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The genus Branchiobdella Odier, 1823 be-
longs to the family Branchiobdellidae Grube, 1851, 
which most earlier authors, following Stephenson’s 
(1930) classification, had considered as a mem-
ber of the order Oligochaeta (Annelida: Clitellata). 
Holt (1965) raised this family to the ordinal rank, as 
Branchiobdellida within the class Clitellata, in order 
to separate it from the Oligochaeta and Hirudinea. 
Later, he (Holt 1986) raised its five groups of gen-
era to the rank of families. Recently, some authors 
(Brinkhurst 1999, Brinkhurst, Gelder 2001) sup-
pressed Holt’s families to the subfamily rank, re-
sulting into a single family in the order containing 
four subfamilies (Gelder 2010). For more historical 
details, see Gelder (1996). 

Rösel von Rosenhoff (1755) was the first to 
describe a branchiobdellidan living on a crayfish 
body (detailed story in Gelder 1996). Later, Braun 
(1805) was the first to name a crayfish worm, Hirudo 
parasita. Odier (1823) described Branchiobdella 
astaci and mentioned that this new species has simi-
larities with Rösel von Rosenhoff’s (1755) crayfish 
worms. Henle (1835) described Branchiobdella 
parasita and explicitly noted that this was not a 

new species but the species described by Braun 
(1805) as Hirudo parasita. The next species de-
scribed were Branchiobdella pentadonta Whitman, 
1882 and Branchiobdella hexadonta Gruber, 1883. 
Later, Voigt (1885a, 1885b, 1888) recognized the 
four known species as infraspecific variants of a 
single species, Branchiobdella varians, which was 
generally not accepted by the other researchers. The 
first review of branchiobdellidans was Pierantoni’s 
(1912) “Monografia dei Discodrillidae”. In the first 
half of the 20th century, Canegallo (1928) described 
Branchiobdella italica in Italy and Moszyński 
(1938a, 1938b) reported three new branchiobdelli-
dans in the former Yugoslavia, of which only one, 
Branchiobdella balcanica, is currently recognized 
as valid. Georgévitch (1955, 1957) caused great 
confusion when describing 33 new species, in-
cluding several affiliated to four American genera, 
from the former Yugoslavia. All these descriptions 
were based only on the external morphology of the 
body (peristomium, general form of the body) and 
the shape and dentation of the jaws but without any 
details of the reproductive system. In addition, he 
made descriptions from the whole body mounts, in 
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which, in most of the cases, the jaws were not ori-
ented dorso-ventrally, thus, any different view of the 
same jaws was presented as jaws differing by their 
shape. Furthermore, most of the worms described by 
the author as new species were juveniles, for which 
the species identification is very difficult and even 
not possible in many cases. Pop (1965) made a re-
vision of European branchiobdellidans and rejected 
all the species described by Georgévitch (1955, 
1957), showing that all of them were synonyms of 
the known European species of Branchiobdella. He 
did not recognise B. italica of Canegallo’s (1928) 
as a species, as well as the species described by 
Moszyński (1938): B. balcanica Moszyński, 1938, 
B. insolita Moszyński, 1938 and Pterodrilus ka-
ramani Moszyński, 1938. He proposed demoting 
B. italica to a subspecies of B. pentadonta and de-
scribed a new subspecies, B. pentadonta orientalis. 
Actually, as shown later by two other investigators, 
independently from one another, B. italica is a valid 
species, while B. p. orientalis is a junior synonym 
of eitherB. balcanica, according to Karaman (1970), 
or B. insolita, according to Kozarov et al. (1972) 
(for details see below). The latest European spe-
cies added were those described by Subchev (1978), 
Branchiobdella kozarovi, and by Nesemann, Hutter 
(2002), Branchiobdella papillosa.

Intensive ultrastructural investigations on B. 
pentadonta, which will not be a subject of this review, 
were performed in the University of Padua, Italy, in 
the second half of the 20th century. The results of 
these investigations were published in a series of pa-
pers (Bondi 1962a, 1962b, 1963, D’Angelo 1965a, 
1965b, 1965c, Farnesi et al. 1981, 1982, 1990). 

Most European Branchiobdella dwell on a 
crayfish’s exposed surface but two of them, B. 
astaci and B. hexadonta, live in the host’s gill cav-
ity. There are no special investigations on the rela-
tionship between European branchiobdellidans and 
their hosts (besides those inhabiting gill chamber – 
see below), but according to Lee et al. (2009), who 
worked with Asian species, the relationship between 
crayfish and branchiobdellidans living on the host 
surface can fluctuate between commensalism and 
mutualism (e.g. cleaning functions). The latter au-
thors proved experimentally that the presence of a 
complex of branchiobdellidans did have significant 
impact on the host growth rates when cultured un-
der high fouling pressure. Evidence was presented 
that the European B. astaci and B. hexadonta injure 
their hosts (Kozarov et al. 1972, Mažylis, Grigelis, 
1979, Quaglio et al. 2006). 

Branchiobdellidans were found on four out 
of the five indigenous European crayfish species: 

Astacus astacus (Linnaeus, 1758), Astacus lepto-
dactylus Eschscholtz, 1823, Austropotamobius tor-
rentium (Schrank, 1803) and Austropotamobius pal-
lipes Kessler, 1876. The only exception was Astacus 
pachypus Rathke, 1837, which has never been re-
corded as a host of branchiobdellids. In addition, 
some European Branchiobdella were recorded on 
the following introduced species: Orconectes limo-
sus (Rafinesque, 1817), Pasifastacus leniusculus 
(Dana, 1852) and Procambarus (Scapulicambarus) 
clarkii (Girard, 1852), (see the references below for 
each Branchiobdella species).

Branchiobdellidans were found in almost 
all parts of Europe, in which crayfish occurs, but 
none have been reported so far from the peripheral 
European countries having indigenous crayfish – 
Norway and Ireland in the north-west and Spain and 
Portugal in the south-west. However, B. kozarovi 
reaches Asian Turkey (Subchev 2007, 2008, 2012, 
Subchev, Gelder 2010), and Iran (Asgharnia 2005, 
Fard, Gelder 2011) in south-east and Georgia and 
Kazakhstan in north-east (Subchev 2007, 2008, 
Subchev, Gelder 2010). B. hexadonta was report-
ed also in Morocco by Nesemann, Neubert (1999) 
and this is the only report on branchiobdellidans for 
Africa.

Today the genus Branchiobdella consists of 17 
valid species divided in two groups: one that occurrs 
allopatrically in Europe and some adjacent regions 
in Middle East and another in the Far East. The 
European species are: B. astaci Odier, 1823, B. para-
sita (Braun, 1805), B. pentadonta Whitman, 1882, B. 
hexadonta Gruber, 1883, B. italica Canegallo, 1928, 
B. balcanica Moszyński, 1938, B. kozarovi Subchev, 
1978, B. papillosa Nesemann and Hutter, 2002. The 
Asian species are B. digitata Pierantoni, 1906, B. 
minuta Pierantoni, 1912, B. orientalis Jamaguchi, 
1934, B. cheni Liu, 1964, B. monodontus Liu, 1983, 
B. macroperistomium Liu & Zhang, 1983, B. teresae 
Subchev, 1986 and B. domina Timm, 1991. 

The present review is focused on the European 
Branchiobdella species only (for the Asian repre-
sentatives of the genus, see Gelder, Ohtaka, 2002, 
and references therein). For a general description 
of branchiobdellidan morphology and anatomy, we 
refer to Karaman (1967), Holt (1986), Nesemann, 
Neubert (1999) and Gelder (2010). Only a short 
description of each European species, with its most 
specific features, will be presented here. For detail 
descriptions of the species, the reader may refer to 
the original descriptions in the corresponding arti-
cles as well as to the descriptions given in more com-
prehensive papers (Schmidt 1907, Pierantoni 1912, 
Moszyński 1938a, 1938b, Pop 1965, Karaman 1970, 
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Kozarov et al. 1972, Nesemann 1994, Nesemann, 
Neubert 1999). 

One of the confusing features of branchiobdel-
lidans is their size. Due to their growth, both juve-
nile and adult worms have different body dimen-
sions. At the same time, some authors refer to liv-
ing worms, while others describe fixed specimens. 
With regard to the fixed worms, different fixatives 
lead to different degree of shrinking of the speci-
mens. Nevertheless, we still believe that the division 
of the European branchiobdellidans in two groups, 
big ones and small ones (Subchev 1984), is useful, 
at least for a preliminary identification, especially in 
dealing with adult worms (or, better to say, worms 
that have reached their maximal size) from more 
than one species. In this review, the body shape and 
dimensions refer to fixed adult specimens. For iden-
tification keys to European Branchiobdella spp., we 
recommend to readers to use articles by Karaman 
(1967), Boshko (1983), Subchev (1984), Subchev, 
Stanimirova (1998), Nesemann, Neubert (1999). 

