter out suspended algae (Mayer et
al. 2008). It exhibits a cannibalistic nature by occasionally eating conspecific newborns and
weak adults (Devin and Beisel 2006, Dick and Platvoet 2000, Dick et al. 2002, Mordukhai-
Boltovskoi 1949, Platvoet et al. 2009). Moreover, D. villosus has been observed to kill or injure
potential prey without consuming it (Dick et al. 2002).”

“This amphipod is reproductive year round in its native range (Devin et al. 2004, Mordukhai-
Boltovskoi 1949). Mean fecundity is around 30 eggs per female; however, females can to lay up
to 194 eggs clutch, giving this species the highest fecundity of the European gammarids (Devin
et al. 2004, Kley and Maier 2003, 2006, Pockl 2007). In winter, when water temperatures drop to
between 5.5 and 10.5°C, females exhibit a growth rate between 2.2 and 2.9 mm/month, while
males show a slower growth rate of about 1.3 to 1.6 mm/month. With warmer spring water
temperatures of 14.5-22°C, there is no significant difference in growth rate between the two
sexes, and D. villosus is able to grow 2.6 mm in two weeks (Devin et al. 2004). Based on these
observed growth rates, D. villosus may reach sexual maturity in as little as one month in 20°C
waters (Devin et al. 2004). Well-established populations exhibit a female-biased sex ratio, with
females making up about 60% of a mature population (Devin et al. 2004). Possible reasons for
this skewed ratio include males’ larger body size, which makes them more prone to fish
predation, and the presence of feminizing bacteria (Devin et al. 2004).”

Human Uses
From CABI (2015):

“D. villosus does not have any economic value or provide any social benefit. It is not used in
environmental services.”

Diseases
From CABI (2015):

“Studies on parasites of D. villosus are very scarce. In its native range, this amphipod has been
reported to host two microsporidian species (Ovcharenko and Wita, 1996; Wattier et al., 2007),
three trematode species (Chernogorenko et al., 1978; Sudarikov et al., 200[2]), and an epibiont
ciliate (Fernandez-Leborans, 2001). In its introduced range, D. villosus has been documented to



host only microsporidian parasites (Wattier et al., 2007). There is no published information on
the role parasites play in the population dynamics of D. villosus.”

Threat to Humans
From Dettloff et al. (2015):

“There is little or no evidence to support that Dikerogammarus villosus has the potential for
significant socioeconomic impacts if introduced to the Great Lakes.”

“The socio-economic impact of this species on invaded areas of Western Europe is largely
unknown. However, the ability of this species to consume eggs or juvenile stages of small fish
creates a potential concern for fishery populations (Devin and Beisel 2006).”

From Devin and Beisel (2006):

“Health and Social Impact Unknown.”

3 Impacts of Introductions

From CABI (2015):

“Large body size, extremely voracious predatory behaviour, high fecundity and wide
environmental tolerance make this amphipod a very successful invader of European waters.
Invasion of D. villosus often results in significant local reduction or even extinction of native
amphipods and other macroinvertebrates on which it preys (reviewed in Haas et al., 2002;
Grabowski et al., 2007). D. villosus is included on the list of the 100 most invasive exotic species
of Europe (Devin and Beisel, 2009), and has been deemed the worst non-native invader of
England and Wales's waterways by the Environment Agency (BBC, 2011b).”

“D. villosus has been nicknamed the “killer shrimp” for its extremely aggressive behaviour
towards native invertebrate species. Due to its large body size and well developed mouthparts, D.
villosus is an effective predator, which kills or simply bites off much more prey than it can
consume (Dick et al., 2002). In all the European aquatic systems where it has become
established, D. villosus has largely replaced both indigenous and exotic amphipod species
(Kelleher et al., 1999; Dick and Platvoet, 2000; Whitfield, 2000; Dick et al., 2002; Kley and
Maier, 2003; Bollache et al., 2004; MacNeil and Platvoet, 2005; Lods-Crozet and Reymond,
2006). In addition, it readily consumes fish eggs (Casselato et al., 2007) and even attacks fish
larvae (Schmidt and Josens, 2004). Due to its predatory activities, D. villosus significantly
changes natural food webs of invaded ecosystems and occupies high trophic levels comparable
to fish (Van Riel et al., 2006).”

“In a number of European waterbodies, it has been observed to outcompete both native and
exotic amphipods (e.g., Kelleher et al., 1999; Dick and Platvoet, 2000; Kley and Maier, 2003;
Lods-Crozet and Reymond, 2006).”



“In addition, due to its broad tolerance to salinity and temperature, D. villosus may survive in
ballast waters of cargo ships and thus become globally dispersed in temperate areas (Bruijs et al.,
2001). The examples of the most likely regions to be invaded by D. villosus in the near future
include the Great Britain (Dick, 2009) and North America (Ricciardi and Rasmussen, 1998).”

