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Abstract

Woodlice (terrestrial isopods) represent an unmissable, often very numerous components
of macrosaprophages inhabiting soil, rocky environments, rotting wood and subterranean
habitats, as well as the dwellings of various organisms, including humans. The paper pro-
vides a comprehensive summary of the literature on woodlice in Slovakia, including a list of
species with unpublished data on two exotic species first recorded in Slovakia. Research
on Slovakian terrestrial isopods has been documented in 213 papers (from 1794 to 2024)
and 25 theses. To date, 48 species from 14 families have been recorded in Slovakia. Of
these, 30 species are autochthonous, while 18 species have been introduced into anthropo-
genic habitats, with eight species found exclusively in greenhouses. The list also includes
an analysis of habitat preferences, bioindicator potential, and biogeographic comments.
Notably, two species, Buddelundiella cataractae and Reductoniscus costulatus, are record-
ed in Slovakia for the first time. Carpathian elements are sparsely distributed within the mo-
saic of well-preserved natural forests. Hyloniscus mariae is likely the only surface-dwelling
endemic species in the northern parts of the Carpathian range. Other species, such as Hylo-
niscus transsilvanicus, Trichoniscus carpaticus and Trachelipus difficilis, have a broader dis-
tribution within the Carpathians. Additionally, Mesoniscus graniger, Orthometopon planum
and a few other taxa reach their northern distribution limits in Slovakia. Current research is
predominantly focused on the fauna of subterranean habitats and urbanized landscapes.

Key words: Carpathian-Pannonian region, chorotypes, distribution, ecological classifica-
tion, list of species, woodlice

Introduction

Slovakia (the Slovak Republic) is a small, landlocked country situated in Central
Europe. Historically, it has been part of significant state entities, such as the
Kingdom of Hungary and later the Austro-Hungarian Monarchy. In 1918, Slovakia
joined with Czechia to form the Czechoslovak Republic. During World War 11 (1938-
1945), the southern parts of Slovakia were annexed by the Kingdom of Hungary,
while an independent Slovak Republic was established. After the war, Slovakia be-
came part of Czechoslovakia until 1993, when it became an independent country.
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This historical context is crucial when examining faunistic data. Faunistic pub-
lications from the region have been authored in various languages, including Hun-
garian, Slovak, German, Czech, Polish, and English. Historically, the rugged and less
urbanized landscape attracted zoologists, including isopodologists. Researchers
from neighbouring countries such as Hungary, Austria, Czechia, and Germany,
with local authors, have contributed to the exploration of Slovak isopod fauna.

The country’s geography is diverse, with the flattened and mostly deforested
landscape of the Pannonian (Danube) Lowland in the south bordered by the
forested Carpathian Mountains in the north. The Carpathians are a significant
extra-Mediterranean European biodiversity hotspot, often acting as a barrier for
thermophilous species distribution and a crossroads for woodland faunas of
different origins.

Rapid environmental changes, habitat destruction and the spread of allochtho-
nous species (neobiota) underscore the importance of studying sensitive biota,
such as soil arthropods like woodlice. Despite numerous references to terrestrial
isopods in the literature, these soil arthropods have historically received inade-
quate attention. The lack of recent faunistic surveys, questionable historical data
and ambiguities regarding species origins and endemism in Slovakia (covering
the northern parts of the Carpathians and the northernmost tips of the Pannonian
Lowland), with a paucity of ecological data on species, have resulted in an incom-
plete understanding of woodlouse fauna. During the past two decades, knowl-
edge of isopods in Slovakia has significantly increased, but a comprehensive syn-
thesis is still lacking. This gap in knowledge prompted the creation of this paper.

History

There are only minimal records of terrestrial isopods from the territory of pres-
ent-day Slovakia before the 20" century. The first information on woodlice in the
broader region of what is now Slovakia dates to the 18" century, mentioning taxa
from the genera “Oniscus” and “Porcellio” (Grossinger 1794: 353). Significant fau-
nistic publications began appearing in the mid-19" century. One of the earliest
was by medical doctor Gustav M. Reuss in 1853—1854, who documented the fau-
na of the town of Revtca in a large manuscript. This unpublished work was partly
reviewed by Uhrin and Panigaj (2017), listing two common synanthropic species,
Porcellio scaber (as Porcellio asellus) and Oniscus asellus (as Oniscus murarius).