Corrections to Gelder’s (1996) check list (see 
below) are given in the list of synonymy for each 
species. The new and changed species or authority 
names, as well as any other changes, are marked by 
asterisks.
Branchiobdella astaci Odier, 1823

Synonyms: Astacobdelle branchiale (Vallot, 1840) 
Moquin-Tandon, 1846*; Astacobdella roesoli (Diesing, 1850) 
Gelder, 1996; Branchiobdella astaci fluviatilis (Ostroumoff, 
1883) Gelder. 1996; Branchiobdella astaci leptodavtyli 
(Ostroumoff, 1883) Gelder, 1996; Branchiobdella varians var. 
astaci (Voigt, 1885) Pierantoni, 1912; Hirudo (Microbdella) 
astaci (Gervais, 1836) Moquin-Tandon, 1846*; Malacobdella 
(Hirudo) Astaci (Gervais, 1836) Diesing, 1850; Microbdella 
astaci (Gervais, 1845) Moquin-Tandon, 1846*

Type material: deposited type specimens most 
probably not available; such were not mentioned 
by Odier (1823) and not found by us in either the 
Museum of Natural History in Paris or the other main 
European museums (Vienna, Berlin and London). 

Type locality: France, not specified by Odier 
(1823).

According to Nesemann, Neubert (1999), 
Hirudo astaci is not a branchiobdellidan and should 
be deleted from Gelder’s (1996) list of synonymy. 
The first to synonymize H. (M.) astaci with M. asta-
ci was not Vejdovský (1884), as specified in Gelder 
(1996), but Moquin-Tandon (1846). (Here and be-
low the new or modified synonyms are marked by 
asterisks.)

The main features of B. astaci which are 
sufficient to distinguish it from other European 
Branchiobdella are: the adults are relatively big 

(maximum body size more than 4-5 mm), with thick 
body widened in the middle part, and triangular jaws 
with clear difference in size – the dorsal jaw being 
much larger than the ventral jaw (here and in the re-
maining species the characteristic features are taken 
from the original descriptions and from Pierantoni 
1912, Pop 1965, Kozarov et al. 1972, Nesemann, 
Neubert 1999). This species lives exclusively on 
crayfish gills (Whitman 1882, Schmidt 1907, Pop 
1965, Kozarov et al. 1972, Subchev, Stanimirova 
1986). Some authors (Kozarov et al. 1972, Mažylis, 
Grigelis 1979, Quaglio et al. 2006) in reference to 
their observations of heavy damages of the gill fila-
ments with melanization and amputation, claimed 
that B. astaci is a parasite. 

B. astaci is a gill-dwelling species. It was found 
on the following European crayfish: A. astacus 
(Kozarov et al. 1972, Subchev, Stanimirova 1998, 
Klobučar et al. 2006, Subchev, Gelder 2010), A. 
leptodactylus (Boshko 2010, Subchev, Gelder 
2010), A. torrentium (Subchev, Stanimirova 1986, 
1998), A. pallipes (Klobučar et al. 2006, Gelder 
et al. 1994, Subchev, Gelder 2010). The only other 
species that inhabits a host’s gill chambers is B. hex-
adonta and these two species have never been found 
together on the same host. However, B. astaci was 
found to co-exist with other Branchiobdella species 
dwelling on exposed surfaces of crayfish: B. para-
sita (Subchev, Stanimirova 1986, 1998), B. penta-
donta (Subchev, Stanimirova 1986, 1998), B. italica 
(Klobučar et al. 2006) and B. balcanica (Subchev, 
Stanimirova 1998). 

According to Pop (1965), B. astaci was the 
rarest species among the European branchiobdelli-
dans (B. kozarovi and B. papillosa were not known 
at that time). However, this conclusion might be 
inferred from the fact that not all investigators of 
branchiobdellidans examined the gills, the specific 
host microhabitat of the species. B. astaci is distrib-
uted throughout almost all European coutries (Table 
1). Besides the countries where branchiobdellidans 
were not found (see above), the species has also not 
been found in Greece and the Scandivanian coun-
tries. However, this species was reported for England 
(Leeke, Price 1965, Rosewarne et al. 2012) as well 
as for some northern regions of Russia (see Boshko 
2010). B. astaci on A. leptodactylus was recently re-
ported from Yakshchi Lake in northern Kazakhstan 
(Kolesnykova 2008). 
Branchiobdella parasita (Braun, 1805)

Incorrect spellings: Branchiobdella parasitica 
Synonyms: Astacobdella branchialis (Vallot, 1840) 

Vejdovský, 1884; Branchiobdella varians var. parasita (Voigt, 
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1885) Pierantoni, 1912; Branchiobdella anatis (Pierantoni, 
1912) Pop, 1965; Branchiobdella bidens (Pierantoni, 1912) 
Pop, 1965; Branchiobdella decidonta (Pierantoni, 1912) Pop, 
1965; Branchiobdella tridens (Pierantoni, 1912) Pop, 1965; 
Cambarincolla cylindrica (Georgévitch, 1957) Pop, 1965; 
Cambarincolla odontias (Georgévitch, 1955) Pop, 1965; 
Pterodrilus aliata (Georgévitch, 1957) Pop, 1965; Pterodrilus 
bidens (Georgévitch, 1955) Pop, 1965; Pterodrilus denta-
ta (Georgévitch, 1957) Pop, 1965; Pterodrilus karamani 
(Moszyński, 1938) Pop, 1965; Pterodrilus megas (Georgévitch, 
1955) Pop, 1965; Pterodrilus megodont (Georgévitch, 1955) 
Pop, 1965; Pterodrilus prion (Georgévitch, 1955) Pop, 1965; 
Xironogiton bidens (Georgévitch, 1955) Pop, 1965

Type material: deposited type specimens most 
probably not available: such were not mentioned ei-
ther by Braun (1805) or by Henle (1835), and were 
not found by us at the Natural History Museum in 
Berlin and at the other main European natural his-
tory museums (Vienna, Paris and London). 

Type locality: Germany, not specified by Braun 
(1805).

As noted above this species was described as 
Hirudo parasita by Braun (1805). Later Henle (1835) 
moved the species to the genus Branchiobdella and 
gave much more details on its morphology and biol-
ogy. After wrong citing of Henle as the author of the 
species by Pierantoni (1912), this mistake was also 
made by other authors, e.g. Halgoš (1972), Subchev 
(1984), Gelder (1996), and Wierzbicka, Śmietana 
(1999). Some authors included both names: “B. 
parasita (Braun, 1805) Henle, 1835” (Pop 1965, 
Kozarov et al. 1972, Meike 1999), while others (e.g., 
Hoffmann 1966) used an incorrect name – B. para-
sitica – for B. parasita. Meijering (1971) reported 
“B. parasitica” on crayfish from the River Fulda, 
Germany, but based on the picture of that worm, it 
was actually B. pentadonta. In this case there was 
also a picture of crayfish pincers with branchiob-
dellidans on them; the pincers are host microhabi-
tats that are usual for B. pentadonta, but not for B. 
parasita (see below). B. parasita is, like B. astaci, a 
relatively big worm (maximum body size more than 
4-5 mm) but clearly differed from B. astaci by: (1) 
its more or less cylindrical body and (2) jaws that 
are triangular but almost equal in size and bear small 
lateral teeth, while in B. astaci the jaws are clearly 
different in size and bear no teeth.

B. parasita lives on exposed surface of the 
crayfish: eyestalks, thorax (usually at its edges) 
and abdomen (Whitman 1882, Henle 1835). Our 
observations have shown that the most preferable 
host microhabitat is the ventral side of the abdomen 
where the relatively big worms are more securely 
protected. We more often find cocoons of B. para-
sita in the mentioned microhabitat (Subchev, unpub-
lished observations). Halgoš (1972) also indicated 

the ventral and lateral part of the crayfish abdomen 
as the most preferable host microhabitat for B. para-
sita. Similarly, Meike (1999) found this species more 
often on the ventral part of crayfish abdomen and 
lateral parts of the thorax.

B. parasita was found on the European indig-
enous crayfish species A. astacus (Halgoś 1972, 
Kozarov et al. 1972, Subchev, Stanimirova 1986, 
1998, Klobučar et al. 2006, Kovács, Juhász 2007, 
Füreder et al. 2009), A. leptodactylus (Subchev, 
Stanimirova 1998, Boshko 2010), A. torrentium 
(Halgoś 1972, Subchev, Stanimirova 1986, 1998, 
Klobučar et al. 2006, Füreder et al. 2009), A. 
pallipes (Gelder et al. 1994, Gelder et al. 1999, 
Quaglio et al. 2006), and also on the alien crayfishes 
O. limosus (Nagel 1978, Ďuriš et al. 2006), P. le-
niusculus (Kovács, Juhász 2007) and P. (S.) clarkii 
(Gelder et al. 1999).

B. parasita was found to co-exist with B. astaci 
(Subchev, Stanimirova 1986, 1998), B. pentadonta 
and B. hexadonta (Subchev, Stanimirova 1986, 1998, 
Śmietana, Wierzbicka 1999, Klobučar et al. 2006), 
B. balcanica (Halgoś 1972, Klobučar et al. 2006) 
and B. kozarovi (Śmietana, Wierzbicka 1999).

B. parasita is widely distributed in Europe 
(Table 1) – to Denmark and Sweden in the north, but 
has not been found in Norway and Finland (see also 
Subchev 2009), and to Greece and Italy in the south. 
B. parasita was not reported for Ukraine, in spite of 
the intensive investigations on branchiobdellidans 
in that country (Boshko 1983, 2010, Kolesnykova 
2007, Kolesnykova et al. 2008). Only a few records 
are available for Russia (Boshko 2010), which may 
mean that the main east boundary of the species is 
Greece-Bulgaria-Romania-Poland.

