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Species description
Scientific name: Mnemiopsis leidyi Agassiz, 1865 (Ctenophora, Tentaculata, Bolinopsidae)
Synonyms: M. Gardeni L. Agassiz, 1980 (as stated by Seravin 1994)
Common names: sea walnut (GB), mnemiopsis (LT), amerikankampamaneetti (FI), amerikansk
kammanet (NO, SE), Amerikansk lobemanet (NO), amerikansk ribbegople (DK), Meerwalnuss
(DE), Amerikaanse langlobribkwal (NL).

Fig. 1. Mnemiopsis leidyi (from Wikimedia Commons at
http://commons.wikimedia.org/wiki/File:Mnemiopsis_leidyi_-_Oslofjord,_Norway.jpg)

Species identification
Mnemiopsis leidyi is an actively hunting lobate ctenophore (comb jelly) with a translucent body
reaching 12 cm in length (NIMPIS 2002).
The ctenophore's body is laterally compressed, with large oral lobes (in adult form, larvae don't
have lobes but a round body shape and tentacles), making four deep, noticeable furrows that
characterize the genus. Two oral lobes are extensions of the ctenophore body. Four smaller lobes
(auricules) are situated under the two oral lobes. It has eight (four long and four short) rows of
small, but numerous, ciliated iridescent bioluminescent combs that may emit greenish light in dark
(NIMPIS 2002). M. leidyi has inner structures of the lobes originating from a position at the same
level as the apical organ, not far from the top of the animal, while these structures in the similar
genus Bolinopsis originate from a much lower level, almost halfway down between the top and the
mouth side. (Hansson 2006).
The species is hermaphrodites, with ovaries and testes situated along the eight meridional canals of
the gastrovascular system and fixed in gastrodermis between the ctenes.
Native range
M. leidyi is originally distributed along the American coast of the Atlantic, from Narragansett Bay,
USA to the Valdez Peninsula, Argentina (GESAMP 1997).

Alien distribution
History of introduction and geographical spread
In the early 1980’s, M. leidyi was introduced into the Black Sea (Purcell et al. 2001) and in the mid
1990’s the invasion continued to the Caspian Sea (likely transported in the ballast waters via the
Volga Don Channel) (Kideys 2002, Bilio and Niermann 2004). In August 2005, the species was
photographed in Nissum Fjord, western Jutland (Denmark) (Tendal et al. 2007). In November 2005
M. leidyi specimens were photographed by divers in the Oslofjorden, Norway (Oliveira 2007). In
2006 it was recorded in Kiel Bay (Javidpour et al. 2006) and along the west coast of Sweden
(Hansson 2006) as well as on the Dutch and German North Sea coast (Boersma et al. 2007, Kube et
al. 2007). The relatively large size and density of observed populations in Dutch estuaries (Faase
and Bayha 2006) and in Kiel Bay (Javidpour et al. 2006 indicates 92 individuals per cubic meter)
indicate that the actual introduction into the North and Baltic Sea might have taken place earlier. In
early spring of 2007 it was also identified in the Danish straits, and it spread throughout Danish
waters over the summer (Tendal et al. 2007). In Danish waters, densities of up to 800 small
(<15mm) individuals per cubic meter were recorded in August and September (Riisgård et al.
2007). In August, 2007 the specimens were observed in the Gulf of Finland and the Bothnian Sea
(Lehtiniemi et al. 2007) and on the 3rd October, same year, was observed in the Gulf of Gdansk,
Poland (Janas & Zgrundo 2007). In the Bornholm Basin it was found in high densities in 2007
(Huwer et al. 2008).
In 2008 it was discovered that what had been identified as M. leidyi in northern Baltic waters was
actually an Arctic species, Mertensia ovum (Fabricius, 1780), but because only larval and juvenile
individuals had been found, the species was misidentified (Gorokhova et al. 2009). So far there
have been no reports on occurrence of M. leidyi along the Eastern coastline of the Baltic Sea
(Lithuania, Latvia, Estonia or Russia including the Kaliningrad).