From Dick et al. (2002):

“Dikerogammarus villosus predatory behaviour included shredding of prey and infliction of
"bite” injuries on multiple victims. Dikerogammarus villosus killed significantly greater numbers
of macroinvertebrates than did the native Gammarus duebeni, which is currently being replaced
by D. villosus. This invader thus appears to impact on freshwater ecosystems through its
exceptional predatory capabilities.”

From Truhlar et al. (2014):

“The alien amphipod Dikerogammarus villosus is spreading rapidly through Europe where it has
displaced native gammarids including Gammarus pulex. The resultant change in shredder
communities has considerable implications for the dynamics of resource availability within
invaded systems. [...] The leaf (Salix alba) shredding efficiency, defined as the leaf mass
consumed over the 4-day experiment per amphipod-day, was measured for D. villosus and G.
pulex under extreme temperature and conductivity conditions, in single species and mixed
species aquaria. [...] At high temperatures (25°C), D. villosus shredded significantly more leaves
than size-matched G. pulex. An inspection of daily leaf disc consumption found that the two
species showed significantly different leaf consumption patterns, with D. villosus consuming
more leaves earlier in the experiment. These results suggest that D. villosus invasion could lead
to ecosystem-level changes in leaf processing, such as greater leaf processing earlier in autumn
and at higher temperatures, which could alter nutrient dynamics and community assemblages
within invaded systems.”

From Casellato et al. (2007):

“Our experiments show that whitefish eggs are most highly appreciated by D. villosus, together
with chironomid larvae, at least in a laboratory mesocosm. [...].Our laboratory experiments
demonstrate that this species is able to break egg shells, using its mandibles and gnatopods. Fish
production in Lake Garda, and possibly of other European lakes invaded by this species
(Bollache 2004), could be seriously threatened if D. villosus populations continue to increase.”

The following search was used to identify literature on impacts of introduction:
https://scholar.google.com/scholar?hl=en&q=%22dikerogammarus+villosus%22+impacts&btnG
=&as_sdt=1%2C24&as_sdtp=



4 Global Distribution

Figure 1. Map of known global distribution of Dikerogammarus villosus. Map from GBIF
(2013).

5 Distribution Within the United States

From Dettloff et al. (2015):

“Not established in North America”

6 Climate Matching

Summary of Climate Matching Analysis

The climate match (Sanders et al. 2014; 16 climate variables; Euclidean Distance) was high
around the Great Lakes and in scattered locations across the Rocky Mountain states and Desert
Southwest. Low match occurred over much of the southern and central portions of the United
States and along all ocean coastlines. Climate 6 match indicated that the contiguous U.S. has a
high climate match. The range for a high climate match is 0.103 and greater; Climate 6 match of
Dikerogammarus villosus is 0.154.
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Figure 3. Map of RAMP (Sanders et al. 2014) climate matches for Dikerogammarus villosus in
the contiguous United States based on source locations reported by GBIF (2013) and Rewicz et
al. (2015). 0= Lowest match, 10=Highest match. Counts of climate match scores are tabulated

on the left.

The “High”, “Medium”, and “Low” climate match categories are based on the following table:

Climate Match

Climate 6: Proportion of

(Sum of Climate Scores 6-10) / (Sum of total Climate Scores) | Category
0.000<X<0.005 Low
0.005<X<0.103 Medium
>0.103 High

7 Certainty of Assessment

The biology and ecology of D. villosus are well-known. Negative impacts from introductions
and spread of this species are adequately documented in the scientific literature. No further
information is needed to evaluate the negative impacts the species is having where introduced.

Certainty of this assessment is high.

10



8 Risk Assessment

Summary of Risk to the Contiguous United States

D. villosus is establishing and causing adverse impacts outside its native range, and is continuing
to spread to new locations. Native to rivers draining into the Black and Caspian Seas, D. villosus
is now found in almost all major Western European rivers and in the United Kingdom. The
species can tolerate a wide range of environments, although zebra mussels (Dreissena
polymorpha) may facilitate its establishment by creating particularly favorable conditions. D.
villosus is highly fecund and can breed year-round if water temperatures are warm enough.
Impacts of D. villosus include alteration of food webs and decline or extirpation of populations
of native macroinvertebrates and fish. The species exhibits a high climate match to the
contiguous United States, particularly around the Great Lakes where established zebra mussels
could aid D. villosus spread. Overall risk for this species is high.

Assessment Elements
e History of Invasiveness (Sec. 3): High
Climate Match (Sec. 6): High
Certainty of Assessment (Sec. 7): High
Remarks/Important additional information: Host of several parasites
Overall Risk Assessment Category: High
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