Branchiobdella pentadonta Whitman, 1882
Incorrect spellings: Branchiobdella pentodonta 
Synonyms: Branchiobdella varians var. pentadonta (Voigt, 

1885) Pierantoni, 1912; Branchiobdella capito (Georgévitch, 
1955) Pop, 1965; Branchiobdella cordis (Georgévitch, 1955) 
Pop*, 1965; Branchiobdella segmentata (Georgévitch, 1957) 
Pop, 1965; Branchiobdella septadonta (Georgévitch, 1957) 
Pop, 1965; Cambarincola dojranensis (Georgévitch, 1955) 
Pop, 1965; Cambarincola gastrax (Georgévitch, 1955) Pop, 
1965; Cambarincolla odontias (Georgévitch, 1955) Pop*, 1965; 
Xironodrilus crassus (Georgévitch, 1955) Pop, 1965; Xironogiton 
dilatatus (Georgévitch, 1955) Pop, 1965; Xironogiton doli-
coderos (Georgévitch, 1955) Pop, 1965; Xironogiton latus 
(Georgévitch, 1957) Pop, 1965

Type material: deposited type specimens most 
probably not available: such were not mentioned by 
Whitman (1882) and not found by us at the Natural 
History Museum in Berlin and at the other main 
European natural history museums (Vienna, Paris 
and London). 
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Type locality: Leipzig, Germany (Whitman, 
1882).

After the description of the species by Whitman 
(1882), Pierantoni (1912) was first to change the 
original name B. pentadonta to B. pentodonta. 
Consequently, many other authors, among them Pop 
(1965) in his review and Gelder (1996) in his check-
list, also used “pentodonta” instead of “pentadonta”. 
According to Prof. S. R. Gelder (personal communi-
cation), from linguistic point of view, “pentodonta” 
as used by Pierantoni (1912) is the correct form of 
the name. However, article 32.5.1 of the International 
Code of Zoological Nomenclature http://www.nhm.
ac.uk/hosted-sites/iczn/code says: “If there is in the 
original publication itself, without recourse to any 
external source of information, clear evidence of an 
inadvertent error, such as a lapsus calami or a copy-
ist’s or printer’s error, it must be corrected. Incorrect 
transliteration or latinization, or use of an inappro-
priate connecting vowel, are not to be considered in-
advertent errors”. Therefore, the original spelling of 
B. pentadonta is correct. 

As mentioned above, Georgévitch (1955, 1957) 
described more than 30 new branchiobdellidan spe-
cies from Lake Dojran located in FYROM and some 
other sites in the former Yugoslavia. However, those 
descriptions were made without compliance with the 
elementary requirements for describing new species 
(see above). Pop (1965) showed in his revision that 
none of these species was new and most of them 
were synonyms of B. pentadonta. Karaman (1967) 
caused some additional confusion by transferring 
some of the synonyms of B. pentadonta in Pop (1965) 
to the synonymic list of B. italica. However, that 
transfer was not accepted by Gelder (1996). Neither 
Karaman (1967) argued why he made this move nor 
Gelder (1996) explained why he did not accept this 
moving. In fact, the material from the “new species” 
Branchiobdella cordis and Cambarincola odontias, 
as described by Georgévitch’s (1955) originated 
from Lake Dojran where A. pallipes – the specific 
host of B. italica, does not occur. Thus, those two 
species should be synonyms of B. pentadonta and 
moved back to the synonymic list of B. pentadonta 
proposed by Pop (1965). For the remaining syno-
nyms of B. italica in Karaman (1967), see below.

Characteristic feature for this small size (the 
maximum body size less than 4-5 mm) species is the 
flattened body, which is clearly widened in the mid-
dle part (leaf-like) (for additional differences from 
B. balcanica, see below). The jaws bear five well 
defined teeth, of which the middle and lateral are 
bigger than the intermediate ones (Whitman 1882). 
However, the number of the teeth, particularly in the 

ventral jaw, may vary to seven (Kozarov et al. 1972, 
Halgoš 1972). Thus, the jaws in B. pentadonta 
clearly distinguished the species from B. astaci, B. 
parasita, B. hexadonta, and B. papillosa. At the same 
time, the jaws in this species are similar by shape 
and dentation to those of B. italica and B. balcanica 
and by dentation only to those of B. kozarovi.

According to Whitman (1882), B. pentadonta 
was found “chiefly on the anterior part of ambula-
tory limbs, on the inner side of the first long join”. 
On the other hand, Halgoš (1972) stated that this 
species is located mainly on the head part (pincers 
and antennae), as well as on the dorsal part of the 
abdomen. Our observations (Subchev, unpublished) 
supported the findings of Halgoš (1972). It may be 
noted that in the cases of high infestation the worms 
and cocoons could be found on the whole body of 
the host, as observed by us in Greece.

B. pentadonta was found on: A. astacus 
(Kozarov et al. 1972, Halgoś 1972, Subchev, 
Stanimirova 1986, 1998, Klobučar et al. 2006, 
Kovács, Juhász 2007, Füreder et al. 2009, Boshko 
2010), A. leptodactylus (Subchev, Stanimirova 1998, 
Boshko 2010), A. torrentium (Subchev, Stanimirova 
1986, 1998, Klobučar et al. 2006, Kovács, Juhász 
2007, Füreder et al. 2009) and A. pallipes (Füreder 
et al. 2009), and on the alien species O. limosus 
(Ďuriš et al. 2006). 

It is known that B. pentadonta co-exists 
with the following Branchiobdella spp.: B. astaci 
(Subchev, Stanimirova 1986, 1998), B. parasita and 
B. hexadonta (Subchev, Stanimirova 1986, 1998, 
Śmietana, Wierzbicka 1999, Klobučar et al. 2006); 
B. kozarovi (Subchev, Stanimirova 1998) and B. 
balcanica (Śmietana, Wierzbicka 1999, Klobučar 
et al. 2006).

B. pentadonta is widely distributed species in 
West, Central and in a part of Eastern Europe (Table 
1). However, it is not found in France and the Nordic 
countries besides Finland. The species was not re-
corded in Romania by Pop (1965). There are only а 
few records for B. pentadonta in Ukraine and Russia 
(Boshko, 2010), in which countries the species 
seems to be replaced by B. kozarovi that dwells on 
the same host localities, with A. leptodactylus being 
the predominant crayfish species (see below).

Branchiobdella hexadonta Gruber, 1883
Incorrect spellings: Branchiobdella hexodonta
Synonyms: Branchiobdella dubia (Pierantoni, 1912) Pop, 

1965; Branchiobdella ochridensis (Georgévitch, 1957) Pop, 1965; 
Branchiobdella varians var. parasita (Voigt, 1885) Pierantoni, 
1912; Branchiobdella pentadonta (Georgévitch, 1957), new 
synonymy, a homonym of B. pentadonta Whitman, 1882; 
Cambarincolla pluridentata (Georgévitch, 1957) Pop, 1965
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Type material: deposited type specimens 
most probably not available: such were not men-
tioned by Gruber (1883) and not found by us at the 
Natural History Museum in Berlin or in other main 
European natural history museums (Vienna, Paris 
and London). 

Type locality: Germany, not specified by 
Gruber (1883).

Similarly to the case with B. pentadonta, 
Pierantoni (1912) and many authors after him 
used the incorrect name B. hexodonta instead of 
the correct B. hexadonta (see above). The species 
was described by Gruber (1883) but, as it may be 
seen from the comparative pictures presented in 
his paper, Dorner (1865) was the first who found a 
worm with jaws specific of B. hexadonta. However, 
Dorner (1865) reported the worms as a known spe-
cies, B. astaci – most probably because of the lo-
cation of the worms in the crayfish gill chamber. 
Georgévitch (1957) described “Branchiobdella 
pentadonta nov. spec.”, with drawings of its body 
and jaws, on pp. 11-12 of his paper, but in the list of 
all the species on p. 7 only B. pentadonta Whitman 
was included; thus this “new species” was miss-
ing. In fact, based upon the drawing of the jaws 
in the same paper, the “new species” was B. hexa-
donta, not B. pentadonta. The case was not treated 
in any of the revision and review papers dealing 
with European Branchiobdella, e.g., Pop (1965), 
Karaman (1967, 1970) and Gelder (1996). Only 
Kozarov et al. (1972) noticed this and proposed this 
species to be included in the list of synonyms of B. 
hexadonta, while also noting the homonymy with 
the species described by Whitman (1882). However, 
according to article 52.2 of the International Code 
of Zoological Nomenclature, B. pentadonta in 
Georgévitch (1957) is not a valid name since it is a 
junior homonym of the species in Whitman (1882) 
and cannot be a synonym of B. hexadonta. This 
“small” European species (maximum body size af-
ter fixation less than 4-5 mm) clearly differs from 
the other Branchiobdella by: (1) the form and den-
tation of the jaws; (2) its relatively small size with 
almost cylindrical body; and (3) the division of the 
head into two parts by an obvious transverse furrow 
– a feature that is specific only of this species. B. 
hexadonta is an obligatory dweller in crayfish gill 
chambers (Schmidt 1907, Pop 1965, Kozarov et al. 
1972, Wierzbicka, Śmietana 1999).

