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Abstract — The different conchological shell characters and penis morphology of Bithynia leachii
(SHEPPARD, 1823) and Bithynia troschelii (PAASCH, 1842) are described. By studying 500 lots, orig-
inating from the Hungarian Natural History Museum, Budapest, the Mdtra Museum, Gyongy&s, the
Munkdécsy Mihédly Museum, Békéscsaba, the Hungarian Shell Museum, Nagykovdcsi and the private
collections of GABOR MAJOROS and EDE PETRO, the present knowledge of the distribution of the
two species is depicted on maps. With 17 figures.
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INTRODUCTION

When in 1842 PAASCH described Bithynia troschelii (as Paludina troschelii),
he had presumably a species mixture of B. leachii and B. troschelii before himself,
and he thought that the small and large animals were of one and the same species.
So it was impossible for him to point out the specific distinguishing shell charac-
ters. As Bithynia leachii had already been described by SHEPPARD in 1823, B.
troschelii widely fell into oblivion after this first description had been noticed,
henceforth it was used only as a synonym (CLESSIN 1876) or was not even men-
tioned at all (CLESSIN 1887). In 1886, WESTERLUND was the first to add Bithynia
troschelii to the list as a distinct species and to put emphasis on the different shell
characters of this particular species. GEYER (1927) regarded B. troschelii but as a
bigger form of B. leachii, indicating, however, that the aperture was slightly blunt-
edged above, whereas the aperture of B. leachii is of a rounded egg-like shape.
EHRMANN (1933) pointed out the differences in the characters of the apertures,
too. However, since JAECKEL (1961) only differences in the heights of the shells
were considered, and Bithynia troschelii was taken to be a geographical subspecies
(GLOER & MEIER-BROOK 2003, GLOER 20024, b). For the first time again, FAL-
NIOWSKI (1989) admitted Bithynia leachii and B. troschelii to be looked at as dis-
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tinct species, and, also for the first time, he scrutinized the penis morphology as
well as the anatomy and further characteristics (FALNIOWSKI 1989, 1990).

NESEMANN (1994), FALKNER et al. (2001) and FALKNER (2003) proposed to
employ the name Bithynia transsilvanica BIELZ, 1852 for B. troschelii, neverthe-
less GLOER could show (2002, 2004) that B. troschelii PAASCH, 1842 is the valid
name. On account of the general uncertainty which species was actually meant by
the name Bithynia troschelii, GLOER (2002) defined a lectotype of B. troschelii.

Unlike in the German literature SOOS (1943) distinguished Bithynia troschelii
as a geographic race of Bithynia leachii: “... In Hungary and generally in East-
Europe, and partly in the northern part of Europe there is a geographical race, B.
leachi troscheli PAASCH, which is even more frequent than the nominate form. In
contrast with the nominate form, this subspecies is characterized by taller, more
scalariniform spire, larger number of whorls (up to 5 1/2), its aperture tends to form
an angle upside, and larger, sometimes much larger size, which can be 12 : § mm,
or the height can be even 13 mm. By the way its shape and size varies between
wide range, there can be thin and tumid specimens as well. The convexity of the
whorls varies too, and therefore the whorls come over each other sometimes like
the scale, sometimes it is less characteristic”. Unfortunately he presented as Bithy-
nia leachii a picture of B. troschelii (SO0S 1943: table II, fig. 25). After that oc-
curred in Hungary, as in other European countries, too, no clear separation be-
tween B. leachii and B. troschelii existed any more. RICHNOVSZKY and PINTER
(1979) mentioned f. troscheli PAASCH as a simple size variation of Bithynia leachii
and did not see the sense of any separation. Therefore, Hungarian authors treated
the two forms as a single species up to the present (e.g. DOMOKOS & LENNERT
2000, FEHER & GUBANYI 2001, KOVACS & DOMOKOS 1987, VARGA & CSANYI
1998). While GLOER (2002a) was still thinking that Bithynia troschelii was a sub-
species, GLOER & FALNIOWSKI (2004) through further investigations could show
that it is a question nevertheless of distinct species.

Because the two species were not always distinguished unambiguously in the
past, the evaluation of literature is inadequate to get a picture of the distribution of
Bithynia troschelii. Here the disadvantages of taxonomic lumping show once
again. On the other hand, taxonomic splitting, like BERIOZKINA et al. (1995) do, is
confusing, because they split the species Bithynia leachii und B. troschelii (subge-
nus Codiella) into two subgenus with 7 species. In order to reach at an unambigu-
ous picture of distribution, the only way is the evaluation of collected material.
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MATERIALS AND METHODS

Five hundred lots have been studied, originating from the Hungarian Natural History Museum,
Budapest, the Matra Museum, Gybdngy0s, the Munkdcsy Mihaly Museum, Békéscsaba, the Hungar-
ian Shell Museum, Nagykovdcsi and the private collections of GABOR MAJOROS and EDE PETRO. In
some lots we could study the penis morphology of some specimens, so we are sure, that the species
from Hungary are similar to the ones from Northern Germany.

Studying the valuable materials from Hungary, it would be possible to recognise that Bithynia
troschelii in contrast to B. leachii has a great variability. Deviating forms of the typical Birhynia
troschelii were always interpreted up to now as intermediate hybrid forms. In Northern Germany
these deviating forms occur always together with the more frequent Bithynia leachii, so this conclu-
sion was obvious. In Hungary there occur isolated as well as syntopic populations, also with an al-
most oval operculum, so that the concept of geographic subspecies cannot be accepted.

