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Abstract:

Fifty-two samples of a total of 286 crayfish individuals from the Crustacean Collection of the National

Museum (Prague) were examined for branchiobdellidan worms (Annelida: Branchiobdellida). These in-
cluded an examination of jar debris, crayfish bodies and extracted crayfish gills. As a result 399 crayfish
worms were found, separated and identified. In addition, 452 unidentified branchiobdellidan worms from
the oligochaete collection of the same museum were identified at the species level. Crayfish individu-
als collected in Central and Western Slovakia during 2005-2011 were also studied for branchiobdelli-
dan worms. The found branchiobdellidans belonged to four European species: Branchiobdella parasita
(Braun, 1805), B. pentadonta Whitman, 1882, B. hexadonta Gruber, 1883 and B. balcanica Moszynski,
1938. A synopsis on branchiobdellidan fauna of the Czechia, Slovakia, and Bosnia and Herzegovina based
on the material identified by us and scattered literature data is presented.
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Introduction

Crayfish play an important ecological role
in the functioning of freshwater ecosystems
and biodiversity. In most European countries
the indigenous freshwater crayfishes, Astacus
astacus (Linnaeus, 1758), Astacus leptodacty-
lus Eschscholtz, 1823, Austropotamobius tor-
rentium (Schrank, 1803), Austropotamobius
pallipes Kessler, 1876 and Astacus pachypus
Rathke, 1837 are considered vulnerable or
threatened and therefore are legally protected
(Souty-GrosseL et al. 2006). All this is a good
reason for the recent increased interest at this
group of animals (SOUTY-GROSSEL et al. 2006).
An important part of crayfish studies are those
involving their pathogens, parasites and ecto-

commensals, which could have a significant
impact on their hosts. The main ectosymbionts
on the freshwater crayfish are members of the
order Branchiobdellida (Annelida: Clitellata).
In Europe, this group is represented by eight
species of the genus Branchiobdella: B. astaci
Odier, 1823, B. parasita, (Braun, 1805), B. pen-
tadonta Whitman, 1882, B. hexadonta Gruber,
1883, B. italica Canegallo, 1928, B. balcanica
Moszynski, 1938, B. kozarovi Subchev, 1978
and B. papillosa Nesemann and Hutter, 2002
(see SUBCHEV 2014).

Here we report on the results obtained from
our laboratory work in the National Museum
in Prague (NMP) in 2016 and field work in
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Fig. 1. Distribution of Branchiobdella parasita, B. pentadonta, B. hexadonta and B. balcanica in the Czechia (CZ)
and Slovakia (SK); black discs — present results from the NMP collections, black squares — present results from field
studies in Slovakia, white discs — literature data, half black discs and half black squares — our results coinciding with

those already known in the literature.

Slovakia in 2005-2011. In NMP, we examined
all available crayfish samples for branchiobdel-
lidans. All worms found in crayfish samples as
well as some unidentified branchiobdellidan
worms in the Museum’s oligochaete collection
were identified. In Slovakia, the field work in-
cluded collecting crayfish in different regions of
the country, examining them for branchiobdel-
lidans, which were later identified. In addition,
a synopsis of branchiobdellidan fauna of the
Czechia, Slovakia and Bosnia and Herzegovina
was prepared.

Materials and Methods

Fifty-two samples of a total of 286 crayfish individu-
als from the crustacean collection of the NMP were
examined for branchiobdellidans. This included an
examination of the crayfish bodies, jar debris and
extracted crayfish gills. In addition, 452 unidentified
branchiobdellidan worms preserved in ethanol in the
oligochaete collection of the NMP were also exam-
ined and identified. All of the worms were identified
by the body shape and body dimension as described
in SUBCHEV (2014). In the cases of badly preserved
or young specimens difficult to identify, the worms
were infiltrated in glycerine and their jaws were ex-
amined under a light microscope to confirm the iden-
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tification on the basis of comparison with SUBCHEV’s
(2014) descriptions.