Wierzbicka, Śmietana (1999) found fragments 
of the crayfish gills in the B. hexadonta guts, but only 
in 6.9% of the individuals, while the gut content in 
specimens of this species suggested feeding on rotif-
ers, diatoms and filamentous algae. 

B. hexadonta was found on: A. astacus 
(Kozarov et al. 1972, Halgoś 1972, Subchev, 
Stanimirova 1998, Klobučar et al. 2006, Kovács, 
Juhász 2007, Boshko 2010, Füreder et al. 2009), 
A. leptodactylus (Boshko 2010), A. torrentium 
(Subchev, Stanimirova 1986, 1998, Klobučar et al. 
2006, Kovács, Juhász 2007, Füreder et al. 2009), A. 
pallipes (e.g., Klobučar et al. 2006, Füreder et al. 
2009), and the introduced species O. limosus (Ďuriš 
et al. 2006).

B. hexadonta was found on the same host to-
gether with B. balcanica (Halgoś 1972), B. balcani-
ca and B. kozarovi (Śmietana, Wierzbicka 1999), 
as well as B. parasita and B. pentadonta (Subchev, 
Stanimirova 1986, 1998, Śmietana, Wierzbicka 
1999, Klobučar et al. 2006). The species was found 
in the same locality together with B. papillosa 
(Nesemann, Hutter 2002).

The range of B. hexadonta covers almost all 
European countries, but does not reach beyond the 
line Greece-Bulgaria-Romania-Poland in the east 
(Table 1). It was not found either in Nordic and 
Baltic countries or in Russia and Ukraine – the re-
port of this species by Svetlov (1926) for Russia is 
most probably wrong (Boshko 2010, Subchev 2011). 
Recently, B. hexadonta was reported for Morocco 
(Nesemann, Neubert 1999), this is the first report of 
branchiobdellidans for Africa (see a detailed review 
of B. hexadonta distribution in Subchev, 2011).
Branchiobdella italica Canegallo, 1928

Synonyms: Branchiobdella pentodonta italica (Pop, 
1965) Karaman, 1967; Bdellodrilus hexadonta (Georgévitch, 
1957) Karaman, 1967; Branchiobdella karamani (Georgévitch, 
1957) Karaman, 1967; Branchiobdella unidonta (Georgévitch, 
1957) Karaman, 1967; Cambarincolla hamata (Georgévitch, 
1957) Karaman, 1967; Xirondrilus tetradonta (Georgévitch, 
1955) Karaman, 1967; Xironogiton tridens (Georgévitch, 1955) 
Karaman, 1967; Branchiobdella pentadonta (Georgévitch, 
1957) Kozarov et al. (1972)

Type material: deposited type specimens most 
probably not available: such were not mentioned by 
Canegallo (1928).

Type locality: presumably Italy; the species 
was described from worms collected on crayfishes 
from Milano Aquarium (Canegallo 1928).

Karaman (1967) considered as synonyms of B. 
italica some Georgévitch’s (1957) species, which 
earlier Pop (1965) had synonymized to B. penta-
donta or his newly described subspecies, B. penta-
donta orientalis. On the other hand, Gelder (1996) 
did not accept the changes in the synonymic lists of 
B. italica as made by Karaman (1967). In fact, as 
mentioned above, B. cordis and C. odontias should 
be moved back to the list of synonyms of B. penta-
donta (see above) but the remaining six species of 
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Karaman’s (1967) new synonymic list of B. italica 
could be left there. The argument for this is the fact 
that the specimens used for the species description 
were obtained most probably on A. pallipes, the spe-
cific host of B. italica. According to G. Klobučar 
(personal communication), in the type localities – 
rivers Yadro (Jadro) and Cetina in Croatia, at least 
at the time when Georgévitch obtained the material 
for his investigations, A. pallipes was either the only 
crayfish species inhabiting the locality (Yadro) or a 
member of crayfish species complex inhabiting the 
locality (Cetina). 

According to the description and drawings 
of the reproductive system in Canegallo (1928), 
the main features that separate this species from 
B. pentadonta (the only species with similar shape 
and dentation of the jaws, which was known at that 
time), are: the fusiform body, the spermatheca duct 
clearly longer than the spermatheca bulb, and the 
long glandular and non-glandular part of the male 
reproductive system. Karaman (1970), relying on 
his own material, confirmed these differences. Pop 
(1965) lowered the taxonomic status of B. italica to 
a subspecies, B. pentadonta italica, and at the same 
time described a new subspecies, B. pentadonta ori-
entalis. These taxonomic changes, however, were 
corrected by Karaman (1970) who restored the spe-
cies status of all members of his so called “pento-
donta” group, B. pentadonta, B. italica and B. bal-
canica (= B. pentadonta orientalis, see below). It is 
worth mentioning that many Italian investigators did 
not recognize the species described by Canegallo 
(1928), e.g., Del Roscio (1962) and Bondi (1962a), 
but they did not provide any strong comparative 
morphological proofs for this. On the other hand, ac-
cording to the pictures of whole worms presented in 
the papers of the Italian scientists that worked on the 
morphology and ultrastructure of Branchiobdella, 
e.g. Bondi (1962a), Farnesi et al. (1981), it seems 
that they dealt with B. italica, not with B. pentadonta 
as stated.

Canegallo (1928) found B. italica mainly on 
the lateral/ventral edge of the cephalothorax, proxi-
mal segments of the legs, and also on the jaw ap-
pendages of the host.

B. italica is the only endemic European species 
that occurs solely on a single European host, A. pal-
lipes. However, it was found also on one introduced 
species, P. (S.) clarkii (Gelder et al. 1999). The other 
Branchiobdella spp. found to co-exist with B italica 
are B. astaci (Klobučar et al. 2006) and B. parasita 
(Gelder et al. 1999).

The distribution of B. italica is restricted to 
Italy, Croatia, and parts of Bosnia and Herzegovina, 

in which countries the species only host A. pallipes 
occurs (Table 1). Karaman (1970) indicated several 
sites, in which he found this species, all of them be-
ing in Croatia. However, his illustration of the male 
reproductive system and spermatheca in B. italica 
(Fig. 1 in his paper) are of worms from Kesići at 
B. Grahovo/ Bosnia and Herzegovina. This village 
is located very close to the border with Croatia and 
according to the map in Souty-Crosset et al. (2006) 
fall inside the range of A. pallipes. Thus, Bosnia and 
Herzegovina also should be added to the range of 
the species. Kahl, Wojtas (1974) reported B. italica 
from Poland. However, for the identification of their 
material they relied only on the different number of 
teeth on jaws which is not a reliable feature to dif-
ferentiate B. italica from B. pentadonta. Moreover, 
the host was A. astacus and not A. pallipes (the latter 
not found in Poland). All this leads to the conclusion 
that the authors most probably found B. pentadonta 
and not B. italica.
Branchiobdella balcanica Moszyński, 1938

Synonyms: Branchiobdella insolita (Moszyński, 1938) 
Karaman, 1967; Xironogiton dolicoderos (Georgévitch, 1957) 
Pop, 1965; Branchiobdella pentodonta orientalis (Pop, 1965) 
Karaman, 1967

Type material: deposited type specimens most 
probably not available: such were not mentioned by 
Moszyński (1938a).

Type locality: the River Ibar, Kosovska 
Mitrovica, Kosovo (Moszyński 1938a).

Moszyński (1938a) described two new 
Branchiobdella species from the former Yugoslavia: 
B. balcanica and B. insolita. Almost the same de-
scriptions were presented in Moszyński (1938b). 
Because of different imprint (1937) and actual 
(1938) date of publication many authors, e.g. Pop 
(1965), Karaman (1967, 1970), and Subchev (in all 
the papers where this species is mentioned), reported 
a wrong year (1937) of the species description. The 
original descriptions of these two species are incom-
plete and difficult to be compared to one another: 
a drawing of the jaws only (wrongly interpreted by 
the author because of showing only a lateral view) 
is presented for B. balcanica, while a drawing of 
the spermatheca and male reproductive system only 
is presented for B. insolita. However, both species 
have a common morphological feature presented in 
both descriptions – a sudden expansion of the body 
starting at the 4th body segment, which differentiates 
them from all other members of Branchiobdella, in-
cluding the two close species with similar shape of 
the jaws, B. pentadonta and B. italica. Pop (1965) 
synonymized B. balcanica with B. pentadonta (his 
subspecies B. pentodonta pentodonta) and B. in-
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solita with B. italica (his subspecies B. pentodonta 
italica). However, he did not note the very important 
peculiarity shared by these two species in Moszyński 
(1938a) – their body shape as mentioned above. This 
distinct morphological feature that distinguishes 
these worms from both Branchiobdella species (B. 
pentadonta and B. italica) with similar jaws in the 
“pentodonta group” of Karaman (1970), was the rea-
son for their validation proposed independently by 
Karaman (1967, 1970) and Kozarov et al. (1972). 
Karaman (1967, 1970) restored B. balcanica based 
on the original description and noted that the species 
is a junior synonym of B. insolita, while Kozarov 
et al. (1972) restored B. insolita with referring to 
the expansion of the 4th body segment and the shape 
of the spermatheca and male reproductive system, 
which were drawn by Moszyńsky (1938a, 1938b). 
Kozarov et al. (1972), relying on their own material, 
demonstrated by drawings that the spermatheca of B. 
balcanica (their B. insolita) is clearly distinguished 
from the spermatheca of B. pentadonta by having a 
duct similar in length to the spermatheca bulb, while 
in B. pentadonta this duct is shorter and connects 
with the spermatheca bulb end laterally. In addition, 
the glandular part of the male reproductive system 
in B. balcanica is clearly shorter than the non-glan-
dular part of that system, while the opposite is valid 
in B. pentadonta. In fact, the spermatheca and male 
reproductive system of B. balcanica is more similar 
to those in B. italica than in B. pentadonta. However, 
the differences in body shapes of the two species: a 
flatten body with a sudden expansion from the 4th 
body segment in B. balcanica and a fusiform body in 
B. italica gives no possibility for misidentification. 
The subspecies, B. pentadonta orientalis, described 
as a new by Pop (1965), is actually a junior synonym 
of B. balcanica (Karaman 1970). Karaman (1967) 
also described a new B. balcanica subspecies – B. 
balcanica sketi. However, he indicated the bigger 
spermatheca and penis (actually penis bursa) in the 
new subspecies as the only features that differentiate 
the subspecies from the nominal one, without giving 
data about variations, which is not enough for iden-
tification. Recent investigations on worms from the 
same locality provided no proofs of the existence of 
enough differences to separate the local B. balcanica 
population as a new subspecies (Maria Kolesnikova, 
personal communication). 

