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ABSTRACT

Pectinatella magnifica (Leidy 1851) is an invasive freshwater colonial animal belonging to the phylum Bryozoa. It is native to the area east of 
the Mississippi River, from Ontario to Florida. Currently it occurs throughout North America and the first record for it outside that continent 
was for Bille near Hamburg in 1883. Later, it was found in the Elbe (Havel by Spandau), in Tegeler See, a pond in Wroclaw and in Silesia and 
Brandenburg. In addition, floatoblasts of P. magnifica were found in the upper Elbe in Germany in the 1950s. Then, P. magnifica spread to the 
area of Spandau in Berlin and the Oder, and Wroclaw. It is also recorded in Romania and Turkey. In France, it was recorded occurring in the 
area called Franche-Comté in 1994. Its occurrence in the Netherlands was first reported in 2003 and then each following year. The newest 
discoveries are for the Rhine basin in the area between Luxembourg and Germany. Recently, it was also recorded in the Czech Republic and 
Austria. Besides Europe and North America, it is also recorded in Japan and Korea. The statoblasts of P. magnifica are spread by flowing water, 
zoochory and probably also by anthropochory.
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Characteristics of Pectinatella magnifica

Pectinatella magnifica (Leidy 1851) is an invasive or-
ganism belonging to the phylum Bryozoa (Carroget et al. 
2005). Bryozoans (syn. Ectoprocta, Polyzoa) are a group 
of tiny colonial invertebrate animals. They often occur in 
epibenthos and littoral bioceonoses (Rogick 1934; Rog-
ick 1957; Bushnell et al. 1987; Ricciardi and Lewis 1991). 
Most species live in marine environments. According to 
the literature there are 94 freshwater species (Massard 
and Geimer 2008).

A colony is formed by zooids, each consisting of two 
parts: a body wall called cystid and polypide, wherein the 
viscera are located. Body cavities of the zooids in a col-
ony interconnect with one another and individuality is 
suppressed. The exterior of the cystid consists of a layer 
of secretion, which can be e.g. chitin or a jelly-like sub-
stance. Colonies grow by budding and can reach sizes of 
from a few millimetres to several kilograms (Wood 1989). 
They are filter feeders, which feed mainly on plankton 
and detritus (Wood 2001) that they collect by means of 
a retractile ring of ciliated tentacles called a lophophore 
(Riisgård et al. 2004).

Leidy found and described Pectinatella magnifica in 
1851 near Philadelphia. He placed it in the genus Cristate-
lla and called this new species Cristatella magnifica. How-
ever, he soon discovered that this new species differs from 
others in the genus Cristatella and established the new ge-
nus for this species: Pectinatella (Opravilová 2005).

Origin of Pectinatella magnifica
Research on the freshwater bryozoan Pectinatella 

magnifica started in the early 20th century, (e.g. Daven-

port 1904; Wilcox 1906; Braem 1911). Jullien (1885), 
who recorded the occurrence of P. magnifica in Amer-
ica in the Mississippi River in 1885, ignored the fact 
that it occurred in the Hamburg area and described it 
as species endemic to America. Loppens (1908; 1910) 
records P. magnifica occurring in America and Europe, 
but did not comment on this fact. Davenport (1904) 
also records its occurrence outside America, e.g. in Ger-
many (Borodin 1928). Most authors claim that P. mag-
nifica comes from North America (e.g. Jullien 1885), 
although Borg (1930) does not exclude the possibility 
that it might have a cosmopolitan distribution. Lacourt 
(1968) thinks that its assumed import into Europe and 
Asia is uncertain.

Kraepelin (1884; 1887) and Kafka (1887) did not 
doubt that Pectinatella magnifica originated from 
North America. They describe it as an unarctic spe-
cies, which was accidentally introduced into Europe. 
At first it occurred only in the area of Hamburg. Hart-
meyer (1909), who recorded its spread out of this area 
and records it in the Havel and Oder rivers, shared 
this opinion. Historical analyses of the records of this 
species in Europe indicate that the hypothesis of ac-
cidental introduction is the most probable and co-
herent, followed by spreading along navigable water-
courses. Massard and Geimer (2002) also record the 
occurrence of the family Pectinatellidae in four zooge-
ographic areas – Palaearctic, Unarctic, Neotropic and 
Oriental (i.e. Pectinatella magnifica – Palaearctic: Eu-
ropean part and part of Asia, Nearctic, Neotropic and 
Oriental). It has not been recorded in tropical Africa, 
Australasia or on Oceanic Islands in the Pacific (Rogick 
and Schalie 1950). 
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Worldwide distribution

According to many authors Pectinatella magnifica is 
an autochthonous species characteristic of lentic areas, 
such as sluggish rivers and outflows from lakes in the 
eastern and partly also the central part of North Amer-
ica, roughly east of the Mississippi River, from Ontario 
to Florida. Occurrence outside this area is very likely 
only a result of it being introduced. It now appears to be 
well established all across North America, except in are-
as with a cold climate (Rogick and Schalie 1950; Lacourt 
1968; Everitt 1975; Rodriguez and Vergon 2002). 