Field collections of crayfish and their ex-
amination for a possible presence of branchiob-
dellidan worms were carried out in Slovakia in
2005-2011. This included 27 localities in Central
Slovakia visited by us and an unknown number of
localities in Western Slovakia visited by colleagues.
Branchiobdellidans found on the crayfish surface
(the gill chamber was not examined) were preserved
in 70% ethanol. The worms found were identified
using keys published by SuBCcHEV (1984), GELDER
et al. (1994), CERMAKOVA & BADR (2002). Some of
the collected branchiobdellidans were stained with
picric acid or borax carmine and mounted in Canada
balsam either for further details needed for identi-
fication or for studying the spermatheca; the latter
results are still to be published.

For mapping the distribution of brabchiobdel-
lidans in the Czechia and Slovakia, the grid square
system of BucHar (1982) was used. Grid square
numbers of Czech settlements are listed in PRUNER &
Mika (1996). In the case of Slovak settlements or lo-
calities outside settlements in both countries, an on-
line BioLib application (NOVAK & ZICHA 2016) was
used for calculating the grid square number based
on GPS coordinates. When constructing the maps
of Bosnia and Herzegovina, GPS coordinates were
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Fig. 2. Distribution of Branchiobdella parasita, B. pentadonta and B. hexadonta in Bosnia and Herzegovina; black

discs — present results, white disc — literature data.

shown on the map directly. A basic map of Bosnia
and Herzegovina was downloaded from d-maps.com
(DALET 2016) and details were added using the MS
Paint 6.0 programme (Windows).

Results

In crayfish samples from the Crustacean Collection
of the NMP, a total of 399 branchiobdellidan worms
were found. They were isolated from eight crayfish
samples from the Czechia, four from Slovakia, six
from Bosnia and Herzegovina and one from each
of Croatia, Greece, Bulgaria and Romania (Table
1). Most of the hosts were Astacus astacus L. but in
the crayfish samples from Bosnia and Herzegovina
branchiobdellidan worms were found also on

Austropotamobius torrentium (SCHRANK, 1803) and
Austropotamobius pallipes KESSLER, 1876 (Table 1).
The worms found belonged to three Branchiobdella
species: B. parasita, B. pentadonta and B. hexadonta.
Specimens of B. parasita were present in the samples
from all six countries excluding Greece; B. penta-
donta was absent only in samples from Greece and
Bulgaria; and B. hexadonta was only absent from
Bulgaria (Table 1). As expected (see SUBCHEV 2014),
B. parasita and B. pentadonta were found exclusive-
ly in jar debris and, in some cases, still fixed on the
crayfish body, while B. hexadonta was found exclu-
sively in the gill chambers.

Branchiobdellidans from the Oligochaete
Collection of the NMP belonged to four
Branchiobdella species, i.e. those three species
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Table 1. Branchiobdella spp. found in crayfish samples in the Crustacean Collection of the National Museum Prague.
Bpa = B. parasita, Bpe = B. pentadonta, Bh = B. hexadonta, Bb = B. balcanica; A.a. = A. astacus, A.t. = A. torrentium,

A.p. = A. pallipes.

Locality Grid Branchiobdella spp., number
Host of worms found

Stream (lake, pond): near by settlement, year of collection square Bpa ‘ Bpe ‘ Bh ‘ Bb