Cornelius Chyzer (1858), an expert on the natural history of present-day
Eastern Slovakia, identified seven species in former Hungary, but only Porcel-
lio scaber was localised to the town of Bardejov (Bartfeld) in northeast Slova-
kia (Chyzer 1858). Other sporadic data from the period came from the Tatra
Mountains (Nowicki 1867) and regions bordering Poland (Dyduch 1903, 1904),
as well as small towns such as Lucenec (= Losoncz; Malesevics 1892) and
Banska Stiavnica (= Selmeczbanya; Petricské 1892).

Little additional information was provided until the end of World War | and
the Austro-Hungarian Monarchy. Dollfus (1901) reviewed terrestrial isopods in
the National Museum in Budapest, documenting four common species from re-
gions now in Slovakia. Ortvay (1902) reviewed the fauna of the former Pozsony
(Pressburg or Bratislava) County, noting terrestrial isopods collected by Rudolf
Szép. Karl Mergl, a professor at the lyceum in Bratislava, listed four species in
his extensive manuscript focused on the flora and fauna of the city of Bratislava
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(Mergl 1940): Porcellio scaber, P. laevis, Oniscus asellus (as 0. murarius) and Ar-
madillidium vulgare (as Amadillo vulgaris).

The first synthesis of isopod fauna knowledge, including data from Slova-
kia, was conducted by Csiki (1926). He summarised data from the Hungari-
an Monarchy, reviewing samples from fifteen Slovak localities. During the first
half of the 20" century, faunistic data were collected by Dudich (1925, 1928,
1942, 1957), Méhely (1929), Pongracz (1936), and Kesselyak (1936). However,
the most significant contributions to the taxonomy and biogeography of local
isopod fauna were made by Verhoeff (1907, 1908, 19273, b, 1937), Strouhal
(19294, b, 19394, b, 19404, b, 1947, 1948, 1951, 1953, 1964, 1965), and Fran-
kenberger (1939, 1940, 1954, 1959, 1964). Strouhal (19403, b) and Franken-
berger (1940) provided the first comprehensive overviews of the Slovakian
isopod fauna, briefly repeated by Babor (1943). Strouhal (1951) summarised
woodlouse fauna knowledge in Central Europe and Frankenberger completed
the work on Czech and Slovak fauna with a precise identification key (Fran-
kenberger 1954) and monograph (Frankenberger 1959). Zdenék Frankenberger
was a decisive person defining modern faunistic and taxonomic research of
terrestrial isopods in the former Czechoslovakia (Flasarova 1967).

Walter Cerny, a prominent ornithologist and university teacher, also contributed
to the study of terrestrial isopods. He provided collections to Frankenberger and re-
viewed his monograph (Frankenberger 1959). Cerny’s unpublished collection, pre-
served in the National Museum in Prague, includes approximately 30 items (tubes)
from Slovakia, containing 21 isopod species (nearly 2500 individuals) collected be-
tween 1931-1956 by various collectors. This material has been recently examined
and the data were prepared for detailed publication (see Mock and Dolej$ 2023).

After World War Il, the study of isopods in Slovakia was continued by Jan
Gulicka, Miroslav Krumpal, and Marie Flasarova. Flasarova conducted faunistic
and ecological studies (Flasarova 1980, 1986, 1994, 1998; Flasar and Flasarova
1989) and compiled an annotated bibliography and checklist of Slovak isopod
fauna, published as an addition to her paper on the fauna of the Danube Lowland
(Podunajska nizina) (Flasarova 1998). Her work includes short notes on findings
in Slovakia, mainly focusing on the Czech fauna (Flasarova 1960, 1976, 1988,
1995). She was supported by influential Slovak zoologists Jan Gulicka (Little
Carpathians region), Jan Brtek (karst and lowlands of Slovakia) and Pavel Devan
(Biele Karpaty Mts. and surroundings), who provided their collections. While
Brtek and Devan apparently gave Flasarova their entire collections (Flasarova
1994), much of Guli¢ka’s collection remains unprocessed in his estate, located
in the Natural History Museums in Bratislava and Liptovsky Mikulds and the
Department of Zoology, Faculty of Natural Sciences, Comenius University in
Bratislava. Rudy et al. (2021) analysed these items, with the other material from
isopods sampled in Slovak caves, stored at the affiliated laboratory of the first
author of this study. A small collection of isopods from the KoSel estate in
Bratislava was analysed by Mock (2023).

