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The shell biometry of representatives of the crenobiotic genus Alzoniella from
selected Czech and Slovak sites was analyzed. The three shell characters mea-
sured (height, width, aperture height) were mutually correlated and their
variability ranges overlapped in the majority of the studied populations of all
the taxa (subspecies or species). Discriminant analysis of the taxa A. bojni-
censis and A. slovenica komenskyi confirmed their identity. Analysis of the
shell biometry revealed that it was not possible to discriminate particular
populations based on only the shell biometry characters that had been used
to describe the taxa. The authors suggest using the name Alzoniella slovenica
(Lo%ek et Brtek, 1964) concerning all the Czech and Slovak populations and
to consider all the subsequently described taxa from the study area (4. al-
ticola, A. bojnicensis, A. kalasi, A. slovenica komenskyi) as synonyms of A.
slovenica. Formerly, the genus Alzoniella was known to occur only at three
sites in the territory of the Czech Republic and more sites in Slovakia. Re-
cently, the genus Alzoniella has been recorded in the Czech Republic from 18
sites.
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Introduction of Slovakia and recently the French Pyrenees
(BoETERS, 1999). All known species of the genus

The genus Alzoniells Giusti et Bodon, 1984 is are crenobiotic. They can be found in a large num-

characterised by two receptacula seminis and, ac-
cording to BOETERS (1998), it belongs to the
subfamily Horatiinae Taylor, 1966. The shell is
small (1-2 mm), oval to oval-conical, with more or
less convex whorls. This genus is distributed not
as widely as the genus Belgrandiella A. J. Wag-
ner, 1927 (BOETERS, 1998), from which it was
separated. The distribution range of Alzoniella
covers only northern Italy, Austria, the eastern
part of the Czech Republic, the western part

ber in springs, wells, drainage systems and other
subterranean waters.

One species and four subspecies of the genus
Alzoniella: A. slovenica (LoZek et Brtek, 1964),
A. slovenica slovenica (Lozek et Brtek, 1964),
A. slovenica alticola (Lo%ek et Brtek, 1964), A.
slovenica bojnicensis (LoZek et Brtek, 1964) and
A. slovenica kalasi (LoZek et Brtek, 1964) (fos-
sil only) have been described from the former
Czechoslovakia (LOZEK & BRTEK, 1964). These
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subspecies were also described as the following
species: A. slovenica (LoZek et Brtek, 1964), A.
alticola (LoZek et Brtek, 1964), A. bojnicensis
(LoZek et Brtek, 1964) and A. kalasi (LoZek et
Brtek, 1964) (LoZEK, 1964). These species were
known to occur only in Slovakia. The sites are
listed by Lisick¥ (1991). The first specimens of
the genus Alzoniella from Czech Republic terri-
tory were found in 1966 and 1968 (HRUBY, 1969).
Hruby found 3 specimens at two sites: one is Uher-
sky Brod, a spring in Vinohrady (incomplete local-
isation) and the other site is probably our loc. No.
31. Further 8 specimens were found by S. Krause
and B. Hudcova (probably at our loc. No. 7) in
1971 (Hudec, 1972). HuDEC (1972) described the
specimens from this area as a new subspecies Al-
zoniella slovenica komensky: (Hudec, 1972). Until
we found it, there had been no other records of the
genus Alzoniella in the Czech Republic. All these
subspecies (species) have been described based, in
practise, upon shell biometry only. In 1997, we be-
gan a research study aimed at investigating the
distribution of the genus Alzoniella in the Czech
Republic. We also analyzed the shell biometry of
selected material of all the mentioned taxa.

Material and methods

We studied the distribution of the genus Alzoniella
within the territory of the Czech Republic. We vis-
ited areas in the SE Moravia, where there seemed to
be good conditions for these snails to occur. The list
of the study sites is given in Appendix 1.