Czechia

unkn. above Kladivo: Libd, 1963 5839 A.a. 1 - - -

unkn.: Stitary by HorSovsky Tyn, 413 m a.s.. 6442 A.a. - - 1 -

unkn.: Kleni by Benesov nad Cernou, 694 m a.s.1., 1993 7253 A.a. - - 5 -

unkn.: Dobrichovice, 205 m a.s.l., 1906 6051 A.t. - - 1 -

Blanice: Zd'drské Chalupy by Protivin, 419 m a.s.l., 1941 6751 A.a. 1 - - -

Vymola: Brezi, 330 m a.s.l., 1977 5954 A.a. 1

Klabava: 500 m of “Tti Trubky”, Strasice, 1994 6248 A.a. 5 - - -

Krounka: Kutrin, 447 m a.s.l., 2009 6162 A.a. - 6 - -

Slovakia

Zazrivd tt,%ﬁ,. 590 m from the inflow of Biela into Zazrivsky 6780 da i ) ) i

potok: Zdzriva, 1959

Maninsky potok: Povazska Tepla by Povazska Bystrica, 1959 6877 A.a. - - 6 -

Zazrivsky potok: Zazriva, 1959 6780 A.a. 3 - 30 -

Dunaj: Kovacov, 1986 8178 A.a. 1 1 -

Bosnia and Herzegovina

Vrijeka under its spring: Hatelji, 2006 A.p. - 3 2 -

Bregava: Stolac, 2006 A.p. - 1 -

Upstream of Korana: Bosansko Grahovo, 2008 A.t. 4 - 4 -

Zvatié: Dobri¢, 2008 Ap. 1 165 23 -

Izvidzacko: Dobrié¢ , 2015 A.a. 4 - - -

A canal of TrebiSnjica: Trbnije, 2015 ? 9 - - -

Croatia

Ragaska: Rogolji, 2006 | Aa | 7 | 57 | 10 | -

Greece

Angititis: Kokinogia, 2015 | -

Bulgaria

Nejkovska and its inflow at the confluence with Kotlenska: da | ) i i

Gradets, 2010

Romania

Lacu Rosu: Lacu Rosu, 1974 ‘ ‘ A.a ‘ - ‘ - ‘ 2 ‘ 7

mentioned above and B. balcanica. The worms were
collected on crayfish individuals from the Czechia
(three localities), Slovakia (two localities), Ukraine
(one locality) and FYRO Macedonia (one locality)
(Table 2). Branchiobdella parasita was found in
samples from the Czechia, Slovakia and Ukraine, B.
pentadonta in samples from Slovakia and Ukraine,
B. hexadonta in samples from the Czechia, Slovakia
and FYRO Macedonia and B. balcanica only in a
sample from Romania (Table 2).
Branchiobdellidans were found on crayfish in-
dividuals from 23 sites in Slovakia (Table 3): 17 sites
in Western Slovakia (on both A. astacus and A. tor-
rentium) and six sites in Central Slovakia (contain-
ing A. astacus only). The collected branchiobdelli-
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dans were B. parasita, B. pentadonta, B. hexadonta
and B. balcanica.

Forthe distribution of Branchiobdella spp. in the
Czechia and Slovakia, and Bosnia and Herzegovina,
see Fig. 1 and Fig. 2, respectively. For detailed infor-
mation on localities where Branchiobdella spp. have
been found in these three countries, see Tables 1-3
(new data) and Table 4 (literature data).

Discussion

The four Branchiobdella species found in the NMP
collections confirmed their presence (SUBCHEY,
2014) in Bosnia and Herzegovina, Bulgaria,
Czechia, Croatia, Greece, Slovakia and Romania but
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Table 2. Branchiobdella spp. identified in the Oligochaeta Collection of the National Museum Prague. A.a. = 4. asta-

cus, A.t. = A. torrentium.

Catalogue Ne Branchiobdella species, number Host Country, S'tream/lake/gond: near—by. settlement
of worms (grid square), year of collection
P6j-112/2002 B. pentadonta, 4 A.a Ukraine, unkn.: Chynadiiovo (7403), N/A
P6j-114/2002 B. hexadonta, 1 ASZ)C”S FYRO Macedonia, Ohrid: Ohrid (N/A), N/A
P6j-116/2002 B. hexadonta, 11 A. a. Czechia, unkn.: Policka (6263), 1909
B. parasita, 21
P6j-117/2002 B. pentadonta, 23 A. a. Slovakia, unkn.: Remetské Hamre (7199), 1962
B. hexadonta, 49
B. parasita, 138
P6j-118/2002 B. pentadonta, 47 A a Slovakia, Vihorlat PLA, Morské oko (7099), 1962
B. hexadonta, 97
. B. parasita, 54 Czechia, unkn.: Chynice — Dubecsky Mlyn (6051),
P6j-120/2002 B. hexadonta, 7 At 1963
cocoons at the ventral part of abdo- Czechia. Chrast by Chrudim. 1904
P6j-122/2002 men (B. parasita?); cocoons in the A.a. ’ Y ’
gill chamber (B. hexadonta?)
P6E-4020 B. parasita, 27 Unkn. Slovakia, Izra: Slanskd Huta (7494), 1932
P6E-4021 B. parasita, 3 . T
P6E-4022 B. pentadonta, | Unkn. Czechia, unkn.: Cimelice (6550), 1962