In the 215 century, terrestrial isopods in Slovakia have been frequently stud-
ied as part of cave arthropod assemblages. Comprehensive summaries of
these studies have been provided by Kosel (2007, 2009, 2012) and Kovac et
al. (2014a). The unique invertebrate communities found in underground scree
slopes have also been a source of valuable information on terrestrial isopods
(Rendos and Mock 2010, 2012; Rendos 2012, 2016; Rendos et al. 2016, 2019;
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Rudy et al. 2018). Téth (2019) studied community isopods within the assem-
blage of macrofauna of solifluction volcanic debris.

The cave isopod Mesoniscus graniger Frivaldszky, 1965, is particularly well
studied in Slovakia. Extensive research covers its distribution, taxonomy, food
preferences, gut content, cuticle anatomy, and life history, incorporating data from
Slovak localities (Stanék 1932a, b; Kettner 1936; Balthasar and Frankenberger
1937; Arcangeli 1939; Gruner and Tabacaru 1963; Gulicka 1975, 1978, 1982;
Kosel 1975, 1976, 1994, 2006; Gaal 1978, 1987, 2000; Hurka and Pulpan 1978;
Pomichal 1982; Mlejnek 1999, 2000, 2002; Gaal et al. 2000; Giurginca 2000; Franc
and Mlejnek 2000; Mlejnek and Duchac¢ 2001, 2003; Elhottova et al. 2003, 2004;
Giurginca 2005; KristGfek et al. 2005; Novékova et al. 2005; Sustr et al. 2005, 2009;
Balciar 2007; Piksa and Farkas 2007; Papac 2008; LukeSova and Novakova 2009;
Visnovska and Barlog 2009; Giurginca et al. 2012, 2015, 2016; Smrz et al. 2015;
Tajovsky and Mock 2015; Bella et al. 2016, 2022; Derbak et al. 2018; Ratkovsky
et al. 2019; Gaal et al. 2020). Mesoniscus graniger and its associated species are
also noted in biodiversity studies of caves (Kosel 1984; Kovac¢ et al. 2001, 20023,
b, 2004, 20053, b, c, 2006, 2008, 2010b; Mock et al. 2002, 20044, b, 2009; Lukan et
al. 2004; PapAc et al. 2006, 2007, 2009, 2014, 2019, 2020). Although M. graniger
is absent in some regions with karst or non-karst underground habitats, common
epigeic terrestrial isopods are sometimes found in shallow underground areas
(Kovac et al. 2003, 2014b; Mock et al. 2003, 2005; Luptacik et al. 2005; Papac 20086,
2018; Papac et al. 2015; Visnovska et al. 2017; Galabova 2022; PribiSova 2022).

The diversity and distribution of terrestrial isopods in Slovak caves were sum-
marized by Rudy et al. (2021) and updated by Melega et al. (2022), incorporating
new data from various collectors, including the estates of Gulicka and Vaclav
Duchac. Studies on the phenology of M. graniger and co-occurring species, as
well as their distribution along the depth gradient in limestone talus habitats, have
been conducted by Mock et al. (2015), Rendos et al. (2016) and Rudy et al. (2018).

Terrestrial isopods have also been found associated with the rhizosphere of
plants in spring fens (Axamska 2021).

Woodlice assemblages have also been used to indicate environmental
changes (Gulicka 1957, 1960; Krumpal 1973, 1983; Carnogursky et al. 1994;
Majzlan and Hostak 1996; Jedlicka et al. 1999; Jurik 2001; Snopkova 200T;
StaSiov 2007; Tajovsky 2002; Majzlan et al. 2004; Dubovsky 2005; Tuf and Tufo-
vé 2005; Holecové et al. 2005, 2012; Drinkové 2006; Strichelova and Tuf 2012;
Martinka 2022; Martinka et al. 2022, 20233, b). Halkové-Valkay et al. (2022)
investigated isopods in leaf litter during winter.