Pathways of introduction
Faasse and Bayha (2006) suggest that ballast water transfer is the pathway of introduction, as two of
the largest European ports (Antwerp and Rotterdam) are close to the Dutch estuaries, where the
species was observed for the first time. However, Oliveira (2007) discusses that the possibility of
natural oceanic transport by the North Atlantic Current (NAC) should not be discarded. A recent
study indicates this may be possible because the Global Climate Change surface water temperature
of the North Atlantic, including the NAC and the North Sea, was more than 1°C warmer in the last
five years than the historical mean with temperatures averaging above 9°C (Hughes and Holliday
2006). The increased temperature might have facilitated the transport of living individuals of M.
leidyi to the recipient regions in Europe (Oliveira 2007). It is now known that it is introduced from
the American coast to the Baltic Sea (Reusch et al. 2010)
Alien status in region
In the North Sea and in areas of its native distribution the occurrence of M. leidyi seems to be
restricted mainly to inshore habitats, which is its natural habitat in its natural range. In the Baltic
Sea a rapid spreading is occurring. Although it has yet to be observed and reported in a few
remaining countries around the Baltic Sea, considering the rapid proliferation of this species
elsewhere, this is very likely to happen within a few years. In the Netherlands, M. leidyi has been
observed in large numbers in the inland marine water bodies Lake Grevelingen, Westerschelde,
Oosterschelde and Wadden Sea (A. Gittenberger, personal communication).
Every summer it occurs in large numbers in the central part of Limfjorden in Denmark. It is not
known where they spend the winter, but possibly they re-invaded from the south-eastern part of the
North Sea in 2009. In both 2008 and 2009, the predation of M. leidy (together with Aurelia aurita –
a native jellyfish in the Baltic) on zoo plankton resulted in half times on about 1 day, which is
reflected in the absence of copepods and dominance of ciliates in Skive Fjord (Riisgaard et al
2010). There are no official monitoring programmes in Denmark, but a public reporting study has
given good information about the prevalence in the inner Danish waters.

Country
Austria
Denmark
Estonia
European part of Russia
Finland
Faroe Islands
Germany
Greenland
Iceland
Ireland
Latvia
Lithuania
Netherlands
Norway
Poland
Slovakia
Sweden

Not
Rare
Not
found established
X

Local

Common

Very
Not
common known
X

X
X
X
X

X
X
X

X
X
X
X
X
X
X
X
X

Table 1. The frequency and establishment of Mnemiopsis leidyi, please refer also to the information
provided for this species at www.nobanis.org/search.asp. Legend for this table: Not found –The
species is not found in the country; Not established - The species has not formed self-reproducing
populations (but is found as a casual or incidental species); Rare - Few sites where it is found in the
country; Local - Locally abundant, many individuals in some areas of the country; Common Many sites in the country; Very common - Many sites and many individuals; Not known – No
information was available.