DIAGNOSES

We have to consider that height of the shell is not an unambiguous character.
There are large Bithynia leachii (up to 11 mm) as well as small B. troschelii (down
to 5 mm). Only the form of the aperture and the operculum are typical characters,
but which are more variable in Bithynia troschelii. The only good character is in
case of doubt the penis morphology.

If the larger form of Bithynia leachii is a representation of abnormal growth
caused by parasitic castration, or some specimens live a year longer, for what rea-
son ever, and simply continue to grow, is not known until now. It is only known
that the larger form of Bithynia tentaculata (LINNAEUS, 1758), B. tentaculata f.
producta MENKE, 1828 has not been infected at all by trematodes (GLOER 20025).

Bithynia leachii (SHEPPARD, 1823) (Figs 1-4, 10~12). The typical shell of B.
leachii has 4-4.5 convex shouldered whorls with a deep suture and a height from 4
to 6 mm, and the aperture as well as the operculum are ovally rounded. The mantle
of B. leachii has a black background with big white spots and a typical white bold
line near the mantle edge. The appendix of penis branches off from the distal third
of the penis.

Bithynia troschelii (PAASCH, 1842) (Figs 5-9, 13-17). The typical shell of B.
troschelii has convex whorls with a flat suture and a height of 8 to 10 mm, and the
aperture as well as the operculum show an obtuse angle, and at the point of contact
with the last whorl they are concave. The mantle pigmentation of B. troschelii is of
a black background with smaller round white spots and, in addition, one or two
large white gaps. The appendix of penis branches off from the proximal third of the
penis. Bithynia troschelii has in contrast to B. leachii a sucker at the tip of the ap-
pendix of penis as B. tentaculata.
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Figs 1-9. 1-4 = Bithynia leachii (SHEPPARD, 1823), Balatonmdriafiird6 (leg. G. MAJOROS, 2003). 1 = shell

(magnitication 10:1), 2 = mantle (magnification 10:1), 3 = operculum (magnification 15:1), 4 = penis

(magnification 20:1). 5-9 = B. troschelii (PAASCH, 1842), Fenékpuszta: Kis-Balaton, reservoir II, at

the confluence of Déli-keresztcsatorna and Héviz-Pdhoki-csatomna (leg. A. VARGA, 2003). 5 = shell

(magnification 10:1), 6 = mantle (magnification 10:1), 7 = operculum (magnification 15:1), 8 = penis

(magnification 20:1), 9 = penis (magnification 20:1). Explanation: p = penis, pl = appendix of penis,
s = snout, su = sucker, t = tentacle
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Figs 10-17. 10-12"= Bithynia leachii (SHEPPARD, 1823) (magnification 10:1). 10-11 = Hédervér:

Kastély-arok, in the park of the mansion (leg. G. MAJOROS 1991), 12. = Ocsa: Felsébab4d (ash-alder

forest) (leg. G. MAJOROS, 1999). 13-17 = B. troschelii (PAASCH, 1842) (magnification 10:1), 13 =

Békéscsaba: Elgviz-csatomna (leg. T. DOMOKOS 1979), 14 = Hatvan (leg. G. MAJOROS), 15 = Ocsa:

FelsObabéd (ash-alder forest) (leg. G. MAJOROS, 1999), 16-17 = Balatonmagyaréd: Kis-Balaton,
reservoir [, (leg. B. CSANYI, 1994)
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The height of the shell and the form of the aperture and the operculum are
variable. To determine the small Bithynia troschelii (S mm) we have to look at the
flatter suture and whorls. The aperture is, even if it appears ovally rounded, slightly
concave at the point of contact with the last whorl.

Both taxa live in small brooks up to big lakes, but are found in shallow areas
of slowly running waters, too. As far as degree of pollution of the water is con-
cerned, Bithynia troschelii seems to be less particular than B. leachii, as we found
in a dammed-up part of a river in Hamburg abundances of 1,300 individuals per m?
coexisting with 2,680 individuals of Bithynia tentaculata per m? (0.25 m” counted
and extrapolated to 1 m?).

Both taxa prefer the lowlands, with Bithynia troschelii preferring continental
climate, in contrast with Bithynia leachii that lives in maritime climates of west
European sites as well (GLOER 2002a).

Distribution of the two taxa in Central Europe is considered well known, be-
cause an important gap of the distribution in Hungary could be closed now. The
distribution of Bithynia leachii and B. troschelii in the Baltic region and in Eastern
Europe is still unknown.

DISTRIBUTION OF THE TWO SPECIES IN HUNGARY

Bithynia leachii (SHEPPARD, 1823)
(Fig. 18)

BS - 73: Dombévir: Szarvasd (leg. L. VOROSS, 1956).

BT - 71: Balatonalmddi (leg. . PODANI, 1969); Balatonalmédi: Képtalanfiired, Balaton (leg.
GY. KOVACS, 1983); Balatonfiizf6 (leg. J. PODANI, 1979). — 81: Balatonkenese (leg. K. VARGA,
1988). — 89: Komarom: W of the Monostori-erd (leg. A. SZAKOLCZAI, 1987). — 92: Sérszentmi-
hély: at the lignit mine (leg. FUKOH & KROLOPP 1982).