According to Boshko (1983), B. balcanica is 
located on the thoracic and abdominal limbs of the 
host.

The following species have been reported as 
hosts of B. balcanica: A. astacus (Kozarov et al. 
1972, Halgoś 1972, Subchev, Stanimirova 1998, 

Klobučar et al. 2006, Kovács, Juhász 2007, Füreder 
et al. 2009, Boshko 2010), A. leptodactylus (Boshko 
2010), A. torrentium (Halgoś 1972, Kovács, Juhász 
2007) and O. limosus (Ďuriš et al. 2006).

B. balcanica was found to co-exist with B. 
astaci (Subchev, Stanimirova (1998) as well as B. 
parasita and B. hexadonta (Halgoś 1972; Klobučar 
et al. 2006)

B. balcanica has been found from Germany and 
Austria through the Czech Republic and Poland and 
almost all Balkan countries to Ukraine (not reported 
for Russia, but seem to be absent from the Nordic 
and Baltic countries as well as in the southern coun-
tries such as France, Italy and Greece (Table 1).

Branchiobdella kozarovi Subchev, 1978 
No synonyms.
Type specimen and paratypes: in the National 

Museum of Natural History, Sofia, Bulgaria. 
Paratypes are also available at museums of natural 
history in Paris, Berlin and London.

Type locality: man-made ponds near the vil-
lage of Razdelna, Varna district, Bulgaria (Subchev 
1978).

This species differs from all other European 
species by its body shape and the form of the male 
reproductive system and spermatheca. The species 
with similar jaws, B. pentadonta and B. balcanica, 
have bodies more or less dorso-ventrally flattened, 
in contrast to the cylindrical body of B. kozarovi. In 
the mentioned two species and in B. italica, another 
species with similar jaws, the width of the jaws is 
clearly bigger than their height, while in B. kozarovi 
these dimensions are similar in size. B. hexadonta re-
sembles B. kozarovi by body size and shape, but the 
former species may be very well distinguished exter-
nally by a presence of a transverse head furrow (see 
above), which is absent in all other Branchiobdella 
species. No synonyms are available although, ac-
cording to Boshko (2010), in some of the records 
from Russia and Ukraine identified as B. pentadonta 
before the description B. kozarovi, such a transverse 
head furrow has been described. Most probably the 
worms from Saratov, reported as B. hexadonta by 
Svetlov (1923), were also B. kozarovi (see above). 

The usual location on the host are the pincers and 
thoracic legs of the host (Subchev 1978) but, accord-
ing to some authors (Boshko 1983, Kolesnykova et 
al. 2008), worms of this species could also be found 
in other locations on the crayfish surface and even 
in the gill chamber (Boshko 1983, Kolesnykova et 
al. 2008).

B. kozarovi was found on crayfish identified 
at the time as A. astacus (Subchev 1972) (a misi-
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dentification is not excluded), but in the rest of the 
cases the species was found exclusively on A. lep-
todactylus (Subchev, Stanimirova 1998, Śmietana, 
Wierzbicka 1999, Boshko 1983, 2010, Kolesnykova 
2007, Kolesnykova et al. 2008, Kolesnykova et al. 
2012). According to Boshko (2010) this species has 
Caspian origin and is associated exclusively with A. 
leptodactylus.

B. kozarovi was found with the following 
Branchiobdella species on the crayfishes from the 
same locality: B. pentadonta (Subchev, Stanimirova 
1998, Śmietana, Wierzbicka 1999), B. parasita, B. 
hexadonta and B. balcanica (Śmietana, Wierzbicka 
1999). Only at eight sites in Ukraine, B. kozarovi 
(six sites) and B. pentadonta (two sites) were found 
separately on A. leptodactylus (Kolesnykova 2007).

The distribution of B. kozarovi in Europe and 
the Middle East was described in detail by Fard, 
Gelder (2011). The most locations for this species 
are known from Ukraine, which supports the state-
ment of Boshko (2005) that the mentioned country is 
the center of distribution of B. kozarovi. The occur-
rence of this species in some countries e.g. in Poland 
(Śmietana, Wierzbicka 1999), may be explained by 
the introduction of the host species outside its natu-
ral range in the 19th and 20th century (Fard, Gelder 
2011). The range of this species in the east includes 
Iran, Turkey, Georgia and Kazakhstan (Fard, Gelder 
2011). According to Fard, Gelder (2011), because 
of the use of A. leptodactylus in aquaculture and 
food production in most of the Euro-Mediterranean 
countries for many years, B. kozarovi should be an-
ticipated to be distributed more widely in this region. 
The most recent record of the species is from the 
Netherlands (Kolesnykova et al. 2012).

Branchiobdella papillosa Nesemann and Hutter, 
2002

No synonyms.
Type material: Natural History Museum, 

Vienna, Austria.
Type locality: the Rhine catchment area, 

Ill catchment (Walgau valley), local area of the 
Giesenbach, small left tributary of the village of 
Schlins (Eckwald), 530 m a.s.l., Austria (Nesemann, 
Huter 2002).

This species was described by Nesemann, Huter 
(2002) but no details of the reproductive system were 
given. Its later redescription showed that the jaws, 
male reproductive system and spermatheca are simi-

lar to those of B. parasita. Features that differenti-
ate B. papillosa from B. parasita are the presence 
of four pairs of external papillae and epidermal mi-
crofolds (Subchev, Gelder 2010). Nothing is known 
about location of B. papillosa on its host body. This 
species was found in the same locality together with 
B. hexadonta (Nesemann, Hutter 2002). 

So far this species was found only at the type 
locality at Voralberg, Austria, on A. torrentium. 
Attempts to collect new material at the same site 
were not successful (Christian Berger, personal 
communication). 

 
As a whole, European branchiobdellidan spe-

cies are well studied from a taxonomic point of view. 
They are well distinguishable species and, after get-
ting some experience, their identification could be 
done in most of the cases only by their body size and 
shape, and structure of jaws. 

Now Europe listed 50 countries from which 
Azerbaijan, Georgia, Kazakhstan, Russia and Turkey 
are also considered part of Asia (http://simple.wiki-
pedia.org/wiki/List_of_European_countries_in_or-
der_of_geographical_area). There are currently 32 
European countries in which branchiobdellidans 
occur (Table 1). Monaco, San Marino and Vatican, 
where no branchiobdellidans have been reported 
so far, are very small states with no or with negli-
gible waters and are not of any importance to the 
distribution of European branchiobdellidans al-
though, according to Fauna Europaea, Astacus sp. 
and Austropotamobius sp. are present there. Crayfish 
occur in Portugal, Spain, Norway, and Ireland, but 
the investigations carried out so far showed no pres-
ence of branchiobdellidans, e.g. the chances they 
to be found in these countries are not too high. In 
Iceland and Malta, because of the absense of cray-
fishes, no branchiobdellidans could occur. In the 
remaining European countries in which crayfish are 
found: Andorra, Belgium, Moldova and Serbia, we 
can expect to find the species already known for 
their surrounding countries. Much more interest-
ing are the countries of the Middle East, Caucasus 
(Georgia, Armenia) or Central Asia (Turkmenistan, 
Kazakhstan), where new records and even new spe-
cies could be expected. 

Acknowledgments: Thanks are due to Prof. Stuart R. Gelder for 
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The Genus Branchiobdella Odier, 1823 (Annelida:  Branchiobdellida): a Review of its European ...

17

References

Andrássy I. 1955. Gyűrűsférgek I. – Annelida I. – Magyarország 
Állatvilága (Fauna Hungariae), 3 (10): 59 p.

Asgharnia M. 2005. A survey to parasitic infection in freshwater 
crayfish Astacus leptodactylus in the rearing environment 
of Sefidrood fishery research station, Astaneh. – Pajouhesh 
& Sazandegi, 78: 58-69. 

Bohl E. 1997. An isolated population of the white clawed 
crayfish (Austropotamobius pallipes) in the principality 
of Liechtenstein. – Bulletin Francais de la Peche et de la 
Pisciculture, 347: 701-712.