Samples of the sediment were taken from springs,
water wells and wells of the drainage systems. Some of
the samples were sorted in the field using a sifter and
others were dried, floated and sieved in the labora-
tory. Some samples, originating from the sites where
Alzoniella were very abundant, were boiled in water
and stored in 70 % ethanol to preserve the soft parts for
anatomical study. The shells of snails from the follow-
ing Czech and Slovak sites were selected for statistical
analysis:

A. slovenica s. lat.: Zi (loc. No. 37, n = 32), Va (loc.
No. 38, n = 29), Ko (loc. No. 11, n = 31), St (loc. No.
41, n = 29), Ka (loc. No. 40, n = 29), Za (loc. No.
10, = = 30), Or (loc. No. 12, n = 29), Pr - PruZina
(Slovakia), Hlucha dolina, a spring between the mill
and the village chapel, leg. J. Brtek, 19.1X.1964, coll.
National Museum (NM) Prague, n = 31.

A. slovenica komenskyi: Uh (loc. No. 7, n = 29).

A. bojnicensis: Du — Dubnica (Slovakia), a spring, leg.
J. Brtek, 20.IV.1962, coll. NM Prague, n = 15; Bo -
Bojnice (Slovakia), a spring in the moat, leg. J. Brtek,
21.V1.1962, coll. NM Prague, n = 31.

A. alticola: Ho - Homolka (Slovakia), a spring under
the saddle between Homolka and the hill (870 m a.s.1.),
leg. J. Brtek, 27.X.1963, coll. NM Prague, n = 9.
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A. slovenica: K1 - Kla&no (Slovakia), Kamennd dolina,
sprig, leg. J. Brtek, 10.VIII. 1964, coll. NM Prague, n
= 29.

All material used for analysis is deposited in the
National Museum in Prague. Other shells are deposited
in collections of both authors. The preparation of the
dissected penis is deposited in the collection of M.
Horsék. '

The shell biometry of Alzoniella from selected
Czech and Slovak sites was analyzed based on shell
height, shell width and aperture height. Shell measure-
ments were made using an Qlympus BX 50 microscope
and Micro Image 3.0.01.00 for Windows 95/NT; di-
gital picture analysis software, at the Department of
Systematic Zoology and Ecology, Faculty of Science,
Masaryk University Brno. Discriminant analysis was
used to select the best characters and make compar-
ison between particular populations. The variability
of particular populations is shown by Box & Whisker
Plot. All photographs were taken by M. Horsdk and F.
Butula using a Tesla BS 340 scanning electron micro-
scope.

Results and discussion

Shell biometry analysis

A preliminary study of variability of the shell
biometry of Alzoniella snails on a sample of 199
shells from the Uh population revealed that mea-
suring 30 randomly selected shells was sufficient to
obtain median and mean values that did not sta-
tistically differ from the respective values for 199
shells (P < 0.001) (Fig. 1). Analysis of the shell
biometry of Alzoniella snails from selected Czech
and Slovak study sites showed that the charac-
ters measured (shell height, shell width and aper-
ture height) were mutually correlated. The high-
est variability was found in shell height and in this
character variability increased with the number of
measured specimens more than it did in the other
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Fig. 1. Variability of Alzoniella population from the
locality Uh. L — shell height (mm), W - shell width
(mm), 199 and 29 — numbers of measured shells.
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Fig. 2. Variability of particular Alzoniellia populations
based on shell height (mm). A. slovenica s. lat. (loc.
Zi, Va, Ko, St, Ka, Za, Or, Pr), A. slovenica komenskyi
(loc. Uh), A. elticola (loc. Ho), A. slovenica (loc. K1},
A. bojnicensis (loc. Bo; Du).
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Fig. 3. Variability of particular Alzoniella populations
based on shell width (mm). A. slovenica s. lat. (loc. Zi,
Va, Ko, St, Ka, Za, Or, Pr), A. slovenica komenskyi
(loc. Uh), A. alticola (loc. Ho), A. slovenice (loc. K1),
A. bojnicensis (loc. Bo, Du).

two. For all the characters, the variability ranges
between most of the measured populations over-
lapped (Figs 2-4). This overlap was not significant
between the population of Ho (A. alticola) and Du
(A. bojnicensis). The probable explanation of this
phenomenon was the low number of specimens (9
and 15) and non-random selection. A. kalasi spec-
imens were not available, but the proportions of
the holotype were within the variability ranges of
at least five different populations.