CR - 29: Mohdcs: Moh4csi-sz. (leg. A. GEBHARDT, 1959).

CS - 18: Cece: Sérviz (leg. . PINTER, 1982). — 24: Sidagérd: Sarviz (leg. I. PINTER, 1984).~
41: Baja [in a ditch] (leg. I. PINTER, 1976); Baja: Ferenc-csatorna (leg. T. DOMOKOS, 1976, GY.
KOVACS, 1971, 1976). — 97: Bugac (leg. M. NEIGER, 1984).

CT - 01: Soponya: E of the village, Halastavak (leg. G. MAJOROS, 1984, 1985, 1987). - 10:
Sérkeresztir: Sérviz (leg. G. MAJOROS, 1985). — 39: Esztergom: Primés-sz., Duna (leg. G. MAJO-
ROS, 1986, 1987, L. PINTER, 1965). — 49: Pilismar6t: Duna [fluvial drift] (leg. I. FURJES, 1983, L.
Fiirjes, 1984, 1986, 1987). — 56: Budapest ( - ); Budapest: Rékospalota, Szilas-patak (leg. E. PETRO,
1968). — 57: Budakal4sz: Luppa-sziget, Duna (leg. G. MAJOROS, 1981); Budapest: Rémai-part (leg.
GY. KOVACS, 1961). — 63: Ocsa (leg. HALASZFY, 1953, M. MOGER, 1957, O. SANDOR, 1956); Ocsa
[alder fen] (leg. P. AGOCSY, 1958); Ocsa: Fels6bab4d (leg. G. MAJOROS, 1982, 1983, 1987, 1996,
1997, 1998, 1999); Ocsa: Médencia, forester’s hut (leg. G. MAJOROS, 1987); Ocsa: Nagy-erdd (leg.
L. DRIMMER, 1990); Ocsa: Turjénos (leg. G. MAJOROS, 1980, 1982). — 66: Budapest: Cinkota,
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Naplds-t6 (leg. L. DRIMMER, 1992); Budapest: Rékos (leg. D. LUKACS, 1954). — 73: Indrcs (leg. L.
DRIMMER, 1985).

DS — 32: Szeged (leg. L. VOROSS, 1959); Szeged: Alsékdzpont [ponds] (leg. K. CZOGLER,
1940); Szeged: Maros [fluvial drift] (leg. P. AGOCSY, 1960); Szeged: Tisza (leg. L. VOROSS, 1951). —
69: Szarvas: OKI, [reeds in a channel] (leg. T. DOMOKOS, 1993).

DT - 06: Téalmis (leg. G. NAGY, 1977). - 07: Hatvan: near the student-camp [in a ditch] (leg.
A. VARGA, 1978). — 08: Hort: Kopiis-kiit (leg. A. NYILAS, 1975). — 81: Turkeve: Beretty6 [fluvial
drift] (leg. I. DOBRA, 1989).

DU - 13: Somoskéiijfalu [alder forest] (leg. P. AGOCSY, 1962).

ES - 07: Békéscsaba: Korgdt [in a ditch] (leg. GY. KOVACS, 1961). — 16: Békéscsaba:
Fényesi-sz616k [in a ditch] (leg. GY. KOVACS, 1963). — 17: Szanazug: Fehér-Koros (leg. E. PETRO,
1980). — 27: Doboz: Maréi-erdé (leg. GY. KOVACS, 1964).

FU - 10: Tyukod: Keleti-6vcsatorna (leg. I. PINTER, 1982).