Krumpal (1976, 1977) studied the reproductive biology and development of
woodlice, proposing a method for evaluating biomass and length (Krumpal and
Zitdansky 1977). Sustr et al. (2005) and Hdmorsky (2010) conducted eco-phys-
iological experiments on some autochthonous isopod species.

Detailed faunistic studies have been conducted in specific regions, such as
Tekov County (Comitat Bars) (Kesselyak 1936; Dudich 1957), the Malé Karpaty
Mts. (Little Carpathians) (Misik et al. 1974; Flasarova 1986; Flasar and Flasa-
rova 1989; Kuracina and Kabatova 2005; Tuf and Tufova 2005; Majzlan et al.
2011; Strichelové and Tuf 2012), the Nizke Beskydy Mts. (Krumpal 1975; Mock
2020), the Slovak Karst and Muranska Plateau (Gulicka 1985), the Danube Low-
land (Flasarova 1998; Gogova 2004), the Burda Mts. (Flasarova 1998; Mock
2017; Mock et al. 2020), the Pieniny Mts. (Huddkova and Mock 2006) and the
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Cerova vrchovina Highland (Tajovsky and Mock 2015). Other notable studies in-
clude those on the isopod fauna of the Biele Karpaty Mts. (Tajovsky et al. 2018),
the Eastern Slovak Plain and Zemplinske vrchy Mts. (Mock et al. 2021), and the
Cierna hora Mts. (Timkové 2008; Timkova and Mock 2008). Topp et al. (2006)
studied isopod diversity in central Slovakia's primeval forest. Turis and Vidlicka
(2013) noted Protracheoniscus politus in invertebrate assemblage associated
with rare endemic plant, Cyclamen fatrense. Some species were mentioned in
the general characteristics of protected areas (Caputa 1987, 1988, 1991; Hu-
dec 2002; Kovac et al. 20104; Lantos et al. 2010) or Slovakia overall (Ferianc et
al. 1972; Viléek and Hudec 2019). Mock et al. (2007) compared isopod biodi-
versity between faunistically well-studied regions in Poland and Slovakia.

Woodlice in synanthropic sites such as urban soils (Krumpal 1993), forest
fragments in cities (Cemesové 2001; Jakabova 2001; Remesicova 2011; Strich-
elova and Tuf 2012; Plutinskd 2015), house interiors (Krumpal and Kristofik
1982, 1985; Krumpal et al. 1985), compost heaps (Rudy 2016; Rudy and Mock
2016) and greenhouses (Krumpal et al. 1997, 1999; Palkovicovd and Mock
2008; Drobénova and Mock 2009) have also been noted. Additionally, studies
on fauna in bird and mammal nests and burrows have included terrestrial iso-
pods (Nosek and Lichard 1962; Fend'a et al. 1998; Cyprich et al. 2000; Vanikova
2009; Mock et al. 2008, 2021).

Historical data have been recently published, such as the collection of Czech
arachnologist FrantiSek Miller, revised by Dolejs and Tuf (2018), documenting
twelve common species in northwest Slovakia and the Slovak Karst. Many other
papers list terrestrial isopods faunistically or mention a few species marginally.

Data on terrestrial isopods of Slovakia have also been extracted from unpub-
lished student theses defended at various universities, including Pavol Jozef
Safarik University in KoSice, Comenius University in Bratislava, Technical Uni-
versity in Zvolen, Palacky University Olomouc, Technical University of Ostrava,
and PreSov University in PreSov. All theses have been checked by the authors
of this paper.

Secondary data on terrestrial isopods in Slovakia can also be found in mono-
graphs or papers focused on isopod fauna of other European regions (e.g., Wacht-
ler 1937; Urbanski 1950; Dominiak 1962; Gruner 1966; Schmdlzer 1965; Radu
1983, 1985; Flasarova 1995; Tomescu et al. 2015, 2016 and Giurginca 2022), in
the worldwide catalogue of terrestrial isopods (Schmalfuss 2003) or in the deter-
mination key of invertebrates from the Czech and Slovak republics (Buchar et al.
1995). Strichelovéa (2010) tried to outline the characteristics of the isopodofauna
of the Western Carpathians, while Ksenakova (2011) collected published data on
the occurrence of representatives of the Trichoniscidae family in Slovakia.