There is a  single record of statoblasts of Pectinatella 
magnifica in Guatemala (Lacourt 1968) and colonies in 
Japan (Mawatari 1973; Oda 1974; Rodriguez and Vergon 
2002) and Korea (Seo 1998; Rodriguez and Vergon 2002). 

Occurrence in the Southern Hemisphere is so far un-
known.

P. magnifica was recorded in Rattlesnake Creek, a few 
miles from Buffalo (Kellicott 1882), the Mississippi Riv-
er in 1885 (Jullien 1885) and in other states of the USA 
on the north-eastern coast of the Atlantic Ocean: Mas-
sachusetts, Maine and Mississippi (Kraepelin 1887). It 
was recorded in lakes near Coldspring Harbor in New 
York State in 1898 (Davenport 1898). Subsequently it was 
found in a relatively wide area in eastern USA. According 
to Davenport (1904) it now occurs from the Great Lakes 
on the border with Canada to Florida and from the Mis-
sissippi to the Atlantic Ocean. 

Dendy (1963) states that P. magnifica is occasionally 
an abundant species in the Alabama ponds area and oth-
er studies indicate it also occurs in Ohio (Wood 1989), 
Michigan (Bushnell 1965), north-western Louisiana 
(Everitt 1975), Texas and the north-western Pacific area 
(Neck and Fullington 1983; Wood 2001). It is also record-
ed in north–western Indiana (Barnes and Lauer 2003).

Currently (from the 1990s), this bryozoan is reported 
from lakes along the north-western coast of USA in the 
states Michigan, Massachusetts, Pennsylvania, and Can-
ada (Opravilová 2005). 

Occurrence in Europe

The first record of this species outside North Ameri-
ca was from Bille near Hamburg in 1883 (Zimmer 1906; 
Bernauer and Jansen 2006). Later it was recorded in the 
Elbe (Havel by Spandau) and the river basin of the Elbe 
(Tegeler See by Berlin) (Hrabě 1935).

It is also recorded as occurring in a pond of the zo-
ological institute in Wroclaw, which is connected with 
the Oder River and in Silesia and Brandenburg (Hrabě 
1935). 

Floatoblasts of P. magnifica were recorded in the up-
per Elbe in Germany in the 1950s by Kothé (1961). That 
is, this species occurs in the Elbe and Havel in the area of 
Spandau in Berlin and the Oder near Wroclaw in Poland. 

It is not easy to explain its occurrence in Romania and 
Turkey but it might indicate that this species is spreading 
into central and south-eastern Europe. It is interesting 
that it does not appear to be spreading in the opposite 
direction, into Western Europe. It is clear that the Mit-
telland canal, which connects the Elbe, Wesser, Ems and 
Rhine, does not provide a  system of rivers and canals 
flowing to the east (Massard and Geimer 2002). Studies 
of d’Hondt and Condé (1996) and Notteghem (1999) did 
not explain how Pectinatella magnifica got to France. It 
probably first occurred in the canal de l’Est (Territoire 
de Belfort) and spread there from the east (d’Hondt and 
Condé 1996). Its presence in this area was confirmed  
in 1994 (Haute-Saone canal-Territoire Belfore) (Not-
teghem 1999). This canal follows the Rhone-Rhine canal, 
connecting the Rhine and the Elbe. Colonies of P. mag-
nifica were discovered in an area called Franche-Comté 
in 1994. Gradual spread was later recorded in Franche-
Comté and surrounding regions (Rodriguez and Vergon 
2002). It was found in a  pond situated in the valley of 
the Moselle in France in 1995, first near Nomexy and 
later near Chatel-sur-Moselle in a slowly flowing part of 
the Moselle (d’Hondt and Condé 1996). It was recorded 
in the Oder between Küstrin and Hohensaaten in 1996 
(Tittizer et al. 2000), by Bru in 1997 in the Meurthe ba-
sin, in a pond situated in the Monseigneur (a  tributary 
of Mortagne) and in a pond situated in another tributary 
of the Mortagne in 1999 (Notteghem 1999). This author 
also records many colonies in Lake Sorme (Burgundy) 
in 1998. There are other reports of it occurring in four 
different hydro geographic areas, the Rhone, Saone and 
Rhone, Loire and Siena. Its occurrence near Nennig 
probably relates to previous occurrences in France, from 
where it could have been transported by the Mosselle 
(Germany-Luxembourg part). This canal was opened in 
1964 (Massard and Geimer 2002).

Occurrence of P. magnifica in the Netherlands was 
reported first in April 2003 (Massard and Geimer 2002) 
and then each following year. However, it is not recorded 
as occurring in Luxembourg and neighbouring regions 
of Belgium, France and Germany (Geimer and Massard 
1986) or in the Rhine (Franz 1992). Tittizer et al. (2000) 
also concludes that it is unlikely that the Rhine was the 
route via which P. magnifica spread into France (Massard 
and Geimer 2002). Instead, these authors hypothesize 
that its introduction into this area was via commercial 
fishing or ship transport. If this is correct, Pectinatella 
was introduced into the Rhine via French canals (Rhone-
Rhine, Marne-Rhine (the upper Rhine) or the Moselle 
(the middle Rhine).