XM - 62: Csurg6 [in a ditch] (leg. Gy. KOVACS, 1957). - 66: Balatonmagyaréd: Kis-Balaton,
reservoir I. (leg. B. CSANYI, 1994); Balatonmagyar6d: Kis-Balaton, reservoir I., dam 4T (leg. B.
CsANYI, 1997); Balatonmagyar6d: Kis-Balaton, reservoir I., Kdnyavdri-sz. (leg. B. CSANYI, 1996);
Balatonmagyaréd: Kis-Balaton, reservoir II., Almés-sz. (leg. B. CSANYI, 1997, A. VARGA, 1995,
1996); Balatonmagyar6d: Kis-Balaton, reservoir I1., Feny&s-sz. (leg. A. VARGA, 1996); Balatonma-
gyar6d: Kis-Balaton, reservoir II., Hangyélos-sz. (leg. A. VARGA, 1995); Balatonmagyar6d: Kis-Ba-
laton, reservoir IL., Kiskomédromi-csatorna (leg. B. CSANYI, 1988, 1996); Balatonmagyaréd: Kis-Ba-
laton, reservoir II., Magyaros-sziget [sedge vegetation] (leg. B. CSANYI, 1996, A. VARGA, 1996);
Esztergalyhorviti: Kis-Balaton, reservoir I., Szabari-viz (leg. B. CSANYI, 1995, 1997); Nagyrada:
Kis-Balaton, reservoir I., Magyarédi-viz (leg. B. CSANYI, 1989); Nagyrada: Kis-Balaton, reservoir
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Fig. 18. Distribution of Bithynia leachii (SHEPPARD, 1823) in Hungary
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L., Radai-malomadrok (leg. B. CSANYI, 1988); Nagyrada: Kis-Balaton, reservoir I, Radai-viz (leg. B.
CSANYI, 1988); Zalavir: Kis-Balaton, reservoir IL. (leg. B. CSANYI, 1996); Zalavar: Kis-Balaton,
reservoir II., Zala (leg. B. CSANYI, 1996). — 67: Fenékpuszta: Kis-Balaton, Kil4t6i-csatorna (leg. L.
PINTER, 1965, 1968, 1973); Fenékpuszta: Kis-Balaton, reservoir I1., at the confluence of Héviz-
Péhoki-csatorna and Déli-keresztcsatorna (leg. A. VARGA, 1996); Keszthely: Berek (leg. I. PINTER,
1956); Zalavir: Kis-Balaton, Fels6mély-csatorna (leg. I. PINTER, 1953); Zalavir: Kis-Balaton, reser-
voir IL., at the mouth of Zala-Somogyi-hatdrarok (leg. A. VARGA, 1996); Zalavar: Kis-Balaton, reser-
voir II., Zalavéri-viz (leg. B. CSANYI, 1991, 1994). - 68: Alsémand: Zala (leg. I. PINTER, 1964);
Héviz (leg. L. VOROSS, 1952); Héviz: GyGgyt6 (leg. A. TOTH, 1962); Héviz: Hévizi-lefolyé (leg. R.
SUARA, 1984); Héviz: Hideg-csatorna (leg. I. PINTER, 1966); Keszthely: Berek, Meleg-csatorna (leg.
I. PINTER, 1972); Keszthely: Oberek-csatorna (leg. I. PINTER, 1968); Héviz: S of the town [cypress
forest] (leg. I. PINTER, 1978). — 75: Nemesvid [alder forest] (leg. I. PINTER, 1979). — 76: Szegerd§:
near the Mar6t-volgyi-csatorna (leg. A. VARGA, 1996). — 77: Balatonberény: Balaton [reedy shore]
(leg. Zs. PALFIA, 1981); Balatonberény: W of the village, Balaton (leg. G. MAJOROS, 1992); Bala-
tonszentgydrgy: Balaton (leg. I. PINTER, 1958); Fenékpuszta: at the mouth of Zala (leg. G. MAJO-
ROS, 1985, L. PINTER, 1965); Fenékpuszta: Balaton (leg. JUHASZ & KOVACS 1995, G. MAJOROS,
1998, I. PINTER, 1973, A. VARGA, 1967); Fenékpuszta: Héviz-Pdhoki-csatorna (leg. I. PINTER, 1956);
Fenékpuszta: Kis-Balaton, ornithological observation tower (leg. A. VARGA, 1995); Fenékpuszta:
Nyugati-berek, Zala (leg. JUHASZ & KOVACS, 1995); Fenékpuszta: Zala (leg. B. CSANYI, 1989,
1995, 1996, A. VARGA, 1967); Fenékpuszta: Zala, dam 21T (leg. A. VARGA, 1996); Keszthely: Bala-
ton (leg. L. PINTER, 1966); Keszthely: Fenék-patak [swamp] (leg. I. PINTER, 1964); Keszthely: Fenék-
puszta (leg. M. ZORENY], 1988, L. PINTER, 1972.); Keszthely: Fenékpuszta [sand-pit] (leg. I. PINTER,
1951); Balatonberény: W of the village [reeds] (leg. G. MAJOROS, 1987). — 78: Balatongyorok (leg.
M. ZORENYI, 1988); Balatongyorok: Balaton [reedy shore] (leg. 1. PINTER, 1952); Balatongydrok: E
of Szt. Mihély-domb [bog] (leg. I. PINTER, 1952); Balatongyorik: Szt. Mihaly-domb [willow forest]
(leg. L. PINTER, 1952); Balatongyorok: Szt. Mihdly-domb, Balaton (leg. I. PINTER, 1960, 1978);
Gyenesdids: Balaton (leg. I. PINTER, 1952); Gyenesdids: Szt. Janos-forrds (leg. I. PINTER, 1952);
Keszthely: at the mouth of Biidos-drok [reeds] (leg. I. PINTER, 1952); Keszthely: Balaton (leg. I.
PINTER, 1977, 1978); Keszthely: Balaton [lacustrine drift] (leg. I. PINTER, 1982); Keszthely: Bala-
ton, sailboat harbour (leg. G. MAJOROS, 1997); Keszthely: near the Biidos-drok (leg. I. PINTER, 1952);
Keszthely: Zdmor, Balaton (leg. . PINTER, 1973); Vonyarcvashegy (leg. I. PINTER, 1952, 1966);
Vonyarcvashegy: Balaton [reedy shore] (leg. I. PINTER, 1952); Vonyarcvashegy: Szentmihalyi-pa-
tak (leg. 1. PINTER, 1952). — 79: Lesenceistvdnd: Uzsai-halastavak (leg. I. PINTER, 1962). - 87:
Balatonmadriafiirdg: Balaton [reedy shore] (leg. G. MAJOROS, 1985, 1988); Balatonmariafiirds: Ba-
laton, W of the boat station [willow shrubs] (leg. G. MAJOROS, 1995); Kéthely: Nagy-Berek, Nyuga-
ti-gvcsatorna, Biirii-hid (leg. B. CSANYI, 1991). ~ 88: Balatonederics: near the railway station (leg.
A. VARGA, 1986); Badacsonytordemic: Berek (leg. I. PINTER, 1975); Badacsonytdrdemic: Labdi
student-camp, Balaton (leg. JUHASZ & KOVACS, 1995); Balatonederics (leg. I. PINTER, 1967);
Balatonederics: Balaton (leg. I. PINTER, 1978); Balatonederics: Vildgos-patak (leg. I. PINTER, 1971);
Balatongyérok: Szép-kilaté (leg. I. PINTER, 1953); Szigliget: Kiils6soponya, Balaton (leg. JUHASZ &
KOVACS, 1995). — 97: Balatonfenyves (leg. A. KAROLYI, 1964); Balatonfenyves: Balaton [reedy
shore] (leg. E. PETRO, 1980); Balatonfenyves: Rigé-drok (leg. E. PETRO, 1980); Fonyéd: Nagy-Be-
rek (leg. B. CSANYI, 1991). - 98: Badacsonytomaj: Balaton (leg. E. PETRO, 1978); Badacsonytomaj:
Badacsonyérs, Balaton (leg. JUHASZ & KOVACS, 1995); Fonyéd: Balaton (leg. I. PINTER, 1956).
XN - 28: FertSrakos: waterworks’ station [in a channel] (leg. I. PINTER, 1985). — 69:
Janossomorja: Szke-t6 (leg. [. KIRALY, 1951). — 78: Barbacs: near Barbacsi-té [in an artificial
pound] (leg. 1. PINTER, 1973); Barbacs: near Barbacsi-t6 [reed vegetation] (leg. I. PINTER, 1973);
Lébénymiklés (leg. O. FEGYVERES, 1996); Lébénymiklés [in a forest] (leg. I. PINTER, 1979);
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Térnokréti: Rébca (leg. G. MAJOROS, 1996). — 84: Papa: Tapolca (leg. . VASARHELYI, 1953). — 86:
Rébaszentmiklés: Marcal (leg. 1. PINTER, 1979). — 88: Borcs: Rébea-holtdg (leg. L. DRIMMER,
1984). — 89: Novékpuszta: E of the village [alder forest, sedgy marsh] (leg. G. MAIOROS, 1996,
1997); Novikpuszta: E of the village [alder forest] (leg. G. MAJOROS, 1992, 1993, 1994);
Novékpuszta: E of the village, Novéki-csatorna (leg. Z. FEHER, 1999); Mecsér: Mosoni-Duna (leg.
B. CsANYI, 1995); Novékpuszta: cemetery near the Novéki-csatorna [alder forest] (leg. G.
MAJOROS, 2001). — 97: Gyirmét: Marcal-holtdg (leg. A. RICHNOVSZKY, 1979). — 98: Gy®r,
Kis-Duna [in the flood plain] (leg. I. PINTER, 1981); Gydr: Duna-Lapos-ér (leg. L. DRIMMER, 1986);
Gyo6r: Mosoni-Duna, at the Vdsarhelyi-hid (leg. GY. KOVACS, 1977); Gyér: Piispok-erds (leg. L
PINTER, 1973); Gy6r: Rdbca [fluvial drift] (leg. GY. KOVACS, 1979); Gyér: Révfalu, Mosoni-Duna
(leg. B. CSANYI, 1994). — 99: Gyd&rzdmoly [reeds] (leg. I. PINTER, 1981); Gy&rzamoly:
Szavai-csatorna, Patkdnyosi-dg (leg. B. CSANYL, 1994); Gyérzdmoly: Zimolyi-csatorna (leg. B.
CsANYI, 1995); Vamosszabadi: Szavai-csatorna (leg. B. CSANYI, 1994, 1995).

