






tion-reconnection (TBR) branch swapping (SWOF-
FORD et al. 1996). We estimated nodal support using
the bootstrap approach (FELSENSTEIN 1985). Boot-
strap values for ML trees were calculated using 1,000
bootstrap replicates, the “fast” heuristic search algo-
rithm, and the same model parameters as for each
ML analysis.

We ran minimum evolution and maximum parsi-
mony on PAUP*, and neighbour-joining on MEGA4
(TAMURA et al. 2007). Nodal support was estimated
using the bootstrap approach (full heuristic search)
with 1,000 replicates.

RESULTS

MORPHOLOGY

The shell (Figs 1–14) – up to 1.8 mm broad and 0.9
mm high – has 2–2.5 rapidly but regularly growing
whorls (Figs 4–8). The spire is low (Figs 1–2) or very
low (the specimen in Fig. 3 resembles a planispiral
shell). The umbilicus (Figs 9–14) is very wide, with the
earlier whorls visible inside. The shell is thin-walled
and glossy. The teleoconch (Fig. 15) is very finely

sculptured with weakly marked growth lines. The
protoconch (Figs 16–17) has about 1¼ whorls grow-
ing slowly; the border between the proto- and
teleoconch is indistinct (Figs 16–17); the protoconch
surface is nodular (Figs 18–19).

There is neither body pigment nor eyes (Fig. 20).
The penis (Figs 21–22), broad and blunt, has a weakly
marked lateral lobe on its left side near the apex, a
very small stylet, a penial duct running in a zigzag,
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Figs 15–19. Shell of Hauffenia: 15 – dorsal view of whole shell, 16–17 – protoconch habitus, 18–19 – protoconch
microsculpture; bars equal: 300 µm, 75 µm, 300 µm, 50 µm and 10 µm, respectively



and no visible trace of an ejaculatory duct (Fig. 21).
The female reproductive organs are of Hauffenia-type.
Unfortunately, because of the shortage of adult and
well fixed females, we could not study the details of
the female organs.

MOLECULAR PHYLOGENY

The Akaike Information Criterion (AIC) with Mo-
delTest selected the model TVM+I+�, with base fre-
quencies: A=0.3336, C=0.1553, G=0.1258, T=0.3854;
substitution rate matrix: [A-C]=0.5823, [A-G]=5.3092,
[A-T]=0.6297, [C-G]=1.4460, [C-T]=5.3092,
[G-T]=1.0000, proportion of invariable sites:
(I)0.3369, and � distribution with the shape para-
meter =0.5928. In Fig. 23 the resulting ML tree un-
doubtedly places the studied Slovak valvatoid-shelled
snails within the Hydrobiidae. Haplotypes 3O5 and
3O6, close to each other and forming a clade (sup-
port 57/90/100/100), are distinct from both
haplotype 3O1 and the haplotype of Hauffenia sp.
from Patroènica, published by SZAROWSKA (2006).
The latter two haplotypes do not form a clade in this
ML tree, but such a clade appeared in 62 ML boot-
strap trees (Fig. 23). Therefore, there are two molecu-
larly distinct taxa, none of them close to H. tellinii
(Fig. 23). Only a few clades within the tree are signifi-
cantly supported.

DISCUSSION

The studied material consisted of a few living speci-
mens, most of them juvenile. Because of the collec-
tion technique applied many specimens were poorly
fixed. The valvatiform hydrobiids are very rare in the
study area, so there is little chance of collecting more

material soon. Therefore, the study is based upon
scarce and insufficient data, and its results are pre-
liminary. Nevertheless, for the above reasons we de-
cided to publish the results, taking into account that all
conclusions we could make would be provisional only.
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Figs 20–22. Soft parts external morphology of Hauffenia male: 20 – whole specimen, 21–22 – penis (21 – under cover slip);
bar equals 0.5 mm

Fig. 23. Maximum likelihood phylogram, bootstrap supports
(1,000 replicates given for each branch if >50:
ML/MP/ME/NJ



The penis of the studied snails resembles the
penes of Hauffenia known from the literature (BOLE
1970, BERNASCONI 1985, HAASE 1992, 1993, BODON
et al. 2001, GLÖER 2002). We did not find any trace of
an ejaculatory duct, thus the studied specimens can-
not be assigned to the genus Lobaunia (HAASE 1993),
but only a few adult males were collected and exam-
ined. The penial characters indicate that the Slovak
specimens belong to Hauffenia Pollonera, 1898, but
morphological characters may be misleading in phy-
logeny reconstruction within the Rissooidea (SZA-
ROWSKA 2006).

The molecular data do not confirm that the Slovak
valvatiform hydrobiids belong to Hauffenia. The type
species, H. tellinii, is not close to the Slovak speci-
mens. The latter undoubtedly are not conspecific.
Haplotypes 3O5 and 3O6 represent one taxon while
haplotype 3O1 and the haplotype published by SZA-
ROWSKA (2006) represent another. The K2P distances
between the two taxa, reflected in the length of the

branches of the phylogram (Fig. 23) indicate that the
two taxa probably do not belong to one genus. One of
them may thus represent Lobaunia Haase, 1993, and
the other may belong to Hauffenia in Haase’s sense
(HAASE 1992, 1993). If this is the case, however, the
Austrian Hauffenia will not be congeneric with the
Italian H. tellinii, that is the type species of Hauffenia.
Perhaps our Slovak species are close to the Hungarian
(ERÖSS & PETRÓ 2008), and Austrian (HAASE 1992,
1993, GLÖER 2002) species, but not to the Italian
Hauffenia. To be able to make the final taxonomic de-
cisions, we are badly in need of molecular data on all
the Austrian and Hungarian species.
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