Since 2000, a small informal working group of isopodologists from the
Czech and Slovak republics has been meeting together with myriapodologists
with a frequency of approximately one and a half years at workshops that in-
clude presentations with abstract proceedings, discussions, and field mapping
alternately at locations in the Czech Republic and Slovakia. The last, thirteenth,
meeting of the isopologic community took place in Hostomice, Czech Republic
in 2003 (for proceedings and history of meetings see Dolejs 2023).

This study presents a critical list of the fauna with an analysis of habitat
preferences, bioindication potential and biogeography, with notes on the occur-
rence of rare species, dubious literature data and first recorded species.
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Methods

We thoroughly reviewed all taxonomic, faunistic and ecological literature from
1794 to the end of 2023 to compile a comprehensive bibliography of terres-
trial isopods identified to the species level within present-day Slovakia. This
bibliography includes more than 200 publications and more than 20 unpub-
lished university theses. We excluded abstracts from scientific congresses and
meetings if their topics were later published in regular articles. The resulting
checklist was critically reviewed based on current taxonomy, ecology, and dis-
tribution knowledge, as well as field experiences. The nomenclature aligns with
the views of authorities like Schmalfuss (2003) and Boyko et al. (2024).
Collections of terrestrial isopods from Slovakia are housed in various museums:

+ The Natural History Museum in London, United Kingdom

+ The Hungarian National History Museum in Budapest, Hungary

« The National Museum in Prague, Czech Republic

+ The Natural History Museum in Vienna, Austria

+ The East Slovak Museum in KoSice, Slovakia

+ The Slovak Museum of Nature Protection and Speleology in Liptovsky Mi-
kulas, Slovakia

The most extensive unpublished collection is in the National Museum
in Prague, primarily due to the estates of Z. Frankenberger, W. Cerny, and
M. Flasarova. Additionally, significant collections are maintained in the au-
thors' institutions.

Results and discussion

We found 213 publications documenting terrestrial isopod species in Slovakia,
authored by 191 individuals. Of these, 127 authors contributed to just one publi-
cation each, while 29 authors had five or more publications (Fig. 1). Notably, five
of the most prolific authors were speleologists who extensively sampled cave
fauna throughout Slovakia. The interest in Slovakian terrestrial isopods peaked
at three distinct times (Fig. 2): around the turn of the 19* and 20" centuries, just
before World War Il and at the start of the 21t century. The most recent peak
reflects a surge in speleological research and university-driven studies, with 25
theses defended primarily at the universities in KoSice, Bratislava (Slovakia),
and Olomouc (Czech Republic).

Summarizing all published and unpublished data, we compiled a list of 48
woodlice species from 14 families in Slovakia (Table 1). When comparing
woodlouse fauna of neighbouring countries, species counts vary: 57 in Hunga-
ry (Forré and Farkas 1998; Farkas and Vilisics 2013), 43 in the Czech Republic
(Orsavova and Tuf 2018), 34 in Poland (Jazdzewski and Konopacka 1993) and
96 in Romania (Giurginca 2022). These differences are influenced by several
factors, including the extent of faunistic knowledge, country dimensions and
heterogeneity, landscape naturalness, latitude position and proximity to main
biorefugia like the Balkan Peninsula the Alps and the Carpathians. The pres-
ence of introduced species correlates with the urbanization of the environment
and trade traffic (Sfenthourakis and Hornung 2018).
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Figure 1. List of the most active authors publishing five or more publications on Slovak
terrestrial isopods (1794-2023).
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Figure 2. Development of interest about Slovak terrestrial isopod fauna represented by
the number of papers published. Counts of papers are summarised in decades, com-
plete list contains 221 papers and 25 theses.

Mountainous areas in Slovakia are particularly diverse in isopod species,
hosting 24 species, half of which are exclusive to these regions and likely
autochthonous. In contrast, lowland areas are less diverse, with 16 species,
among which Armadillidium zenckeri is native and exclusive to these areas,
where it prefers wetlands. Lowlands are more affected by human activities,
resulting in higher proportions of both eurytopic and non-native species. Urban
environments support a significant number of isopod species, with a notable
presence of alien, thermophilic, and xerotolerant species.
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Table 1. List of terrestrial isopods (Oniscidea) documented in Slovakia with geographical and ecological characteristics.