XP -70: Arak: Kis-Kerek [alder fen] (leg. G. MAJOROS, 1996); Arak: Nagy-Kerek [alder fen]
(leg. G. MAJOROS, 1994, 1996); Arak: Noviki-csatorna (leg. B. CSANYI, 1993, 1996); Dunasziget:
Gazfiii-holt-Duna, Kényés (leg. B. CSANYI, 1995); Arak: E of the village [ponds in an elder-
poplar-alder forest] (leg. G. MAJOROS, 1991); Piiski: Novaki-csatorna (leg. B. CSANYI, 1997); Arak:
W of the village [alder fen] (leg. G. MAJOROS, 1995); Darnézseli: W of the village {alder-ash forest]
(leg. G. MAJOROS, 1991); Piiski: W of the village, Novéki-csatorna (leg. Z. FEHER, 1999, G. MAJO-
ROS, 1997, 1998). — 71: Dunasziget: Cikolai-Duna-dg, dam Z-8 (leg. B. CSANYIL, 1997); Sérfenys-
sziget: Gazf(ii-Duna [drift] (leg. G. MAJOROS, 1994); Dunasziget: Cikolai-Duna-dg, dam B-2 (leg.
B. CSANYI, 1995); Dunasziget: Nagysziget, Gazfiii-Holt-Duna (leg. AMBRUS, BANKUTI & KOVACS,
1995). — 80: Hédervar: 1 km W of the village [in a channel] (leg. G. MAJOROS, 1991); Asvényrér(’):
Asvianyi-Duna (leg. G. MAJOROS, 1996); Asvényraré: Asvanyi-Duna, dam Z-12 (leg. B. CSANYI,
1996); Lip6t: Duna, 1824. rkm (leg. G. MAJOROS, 2001); Hédervir: E of the village [in a channel]
(leg. G. MAJOROS, 1992); Hédervér: Kastély-drok (leg. B. CSANYI, 1997); Hédervar: Kastély-4rok,
in the park of the mansion (leg. G. MAJOROS, 1991, 1992, 1993, 1994, I. PINTER, 1979, 1981);
Hédervér: Lip6t-Hédervari-csatorna (leg. B. CSANYI, 1995, 1996); Kisbodak: S of the Gatérhdz
[ponds in a planted poplar forest] (leg. G. MAJOROS, 1992); Lipét: Asvanyi-Duna-4g, Gombé-
cosi-zdrss (leg. B. CSANYI, 1995); Asvanyraré: Duna, opposite to the Ijjsziget (leg. G. MAJOROS,
1991); Lip6t: N of the village, Duna [fluvial drift] (leg. G. MAJOROS, 1992); Lip6t: NE of the village
[drift of the Duna in the gallery forest] (leg. G. MAJOROS, 1992); Lip6t: NE of the village, in a little
island, Duna [drift] (leg. G. MAJOROS, 1992); Darnézseli: S of the village, Novaki-csatorna (leg. B.
CSANYI, 1996, 1997).