Table 3. Branchiobdella species found on crayfish in Slovakia in 2005-2011. Bpa = B. parasita, Bpe = B. pentadonta,
Bh = B. hexadonta, Bb = B. balcanica; A.a. = A. astacus, A.t. = A. torrentium.

Locality Grid Branchiobdella spp.
Stream/lake/pond: near-by settlement square Host Bpa Bpe Bh Bb
Unkn.: Cvicna hika, Bratislava — Koliba 7868 A.t. + + + -
Racdi potok: Vajnory 7769 At + - - -
Vydrica: Zeleznd studnicka 7868 A.a. - + - -
Vydrica: Zeleznd studnicka 7868 A.t. + + - -
Vypusteny rybnik: Zeleznd studnicka 7868 Aa. + - - -
Vypusteny rybnik: Zeleznd studnicka 7868 At + - - -
Unkn.: Draci Hradok 7768 A.t. - + + -
Cursky potok: Borinka 7768 A.t. + + - -
Kostolny: Pernek 7669 A.a. + + - +
Kostolny: Pernek 7669 At + + - -
Javorinka: Kuchyrna 7669 At + + - +
Kamenny potok: Papiernicka 7669 A.a. + + + -
left tributary of Kamenny potok: Modra 7669 A.a. - + + +
Luéanka: Limbach 7769 A.a. + + + +
RohozZnik: Rohoznik 7569 A.a. - + + -
Solosnicky potok: Solosnica 7569 A.a. - + - +
Kubricky potok: Kubra 7174 A.a. + + + +
Opatovsky potok: Opatova 7174 A.a. + + + +
Tovarsky potok: Nebrovd 6874 A.a. + + + +
Zubak: Horna Breznica 6875 A.a. + + + +
KrtiSok: Modry Kameri — Dolina 7882 A.a. + + + +
Jablonka: Visiové, Visnovska dolina [valley] 6879 A.a. + - - -
Nemecka: Blato 7482 A.a. + + + -
Unkn.: Murdnska Lehota 7286 A.a. + - - +
Unkn.: Ploské 7386 A.a. + - - -
Tuharsky: Stard Hali¢ 7683 A.a. - + - +
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also provided new information on their distribution
in these countries. The field work in Slovakia result-
ed in significant widening of our knowledge about
the distribution of Branchiobdella members in this
country (for details see below). As most of the mate-
rial identified in the present study was from cray-
fish collected in Czechia, Slovakia and Bosnia and
Herzegovina, a synopsis of branchiobdellidan fauna
in these countries is presented below.