Bondi C. 1962a. Osservazioni sull’apparato sessuale maschile in 
Branchiobdella pentodonta Whitman. – Rivista di biologia, 
55 (7): 177-186.

Bondi C. 1962b. Indagini morfologiche sugli spermi di Branchiob-
della pentodonta Whitman eseguite mediante microscopio 
elettronico. – Rivista di biologia, 55, 1/2: 7-36.

Bondi C. 1963. Osservazioni sulla morfologia e sulla fine struttura 
del nemasperma di Branchiobdella pentodonta Whitman 
esaminato al microscopio elettronico. – Rivista di biologia, 
56: 177-186.

Boshko E. 1983. Oligochaets inhabiting freshwater crayfishes 
in some waters in Ukraine. Report I. Branchiobdellidae. – 
Vestnik zoologii, 2: 13-20 (In Russian).

Boshko E. 2010. The parasites and commensals of crayfishes of 
Russian and Ukrainian water bodies. – Izvestiya Penzen-
skogo Gosudarstvennogo Pedagogicheskogo Universiteta 
imeni V. G. Belinskogo, 17 (21): 39-44.

Boshko E. G. 2005. On distribution of the annelid commensal 
Branchiobdella kozarovi (Annelida: Clitellata). III interna-
tional conference “Biodiversity and role of zoocoenosis in 
natural and anthropogenic ecosystems”, 4-6 October 2005, 
Dnepropetrovsk, 25-26. 

Braun J. F. P. 1805. Systematische Beschreibung einiger Egelar-
ten, sowohl nach ihren äusseren Kennzeichen als nach ihren 
inneren Bau. Gottlieb Wilhelm Müller, Berlin, 4: 1-74.

Brinkhurst R. O. 1999. Lumbricids, branchiobdellidans and 
leeches: an overview of recent progress in phylogenetic 
research on clitellates. – Hydrobiologia, 406: 281-290.

Brinkhurst R. O., S. R. Gelder 2001 Annelida: Oligochaeta 
and Branchiobdellida. In: Thorpe, J. H., F. Covitch (eds), 
Ecology and Classification of North American Freshwater 
Invertebrates. Academic Press, New York: 401-435. 

Brinkhurst R. O., S. R. Gelder 2001. Annelida: Oligochaeta 
including Branchibdellidae. – In: Thorpe J. H. & A. Covich 
(Eds.): Ecology and classification of North American 
freshwater Invertebrates. New York, Academic Press, 2nd 
edn, 431-436.

Canegallo M. 1928. Una nuova specie di Branchiobdella – Bran-
chiobdella italica. – Atti della Società Italiana di Scienze 
Naturali e del Museo Civico di Storia Naturale di Milano, 
67: 214-224.

Cardini A., M. Ferraguti 2004. The phylogeny of Branchiobdel-
lida (Annelida, Clitellata) assessed by sperm characters. 
– Zoologischer Anzeiger, 243: 37-46.

D’Angelo L. 1965a. Osservazioni sul’aparato riproduttorefemi-
nile in Branchiobdella pentadonta Whitman. – Archivio 
Zoologico Italiano, 50: 29-39.

D’Angelo L. 1965b. Osservazioni al microscopio electronico 
sulla spermateca in Branchiobdella pentadonta Whitman. 
– Archivio Zoologico Italiano, 50: 325-328.

D’Angelo L. 1965c. Osservazioni sui celomiciti in Branchiob-
della pentodonta Whitman. – Archivio Zoologico Italiano, 
50: 329-340.

Dahm A. G. 1959. Kratigeln Branchiobdella en parasitisk oligo-
chaet i den svenska fauna. – Fauna och flora. 1-2: 60-68.

Del Roscio D. D. 1962. Osservazioni e ricerche sulla Bran-
chiobdella pentadonta Whitman parassita del Cambero di 
aqua dolel Potamobius pallipes. – Rivista di Biologia, 55 
(1-2): 73-88.

Diesing K. M. 1850. Revision der Myzhelminthen. Abteilung: 
Bdelliden. Aus dem XXXIII. Bande, S. 473 des Jahrganges 
1858 der Sitzungsberichte der mathem.-naturw. Classe 
der kaiserlichen Akademie der Wissenschaften besonders 
abgedruckt. Wien, Kaiserlich-Königlichen Hof- und Staats-
druckerei, 43 p.

Dorner H. 1865. Ueber die Gattung Branchiobdella Odier. – 
Zeitschrift für wissenschaftliche Zoologie. Leipzig, 15: 
464-492.

Ďuriš Z, I. Horká, J. Kristian, P. Kozák 2006. Some cases of 
macro-epibiosis on the invasive crayfish Orconectes limo-
sus in Czech Republic. – Bulletin Francais de la Peche et 
de la Pisciculture, 380-381: 1325-1337.

Fard A. N., S. R. Gelder 2011. First report of Branchiobdella 
kozarovi Subchev, 1978 (Annelida: Clitellata) in Iran, and 
its distribution in the eastern Euro-Mediterranean subre-
gion. – Acta zoologica bulgarica, 63 (1): 105-108.

Farnesi R. M., M. Marinelli, S. Tei, D. Vagneti 1981. Morpho-
logical and ultrastrucural aspects of Branchiobdella pent-
odonta Whit. (Annelida, Oligochaeta) suckers. – Journal 
of Morphology, 170: 195-205.

Farnesi R. M., M. Marinelli, S. Tei, D. Vagneti 1982. The body 
surface of Branchiobdella pentodonta Whit. (Annelida, 
Oligochaeta) examined by scanning microscopy. – Journal 
of Morphology, 174: 17-24.

Farnesi R. M., S. Tei, D. Vignette, B. Santarella 1990. Ul-
trastructure of the mouth apparatus in Branchiobdella 
pentadonta (Annelida, Clitellata). Journal of Morphology, 
204: 171-176.

Ferencz M. 1979. A guide for the identification of aquatic Oli-
gochaeta of Hungary. In: Felföldy, L. (ed.): Hydrobiology 
for water management praxis (in Hungarian) – VНZDOK, 
Budapest, 7: 170 p. 

Füreder L., M. Summerer , A. Brandstätter 2009. Phylog-
eny and species composition of five European species of 
Branchiobdella (Annelida: Branchiobdellida) reflect the 
biogeographic history of three endangered crayfish spe-
cies. – Journal of Zoology, 279: 164-172.

Gelder S. R. 1996. A review of the taxonomic nomenclature and 
a checklist of the species of Branchiobdellae (Annelida: 
Clitellata). – Proceedings of the Biological Society of 
Washington, 109: 653-663.

Gelder S. R. 1999. Zoogeography of branchiobdellidans (An-
nelida) and temnocephalidans (Platyhelminthes) ectosym-
biotic on freshwater crustaceans, and their reactions to one 
another in vitro. – Hydrobiologia, 406: 21-31.

Gelder S. R. 2010. Branchiobdellida, section III, in F. R. 
Govedich, B. A. Bain, W. E. Moser, S. R. Gelder, R. W. 
Davies & R. O. Brinkhurst, 2010. Annelida (Clitellata): 
Oligochaeta, Branchiobdellida, Hirudinida and Acanthob-
dellida. – In Thorp J. H. & F. Covich (Eds.): Ecology and 



18

Subchev M.

Classification of North American Freshwater Invertebrates. 
3rd edition, Academic Press/ Elsevier, San Diego, CA, 
USA, 402-410.

Gelder S. R., G. B. Delmastro , J. N. Rayburn 1999. Distribu-
tion of native and exotic branchiobdellidans (Annelida: 
Clitellata) on their respective crayfish hosts in northern 
Italy, with the first record of native Branchiobdella spe-
cies on an exotic North American crayfish. – Journal of 
Limnology, 58: 20-24.

Gelder S. R., G. B. Delmastro, M. Ferraguti 1994. A report on 
branchiobdellidans (Annelida: Clitellata) and a taxonomic 
key to the species in northern Italy, including the first 
record of Cambarincola mesochoreus on the introduced 
American red swamp crayfish. – Bollettino di zoologia, 
61: 179-183.

Gelder S. R., R. O. Brinkhurst 1990. An assessment of the phy-
logeny of the Branchiobdellida (Annelida: Clitellata) using 
paup. – Canadian Journal of Zoology, 68: 1318-1326.

Gelder S. R., A. Ohtaka 2002. A review on the Oriental bran-
chiobdellidans (Annelida: Clitellata) with reference to the 
rediscovered slide collection of Prof. Hideji Yamaguchi. 
– Species Diversity, 7: 333-344.

Georgévitch J. 1955. Sur les Branchiobdellides des ecrevises 
duslac Dojran. – Acta Musei Macedonici Scientiarum 
Naturalium, 2: 199-221. 

Georgévitch J. 1957. Les Branchiobdellides de Yugoslavia. – Bul-
letin de l’Academie Serbe des Sciences Mathematiques et 
Naturelles, N. S. 18 Sciences Naturelles, 5: 5-24.

Gherardi F., F. Cenni, G. Crudele, M. Mori 2002. Infestation 
rate of branchiobdellids in Austrpotamobius pallipes 
italicus from a stream of Ventral Italy: preliminary results. 
– Bulletin Francais de la Peche et de la Pisciculture, 367: 
785-792.

Grabda E., J. Wierzbicka 1969. The problem of parasitism of the 
species of the genus Branchiobdella Odier, 1823. – Polskie 
archiwum hydrobiologii, 16: 93-104.