YM - 08: Balatonbogldr: Balaton {lacustrine drift] (leg. A. KAROLYI, 1964). — 09: Zanka:
Balaton, SW of the Zdnka-Koveskal station (leg. GY. PERJESI, 1984). — 10: Szigetvar: near the for-
tress, Almds-p. (leg. L. PINTER, 1987). — 19: Balatonfoldvir: at the mouth of the Koroshegyi-séd (leg.
A.HAJIDU A. 1985); Balatonszarszo: Balaton (leg. T. DOMOKOS, 1976). — 29: between Balatonfold-
vér and Szdntéd [swamp] (leg. G. MAJOROS, 1998); Széntéd: Balaton (leg. D. ANTONOVITS, 1987,
T. DOMOKOS, 1976); Tihany: Balaton [lacustrine drift] (leg. SIPOS & SZIGETHY, 1983).

YN -09: Kisbajcs: Szavai-csatorna (leg. B. CSANYI, 1994, 1995, 1996). — 10: Tihany: Balaton
(leg. G. MAJOROS, 1990). - 20: Paloznak: Balaton, Paloznaki-6bol (leg. JUHASZ & KOVACS, 1995).
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Bithynia troschelii (PAASCH, 1842)
(Fig. 19)

BR - 67: Baranyahidvég: Fekete-viz [drift] (leg. NOGRADI & UHERKOVICH, 1999); Kisszent-
mdrton: Majldthpuszta (leg. A. GEBHARDT, 1958).

BT - 98: Tata (leg. I. VASARHELYI, 1949).

CR - 29: Héduna: Dunaliget, Duna [in the flood plain] (leg. A. UHERKOVICH, 1991).

CS - 24: Siéagard: Sarviz (leg. I. PINTER, 1984). — 41: Baja: Ferenc-csatorna (leg. T. DOMO-
KOS, 1976).

CT - 01: Soponya: E of the village, Halastavak (leg. G. MAJOROS, 1985, 1987). — 10: Sdrke-
resztir: Sarviz (leg. G. MAJOROS, 1985). — 39: Esztergom: E of the town, Duna [drift] (leg. G. MA-
JOROS, 1996); Esztergom: Primds-sz., Duna (leg. L. PARASZKA, 1979). — 49: Pilismar6t: Duna
[fluvial drift] (leg. E. FURJES, 1984); Visegrad: Duna, 1695 str. km (leg. B. CSANYI, 1994). — 63:
Ocsa: Fels6bab4d (leg. G. MAJOROS, 1987, 1996, 1999); Ocsa: Madencia, Ocsai-erdd, forester’s hut
(leg. G. MAJOROS, 1987); Ocsa: Turjédnos (leg. G. MAJOROS, 1980, 1982). — 66: Budapest: Rdkos
(leg. L. VOR®SS, 1936, D. LUKACS, 1954). - 72: Dabas [alder-fen] (leg. B. CSANYI, 1988). - 97: Tura:
Galga (leg. A. VARGA, 1986).

CU - 52: Hont: Ipoly [in the flood plain] (leg. L. PINTER, 1966). - 62: Ipolyszdg: NE of the vil-
lage [alder fen] (leg. BANKUTI & VARGA, 1984, A. VARGA, 1981).

DS - 29: Lakitelek (leg. I. VASARHELYI, 1948). — 32: Szeged: city, Tisza (leg. T. DOMOKOS,
1986); Szeged: Tisza (leg. E. PETRO, 1983); Szeged: Ujszeged, Tisza [fluvial drift] (leg. GY.
KOVACS, 1961). — 37: Csongrad: Harmas-Kéros [in the flood plain] (leg. A. HORVATH, 1958). —49:
Kungyalu: Verebes, Koros [drift] (leg. T. DOMOKOS, 1988). — 59: Ocsod: Falualja-holtdg [sedgy
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Fig. 19. Distribution of Bithynia troschelii (PAASCH, 1842) in Hungary
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marsh] (leg. T. DOMOKOS, 1990). — 69: Békésszentandrds: Koros (leg. T. DOMOKOS, 1989);
Szarvas: Aranyos-zug [pond] (leg. T. DOMOKOS, 1989); Szarvas: Arboretum (leg. T. DOMOKOS,
1991); Szarvas: Erzsébet-liget, Holt-Koros [drift] (leg. T. DOMOKOS, 1992); Szarvas: Halasztelek,
Hérmas-Koros (leg. B. CSANYY, 1995); Szarvas: Kisfok [sedgy marsh] (leg. T. DOMOKOS, 1990). —
79: Mezétir: Perespuszta, Holt-Korss (leg. B. CSANYI, 1995). — 89: Gyoma: Hérmas-Kords [in the
flood plain] (leg. J. PODANI, 1969); Gyomaendrdd: Harmas-Koros (leg. T. DOMOKOS, 1992); Gyo-
maendréd: Templom-zug, upper-branch (leg. T. DOMOKOS, 1992); Gyomaendréd: Templom-zug,
western branch (leg. T. DOMOKOS, 1993). -~ 99: Gyomaendr6d: Zséfiamajor, Hirmas-Koros,
Siratéi-holtdg (leg. K. BABA, 1978).