Czechia: VEIDOVSKY (1884), in his monograph
on systematics and morphology of the Oligochaeta,
presented the first record of branchiobdellidans (B.
parasita) from Czechia; however, this was with-
out any information on their locality in the coun-
try. The first faunistic paper dealing with the ge-
nus Branchiobdella in the Czechia was that by
STRASKRABA (1956) who gave six localities for B.
hexadonta and one for B. pentadonta. Later, Pop
(1965) mentioned Prague as a locality of B. penta-
donta orientalis Pop, 1965, which now is considered
as a synonym of B. balcanica (see SUBCHEvV 2014).
BADR (2000) reported B. parasita and B. italica on
A. astacus, in addition to the three above-mentioned
species. However, CERMAKOVA & BADR (2002) cor-
rected their earlier report stating B. pentadonta was
a misidentification for B. italica. The first and so far
only report of B. astaci in the Czechia was that by
SuBCHEYV (2012) who found this species in 4. astacus
labelled “Bohemia (Czechia)” in the collection of the
Natural History Museum in London. Thus, so far the
known Branchiobdella spp. in the Czechia are five:
B. astaci, B. parasita, B. pentadonta, B. hexadonta
and B. balcanica. The remaining known European
Branchiobdella spp., i.e. B. italica B. papillosa and
B. kozarovi, are not expected to be found in this coun-
try. Branchiobdella italica is associated only with 4.
pallipes (see SUBCHEV 2014), which does not occur
in Czechia, while B. papillosa is known only from
one locality in Austria (SUBCHEvV 2014), and the geo-
graphical range of B. kozarovi does not include the
Czechia (see FARD & GELDER 2011, SUBCHEV 2014).
However, the latter species has been introduced be-
yond its native range with the introduction of its
host A. leptodactylus, e.g. in Poland and Belgium
(SuBcHEV 2014), showing that such an introduction
is also possible for the Czechia. New localities for
branchiobdellidans in the country are given also in
ADAMEK & REHULKA (2000) and DURSS et al. (2001,
2006). The former authors did not identify the found
worms but, according to the description of their lo-
cation on the hosts (the carapace and gill chamber),
these most probably were B. pentadonta (or B. bal-
canica) and B. hexadonta. DURIS et al. (2001) and
DURIS et al. (2006) also published new localities for
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the Czechia of Branchiobdella species on A. asta-
cus and on the invasive crayfish Orconectes limosus
(Rafinesque, 1817), respectively. Recent informa-
tion about Czech species of Branchiobdella present
in several unpublished (but available online) reports,
bachelor and diploma theses (NOVAKOVA & FIALOVA
2012, Lozek 2015, Zvakovi 2003, Sipovi 2003,
KRISTIAN 2005, SRAMKOVA 2014). Among the latter
sources, there are some cases of misidentifications.
The illustrations of jaws in NOVAKOVA & FIALOVA
(2012) and SRAMKOVA (2014) referring to B. astaci
are actually jaws of B. parasita. In both cases, there
is a small difference in the dimensions of the dorsal
and ventral jaws, which is due to their different ori-
entation on the slide but these differences are clearly
not enough to distinguish between B astaci and B.
parasita. The record of B. italica by NOVAKOVA &
FiaLoVA (2012) relied only on the jaw structure (one
big median tooth and four-five less lateral teeth)
and is most probably a result of misidentification
as more than five teeth with different dimensions
are present also in B. pentadonta (see KOZAROV et
al. 1972, HAaLGos 1972). In addition, NOVAKOVA &
FiaLoVA (2012) were studying A. torrentium but A.
pallipes is the only known host of B. ifalica to date
(SucHEv 2014). Besides O. limosus, LoZEK (2015)
reported a second invasive crayfish, Pacifastacus
leniusculus (Dana, 1852) as a host of B. parasita
and B. pentadonta in the Czechia. From the summa-
rised information (Tables 1-4), it could be concluded
that the most widespread Branchiobdella species in
Czechia are B. parasita and B. pentadonta followed
by B. hexadonta and B. balcanica, while B. astaci
seems to be very rare. It is worth mentioning that
the usual microhabitat of B. astaci and B. hexadonta
on a crayfish’s body is the gill chamber (SUBCHEV
2014). However, in many cases the branchiobdelli-
dans were collected only from live crayfishes, which
means that the gill chamber of fixed crayfishes were
not examined and, therefore, the possible presence
of B. astaci and (or) B. hexadonta were overlooked.
This means that the frequency of occurrence of these
two branchiobdellidan species in the Czechia could
be higher. All but two of ten localities in the Czechia
where branchiobdellidans were found by us (Table
1, 2) are new for this country.

Slovakia: According to Harco§ (1972),
the early faunistic records of branchiobdelli-
dans in the former Czechoslovakia were report-
ed by STRASKRABA (1956) and Zajonc (1965).
Actually, the latter author reported a locality of two
Branchiobdella species, B. parasita and B. penta-
donta, for Slovakia, from the Zitava River, while
STRASKRABA’S (1956) localities are now in the
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Table 4. Localities in the Czechia, Slovakia and Bosnia and Herzegovina where Branchiobdella spp. were found.
Ba = B. astaci, Bpa = B. parasita, Bpe = B. pentadonta, Bh = B. hexadonta, Bb = B. balcanica; A.a. = A. astacus, A.t.
= A. torrentium, P1l. = P. leniusculus , O.1. = O. limosus; 7 = host unidentified; +? = only cocoons found.