Discriminant analysis of the taxa A. bojni-
censis and A. slovenica komenskyi (Tab. 1) (nu-
merous specimens) confirmed the identity of these
taxa — 67.6% of correctly classified specimens for-
merly used to find the discriminant function is de-
finitely too few. The variability of particular popu-
lations is also presented in Figs 5-15 and the penis
shape of A. slovenica is shown in Fig. 16.

Shell biometry analysis showed that it was
impossible to discriminate between particular po-
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Fig. 4. Variability of particular Alzoniella populations
based on aperture height (mm). A. slovenica s. lat.
(loc. Zi, Va, Ko, St, Ka, Za, Or, Pr), A. slovenica
komenskyi (loc. Uh), A. alticola (loc. Ho), A. slovenica
(loc. K1), A. bojnicensis (loc. Bo, Du).

Table 1. Discriminant analysis between Alzoniella
slovenica komenskyi (A.s.k.) (specimens from the type
locality) and A. bojnicensis (A.b.) (specimens from the
localities Du and Bo).

Predicted group membership

Ask. A.b. Total
Original A.sk. 18 11 29
count A.b. 13 32 45
% As.k. 62.1 379 100
A.b. 28.9 71.1 100

Note: 67.6% of original grouped cases correctly classi-
fied.

pulations based on the shell biometry alone, con-
trary to the opinion shared by LOZEK (1964),
LoZek & BRTEK (1964) and HubEC (1972). The
same authors postulated the description of many
different species or subspecies on the assumption
that particular populations are isolated and thus
no gene flow between them is possible. This also
concerns the study area where nearly all the lo-
cal populations are isolated due to the geological
structure. A new species or subspecies should be
described based upon other character sets than
shell biometry (probably the anatomy and mor-
phology of copulatory organs or radula), because
differences in shell biometry are probably pro-
duced by different local abiotic, biotic or genetic
(e.g. founder effect, genetic drift) factors. This is
also confirmed by same or similar patterns of vari-
ability being observed in different Czech and Slo-
vak populations. We conclude that it is not pos-
sible to make a taxonomic analysis of particular
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Figs 5-9. Alzoniella slovenica (LoZek et Brtek, 1964) with former determination according LozZzek & BRTEK
(1964) and HUDEC (1972): 5 — Alzoniella slovenica s. lat., loc. No. 37, 122x, 1.20:0.66 mm; 6 — A. slovenica
kemenskyi, type locality Uhersky Brod, loc. No. 7, 110x, 1.63:0.87 mm; 7 — A. slovenica s. lat., loc. No. 37,
60, 1.24:0.67 mm; 8 - A. slovenica komenskyi, type locality Uhersky Brod, loc. No. 7, 60x, 1.31 :0.72 mm; 9

- A. slovenica s. lat., loc. No. 12, 60x%, 1.24:0.67 mm.

populations of the genus Alzoniella from the Czech
Republic and Slovakia based on shell biometry
only. Until a more detailed research study is car-
ried out, using anatomical or genetic characters in
particular, it will be most appropriate to use the
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name A. slovenica for all the populations in the
Czech Republic and Slovakia.

Distribution in the Czech Republic
The data on Alzoniella distribution in the Czech
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Figs 10-15. Alzoniella slovenica (LoZek et Brtek, 1964) with former determination according LOZEK & BRTEK
(1964) and HuDEC (1972): 10 — A. bojnicensis, loc. Bo, 60x, 1.42:0.82 mm; 11 - A. bojnicensis, loc. Du, 60x,
1.52:0.88 mm; 12 — A. slovenica s. lat., loc. No. 11, 60x, 1.51:0.82 mm; 13 ~ A. slovenica s. lat., loc. No. 10,
60x, 1.58:0.84 mm; 14 — A. slovenica s. lat., loc. No. 10, 60x, 1.66:0.85 mm; 15 — A. slovenica s. lat., loc. No.

40, 60x, 1.67:0.85 mm.

Republic are sorted according to the codes of the
squares for faunistic mapping by PRUNER & Mika
(1996). The occurrence of 4. slovenica within the
study sites is presented in Fig. 17.