Gruber A. 1883. Bemerkungen uber die Gattung Branchiobdella. 
– Zoologischer Anzeiger, 6 (138): 243-248.

Halgoś J. 1972. Beitrag zur Kenntnis der ektoparasitschen Wür-
mer der Ordnung Branchiobdellida in der Slawakei (Anne-
lida, Clitellata). – Acta Rerum Naturalium Musei Nationalis 
Slovaci Bratislava, 18 (1): 63-69. (In Slovakian).

Hartwich, G., I. Kilias 1989. Die Oligocheten-Typen des Zoo-
logischen Museum in Berlin. – Mitteilungen aus dem 
Zoologischen Museum in Berlin, 65 (2): 249-295.

Henle J. F. G. 1835. Ueber die Gattung Branchiobdella und 
über die Deutung der inneren Geschlechstheile bei den 
Anneliden und hermaphroditischen Schnecken. – Archiv 
für Anatomie, Physiologie und wissenschaftliche Medizin: 
574-608.

Hoffman I. A. 1966. Propos sur Branchiobdella parasitica Henle 
1835 oligochaete parasite des ecrevises. – Archives de 
l’Institute du Grand-Duché de Luxembourg, 31: 205-
215. 

Holt P. C. 1986. Newly established families of the order Bran-
chiobdellida (Annelida: Clitellata) with a synopsis of the 
genera. – Proceedings of the biological society of Wash-
ington, 99: 676-702.

Holt P. C. 1965. The systematic position of the Branchiobdellidae 
(Annelida, Clitellata). – Systematic Zoology, 14: 25-32.

International Code of Zoological Nomenclature http://www.
nhm.ac.uk/hosted-sites/iczn/code/

Järvekülg A. 1957. Vahikaamide (perek Branchiobdella Odier) 
esinemisest joevahi (Astacus astacus L.) parasitidena ecstis. 
– Eesti NSN Teaduste Academia juures asma loodusuurijate 
seltsi aastaraamat, 50: 249-256. 

Kahl K., F. Wojtas 1974. Przegląnd krajowych gatunków rodzaju 
Bracnhiobdella. – Zeszyty Naukowe Uniwersytet Łódzkie-
go, Nauki Matematyczno-Przyrodnicze, ser. II, 56: 3-12. 

Karaman M. 1967. Branchiobdellidae Jugoslavije. – Buletin i 
Punimeve Shkencore të Fakulteti Filozofik të Prishtinës. 
4: 39-64.

Karaman S. M. 1970. Beitrag zur Kenutnis der europaaischen 
Branchiobdelliden (Clitellata, Branchiobdelloidea). – In-
ternationale Revue der Gesamten Hydrobiologie, 55 (3): 
325-333. 

Klobučar G., I. Maguire, S. Gottstein-Matoćec, S. Gelder 2006. 
Occurrence of Branchiobdellida (Annelida: Clitellata) on 
freshwater crayfish in Croatia. – Annales de Limnologie, 
42 (4): 251-260.

Kolesnikova M. Yu. 2006. New finds of Branchiobdella kozarovi 
(Oligochaeta, Branchiobdellidae) in Kharkiv Region, Ukra-
ine. The Proceedings of International Symposium (April 
19 – 21, 2006, Moscow): 146-148.

Kolesnikova M., D. M. Soes, Serge Utevsky 2012. First record 
of Branchiobdella kozarovi (Clitellata: Branchiobdellida) 
for the Netherlands, with an overview of the Dutch Bran-
chiobdellida. – Lauterbornia, 74: 101-103.

Kolesnykova M. Yu. 2008. A report on the distribution of 
Branchiobdella astaci (Annelida, Clitellata) in a lake 
from northern Kazakhstan. IV All-Russian Congress of 
parasitological Society of Russian Academy of Sciences 
“Parasitology in XXI Century – problems, methods, deci-
sions”. St.-Petersburg. V. 2. P. 49-50.

Kolesnykova M. A. Utevsky, S. Utevsky 2008. First record on 
Branchiobdella kozarovi (Clitellata: Branchiobdellida) 
from Eastern Ukraine. Lauterbornia, 65: 77-81.

Kolesnykova M. Yu. 2007. New information on branchiobdel-
lidans (Clitellata: Branchiobdellida) distribution in pools 
of Kharkiv region. – Visnik Harkivskogo nacional’nogo 
universitetu imeni V. N. Karazina. Serija: biologija, 6 
(788): 97-103.

Kovács T., P. Juhász 2007. Data to the distribution of crayfish 
worms (Branchiobdellidae) in Hungary. – Folia historico-
naturalia Musei Matraensis, 31: 77-79

Kozarov G., P. Michailova, M. Subchev 1972. Studies on Bran-
chiobdellidae (Oligochaeta, Annelida) in Bulgaria. – An-
nuaire de l’Université de Sofia, Faculté de biologie, 64 (1): 
77-89. (In Bulgarian).

Lee Ju Hyung, Tae Won Kim, Jae Chun Choe 2009. Commensal-
ism or mutualism: conditional outcomes in a branchiobdel-
lid–crayfish symbiosis. Oecologia, 159: 217-224.

Leeke C. J, A. Price 1965. Branchiobdella astaci Odier (Oli-
gochaeta, Annelida) in Reading. – Reading Naturalist, 
17: 18-19.

Mažeika V., L. Mickėnienė , G. Mackevičienė 1999. Branchiob-
dellids on the bodies and eggs of cultured noble crayfish 
Astacus astacus (L.) in Lithuania. – Freshwater Crayfish, 
12: 343-348.

Mažylis A., A. Grigelis 1979. On the disease of the broad-clawed 
crayfish in some Lithuanian lakes. In: Mackevičienė G. 
(Ed.): The Biology of the Crayfish of the Lithuanian Inner 
Waters. Mosklas, Vilnius: 121-127 (in Russian)

Meijering M. P. D. 1971. Astacus astacus L. Und Branchiobdella 



The Genus Branchiobdella Odier, 1823 (Annelida:  Branchiobdellida): a Review of its European ...

19

parasitica Henle in der Fluda. – Beiträge zur Naturkunde 
in Osthessen, 4: 53-56.

Meike E. 1999. The relationship between Branchiobdella spec. 
(Annelida, Oligochaeta) and its host, the noble crayfish 
(Astacus astacus L.). – Archiv für Hydrobiologie, 144 (3): 
357-369.

Moore J. P. 1894. On some leech-like parasites of American 
crayfishes. – Proceedings of the Academy of Natural Sci-
ences of Philadelphia: 10: 419-428. 

Moquin-Tandon A. 1846. Monografia de la familie des Hirudi-
nees. Paris, 298-301.

Moszyński A., 1938a. Oligochetes parasites de l’ecrevisse (Pota-
mobius astacus) de la Yougoslavie. – Bulletin de la société 
des sciences de Scopiye, 18: 69-75.

Moszyński A., 1938b. Quelques remarques sur les Branchiob-
dellidae europeens. – Anales Musei Zoologici Polonici, 
13 (9): 89-103. 

Nagel P. 1978. Bemerkungen über den Kiemenegel Branchiobdel-
la (Oligochaeta, Branchiobdellidae). – Abhandlungen der 
Arbeitsgemeinschaft für Tier- und Pflanzengeographische 
Heimatforschung im Saarland, 8: 133-136. 

Nesemann H. 1994. Die krebsegel im gebiet der Oberen Donau 
(Osterreich, Deutschland) mit bestimmungsschlussel zuden 
europaichen arten (Clitellata, Branchiobdellida). – Lauter-
bornia, H. 19: 79-93, Dinkelscheben.

Nesemann H., E. Neubert 1999. Süßwasserfauna von Mittel-
europa. Bd. 6 Annelida. 2. Clitellata: Branchiobdellida, 
Acanthobdellea, Hirudinea. Spectrum Akademischer Verlag 
GmbH, Heidelberg, Berlin. 192 p. 

nesemann H., G. Hutter. 2002. Krebsegel (Branchiobdellidae: 
Branchiobdella Odier, 1823) in Vorarlberg (Österreich) mit 
einer Neubeschreibung von Branchiobdella papillosa n. sp. 
– Vorarlberger Naturschau 11 – Forschen und Entdecken: 
203-214, Dornbirn.

Nurminen M., 1966a. Notes about Acanthobdella peleding Grube 
and Branchiobdella pentadonta Whitman (Annelida). – 
Annales Zoologici Fennici, 3: 70-72.

Nurminen M., 1966b. Rapulajset (Branchiobdella) ravun sala-
matkustajt. – Luonnon tulk, 70: 36-40.

Oberkofler B., F. Quaglio, L. Füreder, M. L. Fioravanti, S. 
Giannetto, C. Morolli, G. Minelli 2002. Species of Bran-
chiobdellidae (Annelida) on freshwater crayfishes in South 
Tyrol (Northern Italy). – Bulletin Francais de la Peche et 
de la Pisciculture, 367: 777-784.

Odier a. 1823. Memoire sur le Branchiobdella, nouveau genere 
d’Annelides de la famille des Hirudinees. – Mémoires de 
la Société d’historie naturelle de Paris, 1: 70-78.

Ostroumoff A. 1883. Über die Art der Gattung Branchiobdella 
Odier auf den Kiemen des Flusskrebses (Astacus leptodac-
tylus Escher.). – Zoologischer Anzeiger, 6 (3): 76-78.