The most recent records of this species of bryozoan 
are for the Rhine basin, in the area between Luxembourg 
and Germany (Massard and Geimer 2002) and in France. 
It is reported in the following areas of France: Vosges in 
north-eastern France in 1996 and Belfort in the east and 
upper Saona (Rodriguez and Vergon 2002). Grabow 2005 
records it occurring in the summer of 2003 in a former 
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gravel pit connected to the Rhine, in Baden-Wuertem-
berg (Germany).

In summary, apart from its occurrence in USA and 
Canada P. magnifica is recorded occurring in Western 
and Central Europe (France, Luxembourg, Germany, 
Poland, Czech Republic and Austria (Kraepelin 1887; 
Lacourt 1968; Rodriguez and Vergon 2002; Devin et al. 
2005; Bauer et al. 2010; Balounová et al. 2011), Romania 
(Lacourt 1968), Corsica (Notteghem 2009) and Asia Mi-
nor (Lacourt 1968).

Currently P. magnifica is spreading in France, Germa-
ny and the Czech Republic (Rodriguez and Vergon 2002; 
Bauer et al. 2010; Balounová et al. 2011). 

Mode of dispersal

There is little information on the mode of dispersal of 
P. magnifica. The spread in slowly flowing streams is cer-
tainly significantly determined by the flow of the water 
(Rodriguez and Vergon 2002). According to Oda (1974) 
this species is also spread by zoochory (dispersal of sta-
toblasts on feathers of birds). Dispersal by water animals 
and transport with fish (fingerling) in aquaculture is also 
probable (Osburn 1921; Seo 1998). 

This species could have been spread from North 
America into Europe by shipping (Lacourt 1968). An-
other means of anthropochory might be the transport of 
fishing equipment (Seo 1998).

However, P. magnifica is mainly thought to be dis-
persed by transport along rivers on boats and between 
water reservoirs by water birds. The big anchors on the 
statoblasts enable them to attach to different objects in 
the water, such as ships and row-boats, and the feathers 
of birds. It is also possible that statoblasts of this species 
are spread in the droppings of birds because their viabil-
ity is not changed by digestion (Opravilová 2005). It is 
recorded that 38% of the statoblasts of this species passed 
through the digestive system of Anas platyrhynchos un-
harmed (Brown 1933).

Statoblasts have been recorded in the stomach con-
tents of fish, in particular young fish of Micropterus sal-
moides, Pomoxis annularis, Lepomis pallidus and Doroso-
ma capedianum (Osburn 1921; Brown 1933). Notteghem 
(1999) states that it is likely that P. magnifica is spread by 
introducing young fish into rivers and ponds. The spread 
of this species towards the west from western Texas oc-
curred when water canals were constructed (Neck and 
Fullington 1983). (This spread was probably facilitated by 
a combination of transport by water birds and man.)

Conclusion

Pectinatella magnifica is a  native of the area east of 
the Mississippi River, from Ontario to Florida. Current-
ly it occurs throughout Northern America. It was first 

recorded outside North America in the River Bille near 
Hamburg in 1883. In Europe it currently occurs mainly 
in the basins of the Elbe, Oder and Rhine rivers in Ger-
many, Poland, France (including Corsica), Czech Repub-
lic, Netherlands, Austria and Rumania. It is currently 
spreading in France, Germany and the Czech Republic. 
In addition to Europe it is also in Japan and Korea.

The above summary indicates that the spread of 
P. magnifica is not a local phenomenon, but has occurred 
in several areas simultaneously. The records indicate it is 
spreading mainly towards the east. It occurs regularly in 
Western Europe where its spread is restricted to local oc-
cupation of other suitable locations. Central Europe can 
be considered to be the area where this species first col-
onized Europe and the boundaries of its current distri-
bution there are the basins of the Elbe and Vltava rivers 
with local intrusions into the Morava River basin. East 
and South Eastern Europe from Slovakia are considered 
to be potential areas for further spread.

It is assumed that anthropogenic factors such as ship-
ping, construction of dams, connecting channels, ex-
ploitation of resources (e.g. gravel and sand) in swampy 
areas and the associated transport of mining equipment, 
tourism, recreation, water sports, etc. have contribut-
ed considerably to the spread of this species. A certain 
proportion of the spread of Pectinatella magnifica can be 
attributed to the natural dispersal of statoblasts, particu-
larly by water birds. This may also be facilitated by hu-
man activities such as the construction of water works, 
which provide habitats for aquatic birds, including rest-
ing places for migratory birds. Due to the occurrence of 
Pectinatella magnifica in mainly relatively oligotrophic 
to mesotrophic waters, often used in different ways for 
recreational purposes, it is also likely that statoblasts are 
dispersed by these activities.
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