1966-1971: 6774 ~ Puléin, 600 m asl, a
spring under Pul¢inské stény National Nature
Reserve, June 1968, leg. I. Hruby, 1 specimen
(HRUBY, 1969), this site was visited in 1999, but
the occurrence of Alzoniella was not confirmed;
6971 ~ Uhersky Brod, 280 m a.s.l., a spring in
“Vinohrady” near Uhersky Brod (probably sur-

roundings of locs No. 6--8), July 1966, leg. I. Hruby
(HrRUBY, 1969), Uhersky Brod, 275 m asl, a
drainage near the spring of a small brook in the
“Amerika” valley about 1500 m to north-west
from Uhersky Brod (type locality, probably loc.
No. 7), 7.VIL.1971, leg. S. Krause & B. Hudcov4,
8 specimens (HUDEC, 1972).

1997-2000: 6874 — loc. No. 17, 4 specimens;
6971 — loc. No. 6, 1 specimen, loc. No. 7, ca 300
specimens (4 live individuals), loc. No. 8, 7 speci-
mens, loc. No. 9, 3 specimens; 6972 — loc. No. 10,
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ca 80 specimens (26 live individuals); 6974 - loc.
No. 47, ca 50 specimens; 7071 - loc. No. 40, 95
specimens (5 live individuals); 7072 — loc. No. 11,
144 specimens (9 live individuals), loc. No. 12, 96
specimens, loc. No. 43, 15 specimens, loc. No. 45,
34 specimens; 7073 — loc. No. 13, 1 specimen, loc.
No. 37, ca 1200 specimens, loc. No. 44, 2 speci-
mens; 7170 - loc. No. 46, 1 specimen; 7171 - loc.
No. 38, 58 specimens; 7172 — loc. No. 41, 94 spec-
imens (5 live individuals).

The former occurrence of the genus Alzoniella
has only been shown at three sites of the Czech
Republic. Out of 47 study sites in the Czech Re-
public visited between 1998 and 2000, Alzoniella
were recorded from 18 sites (locs No. 6-13, 17, 37,
38, 40, 41, 43, 44, 45, 46, 47). All the sites where
the genus Alzoniella has recently been confirmed
are situated between 48°51/29.96" — 49°02'11.78"
N (49°13'36.47" of a former site of HRUBY, 1969)
and 17°24'41.73" - 18°05'41.08" E. The number
of specimens found at particular sites varied from
1 to 1,200. Except for locs No. 7, 10, 11, 40 and
41, where living molluscs were found, only empty
shells were recorded.

4
v 1

Fig. 16. Alzoniella slovenica (LoZek et Brtek, 1964),
penis, lenght: 0.453 mm, 1 segment = 0.2 mm (loc.
No. 41).
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Conclusions

As the described taxa were defined on the basis of
shell biometry, which does not allow their unequi-
vocal differentiation, these results allow us to syn-
onymize them with the priority name Alzoniella
slovenica (LoZek et Brtek, 1964).

Belgrandiella olticola LoZek et Brtek, 1964 syn.
nov.

Belgrandiella bojnicensis LoZek et Brtek, 1964 syn.
nov.

