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Abstract:

A list of 24 terrestrial gastropod taxa from riparian poplar woodlands in the valley of the Bregalnitsa

River, Republic of North Macedonia, is presented. A new species of the genus Vitrea is described. Vitrea
melovskii sp. n. is the second endemic species of this genus found in the Republic of North Macedonia. It
is characterised by the largest umbilicus among the species of Vitrea from North Macedonia.
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Introduction

The studies on terrestrial gastropod fauna in poplar
woodlands are usually part of ecological and faunistic
surveys of floodplain zones near rivers (BABa 1998,
HORACKOVA et al. 2014, BarBATO et al. 2020). Dur-
ing a field trip for malacological research of poplar
woodlands in the valley of the Bregalnitsa River, a
new member of genus Vitrea Fitzinger, 1833 was dis-
covered. The knowledge of the number of Vitrea spp.
from the Republic of North Macedonia is controver-
sial. STANKOVIC et al. (2006) reported 11 species: Vit-
rea bulgarica Damjanov & Pinter, 1969, V. contracta
(Westerlund, 1871), V. crystallina (Miiller, 1774), V.
diaphana erjaveci (Brusina, 1870), V. illyrica (Wag-
ner, 1907), V. kutschigi (Walderdorff, 1864), V. mi-
kuskai Pinter, 1977, V. pygmaea (Boettger, 1880), V.
siveci Riedel & Velkovrh, 1976, V. sturanyi Wagner,
1907 and V. subrimata (Reinhardt, 1871). Out of
these species, according to the latest European list

of land and freshwater gastropods (BANK & NEUBERT
2017), six Vitrea spp. were confirmed: V. bulgarica, V.
illyrica, V. kutschigi, V. mikuskai, V. siveci and V. er-
Jjaveci (which were recognised at the rank of full spe-
cies); in addition, V. meijeri Maassen, 1998 was also
reported. According to our unpublished data, species
with wider distributions such as V. pygmaea and V.
contracta possibly occur in the eastern mountains of
the Republic of North Macedonia but these data need
additional confirmation. The gastropods of the genus
Vitrea often form local endemics and contribute to
the importance of the local faunal complexes. Out of
the seven species listed by BANK & NEUBERT (2017),
two species (28%) are local endemics for the fauna
of the Republic of North Macedonia (V. mikuskai and
V. meijeri) and four species (57%) are Western Bal-
kan (V. illyrica, V. kutschigi and V. siveci) and Balkan
endemics (V. bulgarica). The newly described Vitrea
melovskii sp. n. is the eighth member of the genus and
the third endemic species for the country.
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Materials and Methods

The specimens of the new species were collected
by soil-sampling procedure (DEDOV & ANTONOVA
2015) from three localities in the valley of the Bre-
galnitsa River, Republic of North Macedonia:

Village of Ubogo (Yooro), Shtip District, de-
ciduous forest, Populetum-albae-fragilis, 17 May
2019, N41.63893° E021.95237°, 154 m, leg. L
Dedov — 1 adult shell, 1 juvenile shell (Coll. No.
10887);

Ganustiyana locality (I'anyctujana), decidu-
ous forest, Populetum-albae-fragilis, 18 May 2019,
N41.71037° E022.00405°, 172 m, leg. 1. Dedov — 1
adult shell (Coll. No. 10893);

Malnaka locality (Mannaka), deciduous forest,
degraded Populetum-albae-fragilis, 18 May 2019,
N41.71124° E021.98521°, 183 m, leg. I. Dedov — 1
adult shell, 1 juvenile shell (Coll. No. 10894).

In addition, two more localities of the same
habitat type were sampled, but no Vitrea species
were found:

Village of Ubogo (Y6oro), Zavoi area, Shtip
District, deciduous forest, Populetum-albae-fragil-
is, 17 May 2019, N41.63533° E021.96279°, 149 m,
leg. I. Dedov (Coll. No. 10886)

Village of Karshipenush (Kapmmmnenym),
Shtip District, deciduous forest, Populetum-albae-
fragilis, 17 'V 2019, N41.70539° E022.11868°, 272
m, leg. I. Dedov (Coll. No. 10889)

The ecological preferences of the species are
given according to DAMJANIOV & LIKHAREV (1975),
WELTER-SCHULTES (2012) and personal observa-
tions.