Ecology
Habitat description
M. leidyi lives and reproduces in wide salinity and temperature ranges (Baker and Reeve 1974,
GESAMP 1997) inhabiting both coastal and estuarine waters (GESAMP 1997). Although it is
known more as a coastal ctenophore (GESAMP 1997, Mianzan 1999), there are some specimen
records in oceanic waters, including localities inside the inflow of the Gulf Stream (Harbison et al.
1978). M. leidyi may occur in temperatures from -0.7 to 35 °C and in salinities between 3.4-70 ppt,
but for shorter periods of time, slightly lower or higher values are tolerated (Miller 1974, Hansson
2006). In low salinity areas, they die at higher temperatures (Shiganova et al. 2001). The maximum
depth where the species has been observed is 80-110 m, but maximum densities have been found
between 40-60 m (Huwer et al 2008).
M. leidyi has a broad food spectrum, which includes fish eggs and larvae, different kinds of smaller
holoplanktonic animals, pelagic larvae and even protozoan plankton. In areas with dense
populations of this ctenophore, it may locally affect populations of species with late summer or
autumn larvae (Burrell and Van Engel 1976, Bullard et al. 1999). It often consumes excess food,
which it then regurgitates and is able to eat up to ten times its body weight in food per day (NIMPIS
2002). M. leidyi survives food shortages for as long as 3 (or more) weeks reducing body size during
starvation and in North America it has been observed hundreds of kilometres offshore where food is
scarce (NIMPIS 2002).
Reproduction and lifecycle
The species breeds at temperatures between approx. 9-23°C when plenty of food is available
(GESAMP 1997). Spawning occurs during the night, where it releases eggs and sperm into the
water where fertilisation takes place and it is reported to be able to reproduce all year (NIMPIS
2002). The number of eggs depends on food availability and temperature.
The species is a simultaneous hermaphrodite able to perform self-fertilisation (Oliveira and Migotto
2006), which means that a single individual should in theory be capable of establishing a new
population. As many other Ctenophores it is able to reproduce sexually in larval stage
(paedogenesis). However sexual maturity of larvae is followed by regression of gonads and
subsequent re-maturing of adults (dissogony) (Planka 1974).
For the first 30 hours the embryo develops swimming freely within the egg envelope. Then it breaks
the envelope and hatches into the cydippid stage (Mayer 1912). At this stage it is indistinguishable
from Pleurobrachia pileus at the same stage, which in the eastern Atlantic and the Baltic is a native
ctenophoran species; hence this stage is called “Pleurobrachia stage”. At this stage it is also
indistinguishable from an Arctic ctenophore Mertensia ovum, which also occurs in the northern
Baltic (Gorokhova et al. 2009, Gorokhova and Lehtiniemi 2010).When the animal reaches 5 mm in
length the oral lobes start to develop and when it reaches 10 mm its outline becomes similar to that
of the adult Bolinopsis (another ctenophore species), therefore this juvenile stage is called

“Bolinopsis stage”. Gradually lateral furrows extend upward to the apical organ and the M. leidyi
acquires its own characteristic shape (NIMPIS 2002).
Dispersal and spread
Being native in the central West Atlantic Ocean (like many other marine aliens) and starting its
cross-ocean journey somewhere in the 1980's, the species has now, a little more than 20 years later
efficiently expanded its range to the North East Atlantic, Black Sea, Sea of Marmara, Caspian Sea,
Aral Sea, Mediterranean, and the North and the Baltic Seas. Although its first invasion into the
Black Sea was certainly mediated by shipping and ballast water, it is presently known that its most
recent spread to the North and Baltic Seas was caused by shipping from its native region (Reusch et
al. 2010).
After its introduction to the Black Sea, M. leidyi reproduced intensively causing explosive blooms
during 1988-1990, with a total biomass of 800 million tons of wet weight during the summer of
1989 (Vinogradov et al. 1989). M. leidyi thus displayed the typical population dynamics pattern of a
new coloniser and soon afterwards its abundance and biomass have dropped from ~1000 up to 4600
WW g/m2 (Vinogradov et al. 1989) or 100 – 400 individuals per cubic meter (Zaika et al 1990) or
to moderate levels in 1991 and fluctuated within a range of 200 – 500 WW g/m2 (Shiganova et al.
1998, Mutlu et al. 1994, Vinogradov et al. 1992) or up to 27 individuals per cubic meter (Purcell et
al 2001). In its native range abundances vary in between 1 and 12 individuals per cubic meter
(Purcell et al 2001).

Impact
Affected habitats and indigenous organisms
As stated in multiple sources, feeding mainly on copepods, fish eggs, small fish and fish larvae it
has a potential for big impacts on pelagic marine ecosystems; substantial reductions in abundance
of fish and zooplankton have been attributed to spread of this species in the Black and Caspian Seas
(Shiganova et al 1998; Shiganova et al 2001). In areas with dense populations of this ctenophore, it
may locally affect populations of species with late summer or autumn larvae (Burrell and Van
Engel 1976, Bullard et al. 1999, Purcell et al. 2001).
It directly competes with Aurelia aurita (native jellyfish in the Baltic). M. leidyi has a faster
generation time and higher production rate and can outcompete Aurelia as they occupy the same
layer in the water column and compete for the same planktonic food items (Mutlu et al 1991).
Genetic effects
Not known.
Human health effects
Recently, larvae of the parasitic sea anemone Edwardsiella lineata have been found in M. leidyi in
Sweden. This is the first finding of the sea anemone larvae in the introduced range of M. leidyi. The
larvae can cause a rash called “sea bather's eruption” in persons swimming in the sea due to specific
stinging cells (also called nematocysts). The potential consequences for M. leidyi populations are
discussed, but in its native range E. lineata causes lower and sometimes negative growth rates in M.
leidyi populations (Selander et al. 2009).