Belgrandiella kalasi LoZek et Brtek, 1964 syn. nov.
Belgrandiella slovenica komenskyi Hudec, 1972
Syn. nov.
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LB; 2 - 49°07/05.29"", 17°51'44.40", 6873, 427 m,
Lipov4, a spring to the west from Nad Lo#tim hill
(469 m as.l), 17.V1.1997, LB; 3 - 49°07'03.37",
17°45'49.82" | 6872, 253 m, Luhalovice, a spring to
the west from the Velkd kamenné hora hill (385 m
a.s.l), 17.V1.1997, LB; 4 - 49°00/31.28", 17°47'18.82",
6972, Komta, a spring near the Modrd voda pool,
18.V1.1997, LB; 5 — 48°57/13.97", 17°49'13.63", 7073,
Vépenice, springs at southern border of Vépenice,
19.VI.1997, LB; 6 - 49°02'11.78", 17°38'08.20", 6971,
238 m, Uhersky Brod, a well in ezercising ground
for dogs in the “Amerika” valey to the north from
Uherskyj Brod, 9.VI1.1998, LB+MH; 7- 49°02'11.78",
17°38'08.20"", 6971, Uhersky Brod, 238 m, a drainage
well in the “Amerika” valey to the north from Uher-
skij Brod, about 700 m to the north-east from a
farm in Habfice, 9.VII.1998, LB+MH, 26.VII.1998,
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MH; 8 — 49°02'32.54", 17°39'11.22", 6971, 238 m,
Uherskyj Brod, a well in a colony of cotlages on
northern border of Uhersky Brod near a spring of
the Vinohradsky potok brook, 9.VI1.1998, LB+MH; 9
- 49°02'11.78", 17°40'13.27", 6971, 217 m, Té&jov,
a well in a colony of cottages on northern border
of Té3ov near a brook, 9.VII.1998, LB+MH; 10 -
49°01'14.03", 17° 47/ 00.91", 6972, 249 m, Zdhorovice,
a well on eastern border of Zdhorovice in a slope
above Olsava River, 10.VII.1998, LB, 22. VII.1999,
LB+MH; 11 — 48°5512.98", 17°40'41.43", 7072,
Korytnd, 240 m, a well about 2 km from Kory-
tnd near the road from Strdni, 26.VII.1998, MH;
12 - 48°57'23.95", 17°44'19.49", 7072, Bystfice pod
Lopenikem, a well in forest 1 km to the south from the
Ordéjov water reservoir, 27.VI1.1998 MH+VL; 13 -
48°57'24.80", 17°49' 24.85", 7073, 460 m, Vipenice,
Rubaniska — a well near last bus station, 13.1X.1998,
LB+MH, 14 — 49°22'47.92" | 18°02'06.50", 6674, 342
m, Vsetin, village Putyrka to the north from Vsetin,
a spring, 1.VIL.1999, MH (missing in map); 15 -
49°20'52.39", 18°01'50.57", 6674, 342 m, Vsetin, a
well near the last house in the valley Velky Skalnik,
1.VIL.1999, MH; 16 - 49°23'33.62", 18°03/21.76",
6674, 342 m, Vsetin, a well on the eastern border of
Malenov, 1.VIL.1999, MH (missing in map); 17 -
49°06'01.85", 18°05'41.08", 6874, 405 m, Nedasov,
springs in the western part of the Jalovcovd strdri
Nature Reserve, 3.VIL.1999, MH; 18 — 49°08'19.10",
17°43'54.80", 6872, 432 m, Pradlisko, a well in east-
ern part of Pradlisko, 19.VIL.1999, LB4+MH; 19 -
49°08'17.75", 17°43'59.74", 6872, 432 m, Pradlisko,
a spring in Pradlisko, 19.VIL.1999, LB+MH; 20 -
49°08'49.10", 17°44'17.15"”, 6872, 380 m, Provodov,
a well near Svaty Frantiek, 19.VII.1999, LB+MH;
21 — 49°09' 25.57", 17°42'33.20", 6872, 349 m,
Brezlivky, a drainage on a field about 1 km under
a pond, 19.VIL.1999, LB+MH; 22 - 49°09'27.35",
17°42'27.66", 6872, Bfezivky, 349 m, a well near
a road about 1 km under a pond, 17.VIL.1999,
LB+MH; 23 - 49°08/30.03", 17°42'52.10", 6872, 349
m, Bfezfivky, a well near a road under the Ka-
mennd hill (482 m a.s.l.), 19.VIL1999, LB+MH; 24
- 49°08'59.51", 17°42'22.38", 6872, 349 m, Bfezlivky,
a well on southern border of Bfezivky, 19.VII.1999,
LB4+MH; 25 — 49°05'38.61", 17°41'58.29", 6872,
235 m, Biskupice, a drainage in meadow near the
road Biskupice — Kafiovice about 1 km north of
Biskupice, 20.VII.1999, LB+MH; 26 — 49°07'15.53",