Abbreviations used: Nw — number of the
whorls, H — height of the shell, Hs — height of the
spira, D — diameter of the shell, Du - diameter of
the umbilicus, Wlw — width of the last whorl, Wpw
— width of the penultimate whorl, Hmt — height of
the mouth, Dmt — diameter of the mouth.; IBER-
BAS - Institute of Biodiversity and Ecosystem
Research at the Bulgarian Academy of Sciences,
NMBE — Naturhistorische Museum Bern, Switzer-
land; IUCN categories: NT — Near Threatened, LC
— Least Concern, DD — Data Deficient; Endemics:
MKE — Macedonian endemic species, BLE — Bal-
kan endemic species.

Results

In total, 24 terrestrial gastropod species were collect-
ed from the five studied localities (Table 1). The new
species of the genus Vitrea Fitzinger, 1833 (family
Pristilomatidae) was found in three localities.
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Fig. 1. The type locality of Vitrea melovskii sp. n.

Vitrea melovskii sp. n.

Holotype: Nw 3.75,H 1.2 mm, D 2.58 mm, Du
0.69 mm, Wilw 0.57 mm, Wpw 0.45 mm (NMBE
566738).

Paratypes: 4 specimens (IBER 1087/1 spm.;
10893/1; 10894/1; NMBE 566739/1).

Type locality: Republic of North Macedonia,
valley of the Bregalnitsa River, the village of Ubogo,
Shtip District, deciduous forest, Populetum-albae-
fragilis, 17 May 2019, N41.63893° E021.95237°,
154 m (Fig. 1).

Etymology: The new species is named after my
colleague, very good friend and fantastic personality
Professor Ljupco Melovski (Ss. Cyril & Methodius
University in Skopje, Faculty of Natural Sciences
and Mathematics, Institute of Biology) who passed
away at the age of 60.

Diagnosis: The new species differs by its larger
umbilicus and deep suture from all the Vitrea spe-
cies reported for North Macedonia. In comparison
with other European species, Vitrea melovskii sp. n.
is the most similar to Vitrea vereae Irikov, Georgiev
& Riedel, 2004 known from Bulgaria, from which
it differs by its larger shell, weekly higher spire and
wider umbilicus (compared with the same number
of whorls) (for more details, see IRIKOV et al. 2004)
(Table 1). Vitrea melovskii sp. n. differs from Ha-
waiia minuscula (Amos Binney, 1840) by the lower
spira, weaker shell’s sculpture visible only on the
upper side of the last whorl and much more whitish,
semi-transparent shell.

Description (see Fig. 2): Shell slightly trans-
lucent, yellowish-whitish, with 3.5-4 whorls sepa-
rated by deep suture. Last whorl weakly striated,
well visible under magnification. Spire slightly el-
evated, shell almost flat. Last whorl rounded up.
Aperture is almost rotund. Umbilicus very wide
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Fig. 2. A. Vitrea melovskii sp. n., holotype; B. V. vereae, Bulgaria, Sredna Gora Mts., Barizna Mina area,

leg. D. Georgiev (Dedov ID 1101, ex. coll. D. Georgiev)

Table 1. Metrical and meristic data of Vitrea melovskii sp. n. (N5) vs. V. vereae (N3), Bulgaria, Sredna Gora Mts.
and the holotype (see IrIkOV et al. 2004). All measurements are in millimetres.

Ne | V. melovskii Nw H Hs Hmt | Dmt D Du Du/D | Wiw | Wpw | Dpw/DIw
1. (lli)fliz;se()ad) 375 | 12 | 024 | 09 | 096 | 2.58 | 0.69 | ~1/4 | 0.57 | 045 0.78

2. | 10887-B (ad) 35 | 096 | 012 | 084 | 09 |222| 06 | ~1/4 | 054 | 036 0.66

3. | 10893-A (ad) 35 | 099 | 0.12 | 084 | 087 | 228 06 | ~1/4 | 057 | 039 0.68

4. | 10894-A (ad) 4 | 111 | 024 | 099 | 099 | 285 | 09 | ~1/3 | 075 | 042 0.56

5. | 10894-B (juv) 30 072 | 009 | 069 072 | 1.65 | 03 - 042 ] 024 0.57
Ne V. vereae

1. | 1101-A (ad) 375 | 078 | 0.5 | 063 | 072 | 177 | 045 | ~1/4 | 045 | 027 0.6
2. | 1101-B (ad) 4 | 087 | 018 | 063 | 078 | 198 | 048 | ~1/4 | 048 | 027 0.56

3. (S;szégg’ra 45 | 115 - - - 28 | 1 | ~13 | 105 08 0.76
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Table 2. Terrestrial gastropod fauna in poplar woodlands along the valley of river Bregalnitsa.