Pierantoni U. 1912. Monografia del Discodrillidae. – Annuario 
Museo Zoologica della Universitá de Napoli, 3 (24): 
1-28.

Pop V. 1965. Systematische revision der europaischen Bran-
chiobdellidae (Oligochaeta). – Zoologische Jahrbüher, 
92 (2-3): 219-238.

Quaglio F., C. Morolli, R. Galuppi, C. Bonoli, F. Marcher, L. 
Nobile, G. De Luise, M. P. Tampieri 2006. Preliminary 
investigations of disease-causing organisms in the white-
clawed crayfish Austrpotamobius pallipes complex from 
streams of Northern Italy. – Bulletin Francais de la Peche 
et de la Pisciculture, 380-381: 1271-1290. 

Rimcheska B., G. Georgieva, V. Slavevska-Stamenković, S. 
Smiljkov, Y. Uzunov, D. Mitić-Kopanja 2013. New data 
about occurrence of epibiotic branchiobdellid (Annelida: 
Clitellata) species on the stone crayfish Austropotamobius 
torrentium (Schrank, 1803) in the Republic of Macedonia. 
– Acta zoologica bulgarica (in press)

Rösel von Rosenhoff A. J. 1755. Der monatliche herausgegebe-
nen Insekten Belustigungen. Nürnburg, 3: 327-328. 

Rosewarne P. J., R. J. G. Mortimer, A. M. Dunn 2012. Branchiob-
dellidan infestation on endangered white-clawed crayfish 
(Austropotamobius pallipes) in the UK. 2012. – Parasitol-
ogy, 139 (6): 774-780.

Scalici M., A. Di Giulio, G. Gibertini 2010. Biological and 
morphological aspects of Branchiobdella italica (Annelida: 
Clitellata) in a native crayfish population of central Italy. – 
Italian Journal of Zoology, 77 (4): 410-418.

Schmidt F. 1903. Die Muskulaturen von Branchiobdella parasita. 
– Zeitschrift für wissenschaftliche Zoologie, 75: 596-705.

Schmidt F. 1907. Uber die Verbreitung des Fluskrebses der 
sogenannten krebsegel in der umgebung von Osnabruk. – 
Jahresberict Naturwis. Vereins zu Osnabrück, 16: 1-37.

Śmietana P., J. Wierzbicka 1999. Species of Branchiobdella 
Odier, 1823 (Annelida: Clitellata) associated with the 
crayfish Astacus astacus and Astacus leptodactylus in 
Poland. – Freshwater crayfish, 12: 349-355.

Souty-Crosset C., D. M. Holdich, P. Y. Noël, J. D. Reynolds, P. 
Haffner (Eds.): 2006. Atlas of crayfish in Europe. Muséum 
national d’Histoire naturelle, Paris, 187 p. (Patrimoines 
natureles, 64).

Stephenson I. 1930. The Oligochaeta. Oxford, 978 p.
Stjerna-Pooth, Jngeborg 1958. Branchiobdella – en for Sverig-

eny kraftparasit. – Svensk Fiskeri Tidskrift, 67: 8-9.
Stock J. H. 1966. Branchiobdella parasita (Braun 1805) une 

Oligochete associee aux ecrivisses, dans les Pays-bas. – 
Natuurhistorisch Maandblad, 55: 12-13.

Straśkraba M. 1956. Komensálové v žaberni dutině Astacus asta-
cus L. ze Slezka. – Přírodovědecký sborník Ostravského 
kraje, 17 (4): 593-596.

Subchev M. 1978. A new branchiobdellid – Branchiobdella 
kozarovi sp. n. (Oligochaeta, Branchiobdellidae) from 
Bulgaria. – Acta zoologica bulgarica, 9: 78-80.

Subchev M. A. 1984. On Hungarian Branchiobdellids (Oli-
gochaeta: Branchiobdellidae). – Miscellanea Zoologica 
Hungarica, 2: 47-50.

Subchev M. A. 2011. First record of Branchiobdella Odier, 
1823 (Annelida: Clitellata) in Albania and an overview of 
the geographic distribution of Branchiobdella hexodonta 
Gruber, 1882 in Europe. – Acta zoologica bulgarica, 63, 
1: 109-112.

Subchev M., E. Koutrakis, C. Perdikaris 2007. Crayfish epibionts 
Branchiobdella sp. and Hystricosoma chappuisii (Anne-
lida: Clitellata) in Greece. – Bulletin Francais De la Peche 
et de laPisciculture, 387: 59-66

Subchev M., L. Stanimirova. 1998. Distribution of freshwater 
crayfish (Crustacea: Astacidae) and the epibionts of the 
genus Branchiobdella (Annelida: Branchiobdellidae), 
Hystricosoma chappuisi Michaelsen, 1926 (Annelida: 
Oligochaeta) and Nitocrella divaricata (Crustacea: Co-
pepoda) in Bulgaria. – Historia naturalis bulgarica, 9: 
5-18. (In Bulgarian).

Subchev M. A. 2007. Branchiobdellidans (Annelida: Clitellata) 
found in the crayfish and annelid collections of the Natural 



20

Subchev M.

History Museum of Humboldt University, Berlin, Germany. 
– Acta zoologica bulgarica, 59 (3): 275-282. 

Subchev M. A. 2008. Branchiobdellida (Annelida: Clitellata) 
found in the crayfish and annelid collections of Paris 
National Museum of Natural History and on recently col-
lected crayfishes from France. – Acta zoologica bulgarica, 
60 (3): 233-237.

Subchev M. A. 2009. Branchiobdellida (Annelida: Clitellata) 
found in the crayfish collection of the Swedish museum of 
natural history with remarks on the Swedish Branchiobdel-
lid fauna. – Acta zoologica bulgarica, 61 (3): 287-292.

Subchev M. A. 2012. Branchiobdella (Annelida: Clitellata) spe-
cies found in crayfish collection of London Natural History 
Museum. – Acta zoologica bulgarica, 64 (3): 319-323.

Subchev M. 2013. Branchiobdella (Annelida: Clitellata) Species 
Found in the Crayfish Collection of the Natural History 
Museum of Denmark. – Acta zoologica bulgarica, 65 (4) 
571-572.

Subchev M. A., L. S. Stanimirova 1986. The epibiont Hystri-
cosoma chappuisi Michaelsen, 1926 (Oligochaeta, Aeo-
losomatidae) – new species for Bulgarian fauna. – Acta 
zoologica bulgarica, 32: 66-68. (In Bulgarian).

Subchev M. A., S. R. Gelder 2010. Branchiobdellida (Annelida: 
Clitellata) found in the crayfish collection of the Natural 
History Museum in Vienna, Austria, with a re-description 
of Branchiobdella papillosa Nesemann & Hutter, 2002. 
– Acta zoologica bulgarica, 62 (1): 33-42.

Šundić D., B. M. Radujković, J. Krpo-Ćetković 2011. Catalogue 
of aquatic Oligochaeta (Annelida: Clitellata) of Montene-
gro, exclusive of Naidinae and Pristininae. Magnolia Press. 
– Zootaxa, 2985: 1–25. www.mapress.com/zootaxa/

Svetlov P. G. 1926. Beobachtungen über die Oligo chaeten des 
Gouv. Perm. III. Die Familien Tubificidae, Lumbriculidae 
und Discodrilidae. – Izvestiya biologicheskogo nauchno-
issledovatel‘skogo instituta pri Permskom gosudarstven-
nom universitete, 4 (7): 343-346. (in Russian)

Vejdowský F. 1884. System und Morfologie der Oligochaeten. 
F. Pivnac, Prague. 39 p.

Vogt G. 1999. Disease of European freshwater crayfish, with par-
ticular emphasis on interspecific transmission of pathogens. 
In: Gheralldi, F. D. M. Holdich (eds). Crayfish in Europe 
as alien species. How to make the best of a bad situation. 
AA Balkema, Brookfield: 87-103.

Voigt W. 1885a. Untersuchungen über die Varietätenbildung bei 
Branchiobdella varians. – Arbeiten aus dem Zoologischen 
zootom. Institut in Würzburg, 7: 41-94.

Voigt W. 1885b. Ueber Ei-und Samenbildung bei Branchiob-
della. – Arbeiten aus dem Zoologischen zootom. Institut 
in Würzburg, 7: 300-368.

Voigt W. 1888. Beiträge zur feineren Anatomie und Histologie 
von Branchiobdella varians. Arbeiten aus dem Zoologi-
schen zootom. Institut in Würzburg, 8: 102-128.

Whitman C. O. 1982. A new species of Branchiobdella. – Zoo-
logischer Anzeiger, 5: 636-637.

Wierzbicka J., P. Śmietana 1999. The food of Branchiobdella 
Odier, 1832 (Annelida) dwelling on crayfish and the oc-
currence of the fish parasite Argullus Müller, 1875 (Crusta-
cea) on the carapace of Pontastacus leptodactylus (Esch.). 
– Acta ichtyologica et piscatoria, 29 (1): 93-98. 

Wojtas F. 1964. Materiały do poznania skąposzetów Branchiob-
dellida rzeki Grabi. – Przegląd Zoologiczny, 8: 149-152. 

Received: 15.03.2013
Accepted: 01.06.2013