Regional

Families List of species chorotypes Global chorotypes Relictness Habitat
LIGIDIIDAE Ligidium germanicum Verhoeff 1901 M C+SE Europe R forest (leaf litter)
Ligidium hypnorum (Cuvier, 1792) M W Palearctic A forest (leaf litter)
Ligidium intermedium Radu, 1950 M Carpathian R forest (leaf litter)
MESONISCIDAE Mesoniscus graniger (Frivaldszky, 1865) S Carpathian +Dinaric R cave, scree
STYLONISCIDAE *Cordioniscus stebbingi (Patience, 1907) u SW Europe E greenhouse
TRICHONISCIDAE Androniscus roseus (C. Koch, 1838) u S Europe E rotten wood
Haplophthalmus danicus Budde-Lund, 1880 u/L Europe E rotten wood
Haplophthalmus mengii (Zaddach, 1844) M W Palearctic A forest (rotten wood)
Hyloniscus mariae Verhoeff, 1908 M Carpathian R forest (leaf litter)
Hyloniscus riparius (C. Koch, 1838) L/M/U C+E Europe E forest (leaf litter)
Hyloniscus transsilvanicus (Verhoeff, 1901) L/M Carpathian R forest (leaf litter)
*Miktoniscus linearis (Patience, 1908) u unknown E greenhouse
*Trichoniscoides albidus (Budde-Lund, 1880) u W Europe E greenhouse
Trichoniscus carpaticus Tabacaru, 1974 M/L Carpathian R forest (leaf litter)
Trichoniscus noricus Verhoeff, 1917 u C+S Europe R forest (leaf litter)
Trichoniscus provisiorus Racovitza, 1908 u W Palearctic R forest (leaf litter)
Trichoniscus pusillus Brandt, 1833 u/L/M E Europe E forest (leaf litter)
Trichoniscus pygmaeus Sars, 1898 S W Palearctic R cave. soil
BUDDELUNDIELLIDAE | ' *Buddelundiella cataractae Verhoeff, 1930 U S Europe E greenhouse
ONISCIDAE Oniscus asellus Linnaeus, 1758 u N+W Europe A rock
PHILOSCIIDAE Lepidoniscus minutus (C. Koch, 1838) M C+S Europe R forest (leaf litter)
PLATYARTHRIDAE Platyarthrus hoffmannseggii Brandt, 1833 u/L W Palearctic E grassland
*Trichorhina tomentosa (Budde-Lund, 1893) u Tropical America E greenhouse
PORCELLIONIDAE Porcellio dilatatus Brandt, 1833 u S Europe E grassland, rock
Porcellio laevis Latreille, 1804 u Mediterranean E grassland. shrub
2Porcellio montanus Budde-Lund, 1885 M Alp’s surroundings R forest (leaf litter)
Porcellio scaber Latreille, 1804 u SW Europe E rock (walls)
Porcellio spinicornis Say, 1818 u Europe E rock (walls)
Porcellionides pruinosus (Brandt, 1833) u/L S Europe E grasslands
ARMADILLIDIIDAE *Armadillidium nasatum Budde-Lund, 1885 u S Europe E grassland
Armadillidium opacum (C. Koch, 1841) M Europe R forest (leaf litter)
2Armadillidium pictum Brandt, 1833 M C+W Europe R rocky grassland
Armadillidium versicolor Stein, 1859 U/L/M C+S Europe E rock
Armadillidium vulgare (Latreille, 1804) U/L/M S Europe E rock
Armadillidium zenckeri Brandt, 1833 L E+C Europe R marshland
ARMADILLIDAE "*Reductoniscus costulatus Kesselydk, 1930 u Paleotropical E greenhouse
TRACHELIPODIDAE *Nagurus cristatus (Dollfus, 1889) u Pantropical E greenhouse
Porcellium collicola (Verhoeff, 1907) L/M C+SE Europe E grassland, shrubs
Porcellium conspersum (C. Koch, 1841) L/M C Europe A forest (leaf litter)
2Trachelipus arcuatus (Budde-Lund, 1885) M? Mediterranean R forest (leaf litter)
Trachelipus difficilis (Radu, 1950) M Carpathian R rock
Trachelipus nodulosus (C. Koch, 1838) L/M C+S Europe A grassland
Trachelipus rathkii (Brandt, 1833) U/L/M Europe excl. Mediterranean E forest (leaf litter)
Trachelipus ratzeburgii (Brandt, 1833) M/L C+E Europe R forest (litter, barks)
AGNARIDAE Orthometopon planum (Budde-Lund, 1885) L/M NW Mediterranean + R shrubs, rocks
Pannonian
*Protracheoniscus major (Dollfus, 1903) u C+W Asia E rock (walls)
Protracheoniscus politus (C. Koch, 1841) M C+S Europe R forest (leaf litter)
CYLISTICIDAE Cylisticus convexus (De Geer, 1778) U/L/M/S W Palearctic E rock (walls)