No | Species Localities Notes Preferred habitat
10886(cf.), 10887(?),
1 | Bulgarica denticulata (Olivier, 1801) 10889(?), 10893, . IUCdN_Lg’ BILFI Forests
10894(2) (introduced to Italy)
2 | Candidula rhabdotoides (A.J. Wagner, 1928) 10886 IUCN-LC, BLE Dry (open) habitats
3 | Cecilioides cf. acicula (O. F. Miiller, 1774) 10887 IUCN-LC Subterranean
4 | Cochlicopa lubrica (O. F. Miiller, 1774) 10889, 10893(?) IUCN-LC Eurybiont
5 | Deroceras sp. (panormitanum type) 10886 - -
6 | Deroceras turcicum (Simroth, 1894) 10886 IUCN-LC Forests
?
7 | Daudebardia brevipes (Draparnaud 1805) 108?%’8192225)9 @), IUCN-LC Forests
8 | Euconulus fulvus (O. F. Miiller, 1774) 10886, 10887 IUCN-LC Forests
9 | Granopupa granum (Draparnaud, 1801) 10894 IUCN-LC Dry (open) habitats
10 | Helix (Helix) lucorum Linnaeus, 1758 10886, 10887, 10894 IUCN-LC Eurybiont
11 | Limax conemenosi O. Boettger, 1882 10887 IUCN-LC, BLE Synanthropic
12 | Mediterranea cf. hydatina (Rossmaéssler, 1838) 10889 IUCN-LC Dry (open) habitats
13 | Monacha sp. 10886, 10887, 10894 - Dry (open) habitats
10886, 10887, 10889,
14 | Punctum pygmaeum (Draparnaud, 1801) 10893, 10894 IUCN-LC Forests
. 10886, 10887, 10889, . Wet (open) habitats, near
15 |Succineidae gen. sp. 10893, 10894 iWH water
. Lo ) 10886, 10887, 10889, .
16 | Truncatellina cylindrica (A. Férussac, 1807) 10893, 10894 IUCN-LC Dry (open) habitats
17 | Truncatellina rothi (Reinhardt, 1916) 10886, 10887 IUCN-LC, BLE Dry (open) habitats
. N 10886, 10887, 10889, .
18 | Vallonia costata (O. F. Miiller, 1774) 10893, 10894 IUCN-LC Dry (open) habitats
19 | Vallonia enniensis (Gredler, 1856) 10886, 10887, 10893, IUCN-DD Wet (open) habitats, near
10894 water
20 | Vallonia excentrica Sterki, 1893 10886 IUCN-LC Dry (open) habitats
21 | Vallonia pulchella (O. F. Miiller, 1774) 10886, 10887 IUCN-LC Dry (open) habitats
22 | Vitrea melovskii sp. n. 10887, 10893, 10894 IUCN-NT, MKE Forests
23 | Vitrina pellucida (O. F. Miiller, 1774) 10886, 10887, 10889 IUCN-LC Eurybiont
24 | Zonitoides nitidus (Miller, 1774) 10886, 10887, 10893, TUCN-LC Wet (open) habitats, near
10894 water
IUCN-LC — 19 Dry (open terrains) — 9
Mesophilous (forests) — 6
IUCN-DD =1 Wet (near rivers, ponds
TUCN-NT - 1 VErs, pones,
marshes) — 3
MKE - 1 .
BLE - 3 Eurybiont — 3
Subterranean — 1
Synanthropic — 1

and perspective — all whorls can be seen through
it. Diameter of umbilicus 0.6—-0.9 mm, representing
c. 1/4-1/3 of shell diameter. Width of last whorl
less than twice width of penultimate whorl (WIw
0.54-0.75 mm; Wpw 0.36-0.45 mm). Height of
shell 0.96-1.2 mm (for the measurements of all
specimens, see Table 1).