Economic and societal effects (positive/negative)
Feeding mainly on a broad spectrum of planktonic organisms, fish eggs and larvae (Burrell and Van
Engel 1976), M. leidyi populations grow rapidly when food is abundant (Purcell et al. 2001). In the
early 1980’s, it was introduced into the Black Sea, where it quickly established and exploded in
abundance. The absence of predators combined with favourable environmental conditions allowed
M. leidyi to spread into the adjacent Sea of Azov as well as Marmara and Aegean Seas (GESAMP
1997, Shiganova et al. 2001, Kideys 2002). During the population explosions in the Black Sea in
1989 and 1995 anchovy fisheries collapsed in the region (Shiganova et al. 2001) causing an
estimated loss of $250 million (NIMPIS 2002). M. leidyi populations are still affecting the
environment of the Caspian Sea, due to the absence of the predator B. ovata there (Stone 2005). In
the Limfjord (DK) scyphomedusae, Cyanea capillata and C. lamarcki, have been observed to feed
on M. leidyi (Riisgård et al. 2007). Expected to threaten sole, plaice and herring fisheries in the
Baltic (Faasse and Bayha 2006, Oliveira 2007). It has also been predicted to affect reproduction of
cod in the Baltic because M. leidyi tend to aggregate near the halocline where Baltic cod spawning
also occurs (Haslob et al. 2007).

Management approaches
Prevention methods
Control of ship ballast waters. However, if it spreads with oceanic currents, this will not prevent M.
leidyi from invading new areas.
Eradication, control and monitoring efforts
Biological control – another Northwest Atlantic ctenophore, Beroe ovata, preys upon M. leidyi.
When B. ovata was introduced into the Black Sea, both spread and environmental impact of M.
leidyi has been greatly reduced (Gordina et al. 2005). There are two native species of Beroe, B.
gracilis and B. cucumis, in the North Sea and inner Danish waters (Riisgård et al. 2007), which may
be expected to be able to feed on M. leidyi. However, their life cycles may not be well adapted to
year-round reproduction of M. leidyi. B. ovata cannot survive in salinities lower than 10 PSU.
Information and awareness
M. leidyi presents a serious economic and ecological threat, therefore it is in focus of scientific and
popular publications related to the general topic of invasive alien species and their spread.
Knowledge and research
Because of its potential threat to fishery resources of the North and Baltic Sea new occurrences of
the species are published as soon as they become noticed. So far there is no definitive information
as to how much the species actually impacts ecosystems in its new invaded range throughout North
European waters, however large impacts on abundance of zooplankton and fish have already been
attributed to M. leidyi in the Black and Caspian seas (Shiganova et al 1998; Shiganova et al 2001)
and therefore are likely elsewhere.
Recommendations or comments from experts and local communities
M. leidyi occurs only in the western and southern Baltic Sea (Gorokhova et al. 2009). Thus, it
would be important to prevent further introduction of specimens from ballast waters and thus to
rapidly apply IMO guidelines for ballast water treatment.
Although M. leidyi tolerates wide range of salinities it is not likely to establish in the northernmost
parts of the Baltic Sea (Bothnian Bay) where both salinity and temperature are low.

In Germany and Denmark, for example, there are no coordinated monitoring programmes to
document the spreading and impacts of M. leidyi in the long run (and of all other alien species).
Thus, it is still a challenge to act on alien species. Therefore, existing management initiatives and
instruments as well as the implementation of new and relevant programmes, must be carefully
applied (Nehring and Klingenstein 2008).
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