Notes: " the first record, ? revision of the occurrence needed, *exotic species (originated in different zoogeographic area and/or in the other climate zone).
Regional chorotypes (following definition by Fattorini (2015)) distinguished species occurring in Slovakia into four groups, three with natural proposal
distribution, subterranean (S), lowland landscape as cultural steppe, fragment of woods and marshlands (L), and mountainous landscape with zonation of
vegetation and predominancy of woodland (M) and urbanized environment, created or strongly influenced by human communities (built-up areas, urban
greenery, brown field) (U). Urban environment and, to a lesser extent, lowland environments are the open doors for non-native (alien) species to establish.
Global chorotypes (species distribution area) refer the natural area of species mainly according to Schmalfuss (2003) and Forr6 and Farkas (1998).
Relictness means the rate of nature of the occurrence and relation the habitat type (see Tuf and Tufova 2008): R = relic species (exclusive dweller of natural
sites), A = adaptable species (preference of natural sites, colonising connected sites moderately arranged by humans), E = eurytopic, opportunistic species
(able to colonise or even prefer various sites including these strongly modified by humans).
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The natural subterranean environment has lower species diversity. Central
region caves and screes host the cavernicolous species Mesoniscus graniger
(Rudy et al. 2018, 2021) and an unidentified blind subterranean species from
the family Trichoniscidae (Kosel et al. 2007; Melega et al. 2022), although the
latter is not included in Table 1 due to the absence of the male specimens need-
ed for proper identification.

New records

Two new terrestrial isopod species were documented in Slovakia for the first
time, collected during a visit to the Pavol Jozef Saféarik Botanic Garden in Kosice
on 7 February 2017. Numerous females and juveniles of both species were
found in a greenhouse with tropical vegetation, in humus soil and under rotten
wood. These species are Buddelundiella cataractae Verhoeff, 1930 (Fig. 3; au-
tochthonous in the Mediterranean region) and Reductoniscus costulatus Kes-
selyak, 1930 (Fig. 4; originally from tropical regions of the Oriental zone), both
introduced in other parts of Europe, especially under the Atlantic climate. Both
species are tiny (2-3 mm), pale, hemispherical and roll into a sphere when dis-
turbed. Their introduction is likely recent, as they were not recorded in previous
inspections (Drobénova and Mock 2009). Subsequent inspections confirmed
their establishment in the greenhouse.

Taxa described from Slovakia

Several taxa have been described from Slovakia, primarily by K. W. Verhoeff and
H. Strouhal. Many of these are now considered junior synonyms (see Schmal-
fuss 2003):

* Ligidium carpathicum Verhoeff, 1937: Type locality: Strecno, Vah River
Valley. Junior synonym of Ligidium hypnorum (Cuvier, 1792) (Bonnefoy
and Marchal 1943).

* Haplophthalmus verhoeffi Strouhal, 1948: Type locality: Kovacov, SW
Slovakia. Junior synonym of Haplophthalmus mengii (Zaddach, 1844).
Legrand et al. (1950) compared the type specimens of H. verhoeffi with
Haplophthalmus perezi Legrand, 1943, finding slight morphological
differences. They observed the similarity but not the identity of both
taxa. Recently, both names have been considered junior synonyms of
Haplophthalmus mengii (Zaddach, 1844).