Ecology: All localities are in the Populetum-
albae-fragilis woodlands along the valley of the
Bregalnitsa (bperamauma) River, located in the
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eastern part of the Republic of North Macedonia.

Presumably rare, Vitrea melovskii sp. n. occurs
in the upper soil layers and in the leaf-litter. Out of
five soil samples, the species was found in three. Ap-
proximately 220 specimens of terrestrial gastropods
were found in these three soil samples, but only five
specimens of Vitrea melovskii sp. n. The terrestrial
gastropod diversity in the investigated localities was
high. In total, 24 species of land gastropods were
registered (Table 2).
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Discussion

The poplar woodlands have specific and diverse
habitat characters: mixture of forest environment
but sparse density of trees, often situated around
wetlands. According to BArBATO et al. (2020), the
habitat structure is one of the main factors that af-
fect snail communities due to specialisation, limited
mobility of land snails and specific environmental
conditions. Only a few old trees serving as shelters
are sufficient to sustain land snail communities, en-
suring their survival and protection.

As a result of such diverse habitat structure in
poplar woodlands, the gastropod fauna is an inter-
esting combination of species with different eco-
logical preferences. There are typical mesophilic
forest species (N=6) such as Bulgarica denticu-
lata (Olivier, 1801), Deroceras turcicum (Simroth,
1894), Daudebardia brevipes (Draparnaud, 1805),
Euconulus fulvus (O. F. Miiller, 1774) and Punctum
pvgmaeum (Draparnaud, 1801). Typical forest spe-
cies from poplar forests are reported by HORACKOVA
et al. (2014): Acanthinula aculeata (O. F. Miiller,
1774), Macrogastra plicatula (Draparnaud, 1801)
from Central Europe and by FEHER et al. (2019):
Columella edentula (Draparnaud, 1805) from Ko-
sovo. According to HORACKOVA et al. (2014), these
species occur in transitional and hardwood flood-
plain forests. V. melovskii sp. n. can be included in
this group as a species typical for poplar woodlands.
Notwithstanding collecting efforts in neighbour-
hood open habitats, the new Vitrea species was not
found there.

As a result of many opened and semi-opened
spots, the poplar woodlands are also inhabited by
dry-resistant species, which are typical for open or
semi-open dry habitats (N=9): Candidula rhabdo-
toides (A. J. Wagner, 1928), Granopupa granum
(Draparnaud, 1801), Mediterranea cf. hydatina
(Rossmiassler, 1838), Truncatellina cylindrica (A.
Férussac, 1807), Truncatellina rothi (Reinhardt,
1916), Vallonia costata (O. F. Miller, 1774), Val-
lonia excentrica Sterki, 1893 and Vallonia pulchella
(O. F. Miiller, 1774). Dry-resistant species of the ge-
nus Monacha are also included in this group. They
often tend to occur in high numbers on plants sur-
faces in very wet habitats such as marshes and near
river valleys (DEpov 2017). This group of species
is predominantly found far from rivers, in the open
sunny patches in forests.

Wet conditions along the valley of the Bregalnit-
sa River support the presence of third group of species,
the hydrophilic and hydro-mesophilic species (N=3):
an unidentified taxon of the family Succineidae, Val-

lonia enniensis (Gredler, 1856) and Zonitoides niti-
dus (Miiller, 1774). The low number of species of the
third group can be explained by the frequent floods
in the floodplain zone of poplar forests, when the hy-
drophilic species preferably occur (HORACKOVA et al.
2014) and over-domination of few gastropod species
in such extreme zones (BABA 1998).

Species with more or less wide ecological tol-
erance were also found in the poplar woodlands
along the Bregalnitsa River valley (N=3): Cochli-
copa lubrica (0. F. Miiller, 1774), Helix lucorum
Linnaeus, 1758 and Vitrina pellucida (O. F. Miil-
ler, 1774); subterranean (N=1) Cecilioides cf. ac-
icula (O. F. Miiller, 1774); and synanthropic species
(N=1): Limax conemenosi O. Boettger, 1882.

Among the investigated gastropod fauna from
the poplar woodlands along the Bregalnitsa River
valley, there are no species included in the threat-
ened categories of [UCN Red List (NEUBERT et al.
2019). The newly described species, Vitrea melovs-
kii sp. n., could be potentially assessed in the Near
Threatened category, since it was discovered from
flooded areas intensely used for grazing and fre-
quently polluted.
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