DT - 06: Jaszfels6szentgyorgy (leg. I. VASARHELYI, 1950). - 07: Boldog: S of the village [wa-
ter-meadow] (leg. A. VARGA, 1978); Hatvan: Gérbe-ér (leg. GY. NAGY, 1974); Hatvan: SE of the
town, Zagyva-holtig (leg. G. MAJOROS, 1979, 1987). — 08: Hort: Koptis-kiit (leg. A. NYILAS, 1975).
- 15: J4szberény: Hajta (leg. A. VARGA, 1988); Jdszberény: Hajta, Morotva {swamp] (leg. A.
VARGA, 1988). — 55: Pily: Tisza, madérrezervatum (leg. I. LORINCI, 1980). — 66: Kiskore: Tisza [drift]
(leg. A. VARGA, 1979). — 81: Tirkeve: Hortobagy-Berettyé-fécsatorna, Balla-hid-(leg. T. DOMO-
KOS, 1989); Tirkeve: Templom-zug (leg. KOVACS & DOMOKOS, 1992).

DU - 82: Miskolc: Hejécsaba, Hej6-patak (leg. A. HORVATH, 1961). — 93: Onga: Herndd (leg.
I. VASARHELYI, 1950).

ES - 07: Békéscsaba: Elgviz-csatorna (leg. T. DOMOKOS, 1979, GY. KOVACsS, 1979, 1984);
Békéscsaba: Széchenyi-liget (leg. GY. KOVACS, 1970); Doboz: Ovéri-csatorna [drift] (leg. T.
DOMOKOS, 1986). — 18: Bélmegyer: Kétagi-tiltd [drift] (leg. T. DOMOKOS, 1988). — 39: Mez8gy4n:
Vityonpuszta [a channel in the oak forest] (leg. L. ZSENI, 1978).

ET - 00: Korosladdny: Sebes-Koros (leg. GY. KOVACS, 1978). — 10: Szeghalom: Kernyei-sz.
Beretty6 [drift] (leg. DOMOKOS & Homoki, 1988); Szeghalom: Kutasi-csatorna (leg. T. DOMOKOS,
1980); Szeghalom: Olyvis-csatorna (leg. GY. KOVACS, 1980). — 63: Pocsaj [fen] (leg. T. DOMOKOS,
1989). — 64: Létavértes: Nagyléta, Oslap (leg. CSATHO & DOMOKOS, 1986).

EU - 01: Saj66rs [swamp] (leg. KOVACS & VARGA, 2001). - 23: Bodrogkeresztir: Bodrog [in
the flood plain] (leg. T. DOMOKOS, 1981); Bodrogkeresztir: Bodrog, near the Lebuj csérda (leg. Gy.
KOVACS, 1981, A. VARGA, 1981). — 32: Tokaj: Tisza [fluvial drift] (leg. GY. KOVACS, 1981).

FT - 19: Tyukod: Lépi-f6csatorna (leg. I. PINTER, 1982).