* Hyloniscus mariae Verhoeff, 1908: Type locality: Belianske Tatry Mts.
Accepted species. The syntype (male) is deposited in the Natural History
Museum in London (Britain) as a part of Verhoeff's collection of isopods
(Ellis and Lincoln 1975).

* Protracheoniscus saxonicus slovakius Strouhal, 1940: Type locality:
Krompachy. Accepted as Protracheoniscus politus slovakius Strouhal, 1940.

* Lepidoniscus carpathicus Strouhal, 1940: Type locality: Krompachy.
Junior synonym of Lepidoniscus minutus (C. Koch, 1838).

* Lepidoniscus germanicus roubali Strouhal, 1940: Type locality: middle
section of the Hron River, Central Slovakia. Taxonomic status uncertain
(Boyko et al. 2024).
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Dubious and questionable data

Some species in Table 1 are marked as questionable due to their location out-
side a continuous species range, lack of repeated findings, or single-specimen
documentation. Notable examples include (see Frankenberger 1959):

* Porcellio montanus: One male from the town Zilina, possibly mislocated
due to confusion with the village Zilina in the Czech Republic.

* Trachelipus arcuatus: A questionable find in the Slovak Karst, with
incomplete specimens making identification uncertain.

Expected species

Additional woodlice species are expected in Slovakia, particularly in the fam-
ily Trichoniscidae. Unidentified juveniles from the genera Androniscus and
Trichoniscus suggest the presence of potentially new species. The genus
Haplophthalmus needs revision due to the complexity of the H. mengii spe-
cies complex. For example, H. hungaricus Kesselyak, 1930, was recognised in
the material collected near the southern border of Slovakia in Hungary (Vilisics
et al. 2008). The myrmecophilous species Platyarthrus schoblii Budde-Lund,
1885 may also occur, spreading with the garden ant Lasius neglectus Van Loon,
Boomsma & Andrasfalvy, 1990 (Hornung et al. 2005).

Zoogeographic notes

Most woodlice species in Slovakia have a Central European to European distribu-
tion, with some species considered Carpathian endemics. The Carpathians’ sta-
tus as a biodiversity hotspot is noted, but endemic species are fewer compared
to regions like the Romanian Carpathians. Future research, including molecular
taxonomy, is needed to clarify the true extent of endemism and species diversity.

Figure 3. Buddelundiella cataractae, Botanical Garden of the Pavol Jozef Saférik Univer-
sity in Kosice (photograph L. Kovac and A. Mock).
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Figure 4. Reductoniscus costulatus, Botanical Garden of the Pavol Jozef Saférik Univer-
sity in Kosice (photograph L. Kova¢ and A. Mock).

Ecological classification

Slovak isopod fauna is classified into relict, adaptable and eurytopic species
(Table 1). Eurytopic species dominate (24 species), followed by relict (19 spe-
cies) and adaptable (5 species). Native relict species predominantly inhabit
montane forests (Huddkovd and Mock 2016), wetlands (Mock et al. 2021) and
natural subterranean habitats (Rudy et al. 2018, 2021). Urban and transformed
landscapes host mainly adaptable and eurytopic species, often non-native
(Ksendkova 2014). Poor isopod fauna characterizes agrocenoses (Flasarova
1998; Mock et al. 2021), coniferous forests, and high-altitude Carpathian habi-
tats (Mock 2008; Timkova 2008; Valentova 2013). Relict species are vulnerable
and are included in the forthcoming Red Book of Slovak Invertebrates (Mock et
al. 2023; Kokavec et al. 2024).

Conclusions

The current study comprehensively analyses the bibliography of terrestrial
isopods in Slovakia, culminating in a list of 48 species, including two species
documented in Slovakia for the first time based on the authors’ collections.
The checklist is critically reviewed and updated in accordance with current
taxonomic standards and field experience. The study highlights species with
dubious records due to inconsistencies in location data or identification,
emphasising the need for further verification through precise field research.
This exhaustive bibliography and species list of terrestrial isopods in Slova-
kia holds significant potential for enhancing both taxonomic clarity and eco-
logical insights, thereby aiding in the conservation and study of Slovakia’s
natural habitats.
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