17°4110.31”, 6872, 272 m, Hfiviniv Ujezd, a drainage
near Svaty Antonin at eastern border of HFivinlv
Ujezd, 20.VIL.1999, LB+MH; 27 - 49°11'17.88",
17°35'20.88", 6871, 315 m, Karlovice, a well about
1.3 km from Karlovice on the green tourist mark,
20.VIL.1999, LB+MH; 28 - 49°12/01.03", 17°36'
16.46", 6871, 208 m, Malenovice, wells in a colony
of gardens above the swimming pool, 20.VII.1999,
LB+MH; 29 - 49°10/50.53", 17°46'24.26" , 6872, 380
m, Provodov, wells in a colony of cottages about
1 km south of Drdol hill (540 m a.s.l.), 21.VI1.1999,
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LB+MH; 30 — 49°11'55.83", 17°50723.83", 6873, 296
m, Vizovice, wells in the valley of Zelechovicky potok
brook about 1.5 km south of Janova Hora hill (439
m as.l.), 21.VIL.1999, LB+MH; 31 - 49°13'36.47",
18°04/44.74", 6774, 675 m, Pul¥in, a well under
Pul&inské st&ny National Nature Reserve, 21.VII.1999,
LB+MH; 32 ~ 49°14’25.59”, 18°07'41.12", 6774, 540
m, Valaisks Senice, a well on the northern bor-
der of Vala¥skd Senice, 22.VII.1999, LB+MH; 33 -
49°14’35.21"", 17°57'34.99", 6773, 414 m, Prlov, a well
near crossways in Prlov, 22.VIL.1999, LB+MH; 34
— 49°1328.91", 17°59'14.60", 6773, 490 m, Pozdé-
chov, a well in Trubiska, 22.VIL.1999, LB+MH; 35
— 49°04'28.90", 17°49'16.98", 6972, 370. m, Rudi-
mov, a well on the southern border of Rudimov
near the T¥eshtivka brook, 23.VI1.1999, LB+MH; 36
— 48°58’52.21", 17°52/50.94", 7073, 590 m, Zitkova,
a well near a farm, 23.VIL.1999, LB+MH; 37 -
48°58'28.60", 17°54'03.28", 7073, 590 m, Zitkovd,
a well on the riverbank of the Lediiansky potok
brook on the Czech-Slovek boundary about 300 m
south of small pond, 23.VII.1999, LB+MH, 38 -
48°52'29.33", 17°38 01.21", 7171, 453 m, Vipenky, a
well on the eastern border of Vdpenky (Novd Lhota)
near the Velicka brook, 6.VIII.1999, LB+MH; 39 —
48°57'20.31"", 17°33'14.36", 7071, 298 m, Bordice u
Blatnice, a well near Borgicky potok brook in a colony
of cottages between BorSice and Hluk, 6.VII[.1999,
LB+MH; 40 —48°55 07.34'", 17°39 25.64", 7071, 240
m, Korytnd, Kadleckova ~ springs area of Koryinice,
a well, 15.VII.1999 MH+VL; 41 — 48°5242.53",
17°42'08.14", 7172, 418 m, Strdni, springs in valley
of Svindrsky potok brook near Strdni, 15.VIII.1999,
MH+VL; 42 - 48°49/27.54", 17°24'17.17", 7170,
236 m, Rad8jov, a spring under Kn&Zi hory hills,
18.VII1.1999, MH+VL; 43— 48° 56'08.27", 17°44'37.81",
7072, 433 m, Brezovd, a well about 400 m from a
football stadion, 9.1V.2000, MH, 44 — 48°59 24.44",
17°54'22.77", 7073, 590 m, Zitkovd, springs in Huté
Nature Reserve, 20.V.2000, MH; 45 — 48°54'31.93",
17°40/ 38.61"", 7072, 418 m, Strdni, a well in the
north-western corner of Hrnédrky Nature Monument,
11.VI.2000, MH+JH; {6—-48°51'29.96", 17°24'41.73",
7170, 207 m, Tvaroind Lhota, a spring in the north-
western part of the Certoryje National Nature Re-
serve, 28. VI.2000, MH; 47— 49°04'26.89", 18°03' 21.86",
6974, 420 m, Brumov-Bylnice, a spring in the meadow
downstream of the confluence of both small brooks
forming the Bylnicka rivulet, 10.VII1.2000, MH.

Slovak localities are mentioned in LOZEK &
BRTEK (1964) and Lisick¥ (1991). Only localities of
material used for shell biometry analysis are mentioned
in Material and Methods. Numerous places of occur-
rence may be situated on the Slovak site of the White
Carpatians Mts (Biele Karpaty Protected Landscape
Area), where this species has not been systematically
investigated. For instance, the species was recorded in
the calcareous meadow seepage in the Gruii Nature
Reserve, 8.V1I1.2000, leg. M. Horsék.