Locality Grid Branchiobdella sp.

Stream/lake/pond: near-by settlement square Host Ba ‘ Bpa ‘ Bpe ‘ Bh ‘ Bb References
Czechia

Luéina: Domaslavice 66%)7766 A.a. - - - + - Straskraba (1956)
Luéina: Sumbark 6276 A.a. - - - + - Straskraba (1956)
unkn.: Ceskd Trebovd 6601661/ A.a. - - - + - Straskraba (1956)
unkn.: Jindrichiv Hradec 66885556 A.a. - - - + - Straskraba (1956)
unkn.: Horovice 6149 A.a. - - - + - Straskraba (1956)
unkn.: Zbecno 5949 A.a. - - - + - Straskraba (1956)
Moravka: Nosovice 6376 A.a. - - + - - Straskraba (1956)
unkn.: Praha ? - - - - + Pop (1965)
Bily potok: Zbraslav by Brno 6763 A.a. + + + - Badr (2000)
v Koot So | Ao |t Bids (2000
PSovka: unkn. A.a. - +? +? Adamek, Rehulka (2000)
Holotovsky potok: Petivald 6176 0.1 - + + - + Duris et al. (2001)
Dubina: Karvina 6177 0.1 - + + - - Duris et al. (2001)
Holotovecky potok: unkn. 6176 A.a. - + + + Zvakova (2003)
unkn.: Pstruzi 6617756 A.a. - + + + - Zvakova (2003)
unkn.: Raskovice 6376 A.a. - + + - - Zvakova (2003)
Labe: Obristvi 5652 0.l - + + + + Zvakova (2003)
Holotovecky potok: unkn. 6176 A.a. - + + + + Sidova (2003)
K¥ivy potok: unkn. 6177 A.a. - + - - + Sidova (2003)
Labe: Obristvi 5652 O.l - + - - - Kristian (2005)
22‘;3‘2%}:2:;" Rychnov 7254 | Ada | - |+ | + | - | - Kristian (2005)
Tributary to Luéni potok: Trebusin 5351 At - + + - - Kristian (2005)
Ohfte: Pocedelice 5649 A.a. - + + - - Kristian (2005)
Hunikovsky potok: Hunikov 5252 A.t. - + + + - Kristian (2005)
BudiSovka: Dolni Guntramovice 66127711/ A.a. - + + - - Kristian (2005)
Budisovka: Cermensky Miyn 6272 A.a. - + + - - Kristian (2005)
Cermna: Klokocivek 6272 A.a. - + + - - Kristian (2005)
Rybnik: Starojicka Lhota 6473 A.a. - + + - - Kristian (2005)
Pustéjovsky potok: Pustejov 6274 A.a. - + + - + Kristian (2005)
Ondfejnice: Hukvaldy 6375 A.a. - + + - + Kiristian (2005)
Mordvka: Moravka 6477 A.a. - + + - + Kristian (2005)
unkn.: Raskovice 6376 A.a. - + - - - Kristian (2005)
Lomna: Méstska Lomna 6478 A.a. - - + - + Kristian (2005)
Ktivec: Trinec 6378 A.a. - + - - + Kristian (2005)
Stonavka: Dolni Tranovice 6277 A.a. - + + + + Kristian (2005)
Diilsky potok: Albrechtice 6277 A.a. - + - - + Kristian (2005)
K¥ivy potok: Stonava 6177 A.a. - + - - + Kristian (2005)
Labe: Obristvi 5652 O.l - + + + + Duris et al. (2006)
unkn.: Hladké Zivotice 6373 A.a. - +? - +? - Subchev & Gelder (2010)
unkn.: Jindice by Uhliiské Janovice 6056 A.a. - +? - +? - Subchev & Gelder (2010)
Orlice: Usti nad Orlici 6064 A.a. - +? +? - - Subchev & Gelder (2010)
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Table 4. Continued.