XM - 52: Gyékényes: pump-station (leg. B. CSANYI, 1994). - 62: Csurgé (leg. Gy. KOVACS,
1957); Csurgé: Sasajla-erdd (leg. GY. KOVACS, 1957); Csurgé: Lazi-berek (leg. GY. KOVACS,
1957). — 66: Balatonmagyaréd: Kis-Balaton, reservoir L. (leg. B. CSANYI, 1994, J. PELBART, 1995);
Balatonmagyaréd: Kis-Balaton, reservoir II., 1 km N of Zimanyi-sz. (leg. A. VARGA, 1996); Bala-
tonmagyaréd: Kis-Balaton, reservoir II., Almés-sz. (leg. B. CSANYL, 1997, A. VARGA, 1995, 1996);
Balatonmagyaréd: Kis-Balaton, reservoir II., between Fény8s-sz. and Almds-sz. (leg. A. VARGA,
1995); Balatonmagyardd: Kis-Balaton, reservoir II., between Magyaros-sz. and Hangyélos-sz.
[swamp] (leg. A. VARGA, 1995); Balatonmagyaréd: Kis-Balaton, reservoir II., Zala-Somogyi-ha-
tdrdrok, NE of Almds-sziget (leg. A. VARGA, 2003); Balatonmagyaréd: Kis-Balaton, reservoir II.,
Ziményi-érok (leg. A. VARGA, 1996); Zalavir: 1 km SE of Balatonhidvég, waterworks station (leg.
AMBRUS, BANKUTI & KOVACS, 1993); Zalavdr: Kis-Balaton, reservoir IL., 2 km S of the Ingéi pump
station (leg. AMBRUS, BANKUTI & KOVACS, 1993, A. VARGA, 1995, 1996); Balatonmagyaréd:
Kis-Balaton, reservoir 1., dam 4T (leg. B. CSANYI, 1997); Zalavar: Kis-Balaton, reservoir IL., Zala
(leg. B. CSANYI, 1996). — 67: Fenékpuszta: Kis-Balaton, reservoir IL, at the confluence of Héviz-
Pahoki-csatorna and Déli-keresztcsatorna (leg. A. VARGA, 2003); Fenékpuszta: Kis-Balaton, reser-
voir IL, at the mouth of Oreg-Berki-fécsatorna (leg. AMBRUS, BANKUTI & KOVACS, 1995);
Kis-Balaton: Gurgulé-csatorna (leg. I. PINTER, 1968); Zalavér: Kis-Balaton, reservoir II., 1.4 km N
of Ingéi pump station (leg. AMBRUS, BANKUTI & KOVACS, 1993); Zalavir: Kis-Balaton, reservoir
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11, at the mouth of Alsé-Nyugati-csatorna (leg. AMBRUS, BANKUTI & KOVACS, 1993); Zalavar:
Kis-Balaton, reservoir II., embankment L. (leg. B. CSANY1, 1994); Zalavar: Kis-Balaton, reservoir If.,
opposite to the mouth of Keszthelyi-hatédrarok (leg. AMBRUS, BANKUTI & KOVACS, 1993); Zalavér:
Kis-Balaton, reservoir IL., ornithological observation tower near the Zala-buké (leg. AMBRUS, BAN-
KUTI & KOVACS, 1995, A. VARGA, 2003); Zalavér: Kis-Balaton, reservoir I1., Zala, near the mouth
of Zala-Somogyi-hatardrok (leg. A. VARGA, 1995); Fenékpuszta: Kis-Balaton, Kildtéi-csatorna (leg.
1. PINTER, 1968, 1973); Zalavar: Kis-Balaton, reservoir 1., Zalavdri-viz (leg. AMBRUS, BANKUTI &
KOVACS, 1995, B. CSANYI, 1991, 1994). — 68: Héviz [in a clay-pit] (leg. GY. KOVACS, 1962). - 76:
Szegerdd: near the Mardt-volgyi-csatorna (leg. A. VARGA, 1996). — 77: Balatonmagyardd: Kis-Ba-
laton, reservoir I, 1 km N of Ziményi-sz. (leg. A. VARGA, 1995); Balatonmagyaréd: Kis-Balaton,
reservoir II., Ziméanyi-sz. (leg. A. VARGA, 1995); Fenékpuszta: at the mouth of Zala (leg. G.
MAJOROS, 1982, 1. PINTER, 1965, 1967); Fenékpuszta: Balaton (leg. JUHASZ & KOVACS 1995, G.
MAIJOROS, 1998, 1. PINTER, 1973); Fenékpuszta: Héviz-Pdhoki-csatorna (leg. I. PINTER, 1956);
Fenékpuszta: Kis-Balaton, ornithological observation tower (leg. A. VARGA, 1995); Fenékpuszta:
Kis-Balaton, reservoir II. [alder forest] (leg. M. ZORENY], 1988); Fenékpuszta: Kis-Balaton, reser-
voir II., NE of Dids-sz. (leg. A. VARGA, 1995); Fenékpuszta: Nyugati-berek, Zala (leg. JUHASZ &
KovVAcs, 1995); Fenékpuszta: Zala (leg. B. CSANYI, 1989, 1994, 1995, 1996, 1997, M. ZORENYI,
1988); Fenékpuszta: Zala, dam 21T (leg. A. VARGA, 1995); Keszthely: Fenékpuszta (leg. M.
ZORENYI, 1988); Vors: Vorsi-viz (leg. B. CSANYI, 1991); Balatonberény: Cigénydep6, Nyugati-Be-
rek (leg. G. MAJOROS, 1984). — 78: Balatongytrok: Szt. Mihaly-domb, Balaton (leg. JUHASZ &
KOVACS, 1995); Vonyarcvashegy (leg. I. PINTER, 1966). — 79: Lesenceistvand: Uzsai-halastavak
(leg. I. PINTER, 1962).

XN - 25: Zsira: Répce (leg. B. CSANYIL, 1996). — 43: Sarvar: Réba (leg. G. MAJOROS, 1987). —
77: Barbacs: near Barbacsi-t6 [in an artificial pound] (leg. L. PINTER, 1973). — 89: Novakpuszta: E of
the village [alder forest] (leg. G. MAJOROS, 1994). - 98: Gy&r: Réba [fluvial drift] (leg. M. ARAD],
1952, J. VAGVOLGYI, 1951). .

XP - 71: Dunasziget: Cikolai-Duna-dg, dam B-2 (leg. B. CSANYI, 1996). — 80: Hédervir:
Kastély-drok, in the park of the mansion (leg. G. MAJOROS, 1991, 1992); Asvényraré: Duna, oppo-
site to the Ujsziget (leg. G. MAJOROS, 1991).

YM - 29: Zamérdi (leg. L. MERENYI, 1976).

%
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