Locality Grid Branchiobdella sp.

Stream/lake/pond: near-by settlement square Host Ba | Bpa | Bpe | Bh | Bb References

unkn.: Skutec 66116612_ A.a. - +? + - - Subchev & Gelder (2010)
Chejlava: Tyniste 6247 At - + + - - Novékova & Fialova (2010)
Hiirecky potok: Letiny 6248 A.t. - + + - - Novakova & Fialova (2010)
PieSinsky potok: Zdirec 6447 A.t. - + + - - Novékova & Fialova (2010)
Podhrazsky potok: Hiirky 6446 A.t. - + - - - Novakova & Fialova (2010)
Zlaty potok: Svojkovice 6446 At - + + + - Novakova & Fialova (2010)
Luéni potok: Rudnik 5460 A.t. - + + - - Sramkova (2014)
Luéni potok: Trebusin 5351 At - + + - - Sramkova (2014)
Hunikovsky potok: unkn. 5252 At - + + + - Sramkova (2014)
Zubtina: unkn. 6543 At - + + - - Sramkova (2014)
Medvédi potok: unkn. 6643 A.t. - + + - - Sramkova (2014)
Tributary to Novosedlsky potok: unkn. 6542 At - + - - - Sramkova (2014)
Chejlava: Tynisté 6247 A.t. - + + - - Sramkova (2014)
Rakovsky potok: unkn. 6247 At - + + - - Sramkova (2014)
%;Sj:lavice by Moravské Pl i . . i i Lozek (2015)
Cernovicky potok: unkn. O.l - + - - - Lozek (2015)
Slovakia

Unkn.: Novd Bana ? - - - + + Pop (1965)

Zitava: unkn. ?2 - + + - - Zajonc (1965)
Yydrica: Bratisiava - 7868 | Ar | - | o+ |+ | - | - Halgos (1972)

a canal: Gabcikovo 8171 A.a. - + + - - Halgos (1972)
Cifersky potok: Cifer 7670 A.a. - + + + - Halgos (1972)
unkn.: Vini¢né in Trnianska dolina 7769 A.a. - + + - - Halgos (1972)
Harmdénia: Modra 7669 A.a. - + + - - Halgos (1972)

‘L’;kj‘z 'blTof:vci,‘y vreh [peak] 7668 | Aa. A Halgos (1972)
Unkn.: Sastin 7368 A.a. - + + - - Halgos (1972)
Hovédsky jarok: Visriové 7272 A.a. - + +2? + + Halgos (1972)
Hamransky potok: Soblahov 7174 A.a. - + + - - Halgos (1972)
Kubricky potok: Kubrica 7174 A.a. - + + - - Halgos (1972)
Unkn.: Hornd Suca 7073 A.a. - + + - - Halgos (1972)
unkn.: Mala Lehotka by Prievidza 7278 A.a. - + +? + + Halgos (1972)
Unkn.: Kamenec pod Vtacnikom 7377 A.a. - + + + - Halgos (1972)
Velcice: Velcice 7575 A.a. - + + - - Halgos (1972)
Unkn.: Topolcianky 7576 A.a. - + + + - Halgos (1972)
unkn.: Devicany 7078 A.a. - + +? + + Halgos (1972)
Sikenica: Kmetovce 7778 A.a. - + + - - Halgos (1972)
Richiiavsky jarok: Banskd Stiavnica 7579 A.a. - + + - Halgos (1972)
Unkn.: Banskad Bystrica 7280 A.a. - + + - - Halgos (1972)
Trstenec: Malatiny 6982 A.a. - + + + - Halgos (1972)
Unkn.: Liptovsky Hradok 6984 A.a. - + + - - Halgos (1972)
Teplica: Vavrisovo 6984 A.a. - + + + - Halgos (1972)
Unkn.: Dolny Kubin 6781 A.a. - + + - - Halgos (1972)
Zimnik: Trstend 6683 A.a. - + + + - Halgos (1972)
Unkn.: Gerlachov 6987 A.a. - + + + - Halgos (1972)
Unkn.: Levoca — Levocskeé Luky 6989 A.a. - + + + - Halgos (1972)
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Table 4. Continued.

Locality Grid Branchiobdella sp.

Stream/lake/pond: near-by settlement square Host Ba | Bpa | Bpe | Bh | Bb References
Lovinka: Lovinobana 7583 A.a. - + +? + + Halgos (1972)
Balinsky potok: Filakovo 7784 A.a. - + + - - Halgos (1972)
Morské oko: Vihorlat [peak] 7099 A.a. - + + - - Halgos (1972)
Unkn.: Parihuzovce 6899 A.a. - + + + - Halgos (1972)
Unkn.: Bratislava 7868 A.a. + +? +? - - Subchev & Gelder (2010)
Bosnia and Herzegovina

e podeaen Ky s
Tributaries to Sana: Kljuc¢ N/A ? - - + + Karaman (1967)
unkn.: Glamo¢ N/A ? - - - + - Karaman (1967)
unkn.: Livno N/A ? - - - - + Karaman (1967)

Czechia. HALGOS (1972) published the results of his
extensive investigations on the branchiobdellidans
of Slovakia, reporting 23 localities with some of the
following four species: B. parasita, B. pentadonta,
B. hexadonta and B. pentadonta orientalis Pop,
1965 (= B. balcanica, see above). Additional bran-
chiobdellidan material from Slovakia was found
also in the crayfish collection of the Natural History
Museum in Vienna by SUBCHEV & GELDER (2010);
this included B. astaci from Bratislava, which was
the first report of this species in the country. (In the
same paper Branchiobdella cocoons were found in
a crayfish sample labelled “Slovakia (Moravia)” but
actually Moravia is a region now located in Czechia
and not Slovakia.). The frequency of occurrence of
the different Branchiobdella species in Slovakia
1s similar to that in the Czechia, with B. astaci be-
ing found only at one site so far (Tables 1-4). The
five localities in Slovakia where branchiobdellidans
were found in the collections of the NMP (Table
1 and 2) are new for this country, while the sixth
one in Morske Oko Lake (Table 1) had been al-
ready reported by HaLGOS (1972) as a site with B.
parasita and B. pentadonta. Thirteen localities with
Branchiobdella (grid squares: 6874, 6875, 6879,
7286, 7386, 7482, 7569 — two localities, 7683, 7768
— two localities, 7882 — two localities) based on our
recent field studies are also new for Slovakia (for
details, see Table 3).

Bosnia and Herzegovina: The first report of
branchiobdellidans B. parasita, B. pentadonta and
B. hexadonta for Bosnia and Herzegovina was by
KarRAMAN (1967). GEOrRGEVITCH (1957) reported
the locality “Yadre” (river?) as a site where he
found some of the species that he described as new,
specifying that it is located in Herzegovina; we

failed to find such a geographic object in Bosnia
and Herzegovina and most probably he was refer-
ring to the River Jadro, which is now in Croatia.
SUBCHEV & GELDER (2010) found B. hexadonta on
A. pallipes in several samples from the collection
of the Natural History Museum in Vienna labelled
only “Europe, Herzegovina” and without further
details. All localities found by us in the recent
study are new and thus the known area of bran-
chiobdellidan fauna in Bosnia and Herzegovina
has been widened. However, all these localities
are in Herzegovina while we have still no infor-
mation about the occurrence of Branchiobdella
species in Bosnia, the major part of this country.
The two other European species, B. astaci and B.
balcanica, also could be expected in Bosnia and
Herzegovina as they, together with those already
known for this country, B. parasita, B. penta-
donta and B. hexadonta, occur in neighbouring
Croatia (KLOBUCAR et al. 2006). The rest of the
European Branchiobdella species, B. kozarovi and
B. papillosa, are unlikely to occur in Bosnia and
Herzegovina for reasons mentioned above in the
sections on the Czechia and Slovakia.
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