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Abstract: The area of Slovakia is rich in karst regions and caves, located in the mountainous re-
lief of the western parts of the Carpathian Mountains - the northernmost distributional limit of
the obligate cave terrestrial fauna in Europe. Terrestrial isopod fauna in Slovakia comprises 48
species, a third of which lives exclusively in synanthropic habitats. Caves represent prominent
undisturbed refugia preserving relict fauna. Despite the long history of Slovak biospeleology, the
knowledge about cave terrestrial isopods is scarce. We used the opportunity to prepare a com-
prehensive study of isopods in Slovak cave environment. We collected and analyzed the complete
bibliography, which begins in the 1930s, although the first collections of isopods in our caves are
dated to 1913. We used our own field data and the material of isopods from private collections
of cave biologists in Czechia and Slovakia including collections from the estates of two deceased
zoologists, J. Gulicka and V. Duchd¢. We gathered 434 samples collected in 111 caves of various
types and elevations (from 210 to 1548 m a.s.l.) and one mine gallery, dated from 1948 to present.
5658specimens of 25 taxa at species level from 10 families were recognized. Another 3 species
are documented by published data. Despite these relatively high numbers, the occurrence of
isopods in deeper zones of Slovak caves is rare. Only 4 taxa from the present list are consid-
ered closely connected to deeper zones in caves and other subterranean habitats: Mesoniscus
graniger, Androniscus cf. dentiger, Trichoniscus cf. pygmaeus, and one undetermined blind species
of the family Trichoniscidae. Results indicate sparse populations of cave colonizers, except for
Mesoniscus graniger. Two surface species, Cylisticus convexus and Hyloniscus riparius, occasionally
inhabit the deeper zones of some caves. In contrast, cave entrances are inhabited by various iso-
pods and represent important refugia of biodiversity, especially in a monotonous environment.
Several species seem to prefer cave entrances, e.g. Trachelipus difficilis or Orthometopon planum.
Abstrakt: Uzemie Slovenska je bohaté na kras a jaskyne, najma v hornatom reliéfe Zapadnych
Karpat — najsevernejsej distribucnej hranici pravej jaskynnej suchozemskej fauny v Eurépe. Fauna
rovnakoné6zok na Slovensku zahfria 48 druhov, z ktorych tretina Zije vylu¢ne v synantropnych bio-
topoch. Jaskyne predstavuji prominentné nerusené refiigid uchovdvajtce reliktnd faunu. Napriek
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dlhej histdrii slovenskej biospeleoldgie boli poznatky o jaskynnych suchozemskych rovnakondz-
kach dosial Gtrzkovité. Zhromazdili sme a analyzovali kompletnu bibliografiu, ktora sa zacina v 30.
rokoch 20. storocia, hoci prvé zbery rovnakonézok v slovenskych jaskyniach si datované uz od
roku 1913. Spracovali sme tiez vlastné terénne tdaje a zbery rovnakondzok zo stikromnych zbie-
rok jaskynnych bioldgov v Cechach a na Slovensku, vratane dvoch pozostalosti uz zosnulych zoo-
I6gov, J. Guli¢ku a V. Duchéca. Zhromazdili sme 434 vzoriek zozbieranych v 111 jaskyniach réznych
typov a 1 banskej $t6lni, situovanych v réznych nadmorskych vyskach (od 210 do 1548 m n.m.),
datovanych od roku 1948 do sti¢asnosti. 5658 analyzovanych jedincov patri do 25 taxénov na dru-
hovej trovni a reprezentuiju 10 ¢eladi. Daldie 3 druhy dokladajt literdrne tidaje. Napriek tymto rela-
tivne vysokym poctom je vyskyt rovnakon6zok v hibsich jaskynnych zénach zriedkavy. Iba 4 taxd-
ny zo zisteného spektra mézeme oznacit’ ako tzko viazané na podmienky hibsich zdén v jaskyni-
ach a inych podzemnych biotopoch: Mesoniscus graniger, Androniscus cf. dentiger, Trichoniscus
cf. pygmaeus a blizsie neurceny slepy druh z Celade Trichoniscidae. Vysledky naznacuju riedke
populdcie jaskynnych kolonizatorov, s vynimkou Mesoniscus graniger, aj preto je tu druhovd de-
termindcia niektorych taxénov neistd (ojedinelé ndlezy samiciek alebo nedospelych jedincov bez
diagnostickych znakov). Dva bezné povrchové druhy, Cylisticus convexus a Hyloniscus riparius, tiez
prileZitostne obyvaju hibsie zény niektorych jaskyn. Naproti tomu jaskynné vchody obyva pestré
spektrum druhov, najmd v monoténnom prostredi. Niektoré druhy, napr. Trachelipus difficilis ale-

bo Orthometopon planum, zrejme uprednostriuju jaskynné vchody pred inym prostredim.

INTRODUCTION

Terrestrial isopods are an exception from crus-
taceans with their successful land colonising.
Their ecological importance lies in their role
of organic matter decomposers and the cal-
cium carbonate concentration in their cuticle
(HORNUNG 2011). In caves, they are frequently
the only, or the most important macro-de-
composers of poor food sources, such as bat
guano, decaying wood or leaf litter and nu-
trients in sedimetns carried in by streams or
along the gravitational gradient. Moreover,
they are important prey for predators in caves,
like spiders or amphibians (VIGNOLI et al. 2006;
REZAC et al. 2008; KOVAC et al. 2014). The body
surface and droppings of isopods are an im-
portant substrate for microorganisms in caves
(NovAKOVA et al. 2005). Forty-eight species
of terrestrial isopods are estimated to live in
Slovakia (FLASAROVA 1998; RENDOS et al. 2016;
Mock & TUF 2017). Only the blind and depig-
mented isopod species Mesoniscus graniger is
considered strictly subterranean (KoSEL 2007,
2012).

OVERVIEW OF HISTORICAL DATA

The history of research on terrestrial inverte-
brates in caves in Slovakia is relatively rich and
long (KOSEL 2007b, 2009, 2012). When FRIVALD-
szkY (1865) published an original description of
Mesoniscus graniger from the Baradla locality,
a cave in present-day on the territory of Hun-
gary (at the past the Kingdom of Hungary, cov-
ering much of Central Europe), it was not yet
known that this type locality is a large under-
ground system, connected with the Domica
Cave in Slovakia, created in a famous cross-
border karst area called the Slovak-Aggtelek
Karst (or the Aggtelek-Slovak Karst). The col-
lections coming directly from the territory of
today’s Slovakia were still missing. Samplings
of the females of M. graniger from Jasovska
Cave and Silicka 'adnica (Silicka Ice Cave) from
the same region as the Baradla-Domica, were
carried out by K. Absolon in 1913 but published
much more later by STROUHAL (1939). When
the Domica Cave, which is the Slovak part of
the whole Domica-Baradla Cave System, was
discovered in 1926, detailed research on it also
yielded the findings of M. graniger, which were
gradually reported by several authors (STANEK
19323, b; KETTNER 1936; BALTHAZAR & FRANKEN-
BERGER 1937; FRANKENBERGER 1939, 1940). After
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that, FRANKENBERGER (1959) published a com-
plete list of terrestrial isopods in Czecho-
slovakia, mentioning M. graniger not only from
caves, but also from under rocks deep in soil at
other localities in the Slovak Karst, the Tatra
Mts. and the Vihorlatské vrchy Mts. These dis-
tribution data were used in a taxonomical re-
view of the genus Mesoniscus by GRUNER &
TABACARU (1963); from Slovakia, these authors
reflected only the published findings of M.
graniger in the soil outside the caves. The old
find of anindividual of the species Armadillidium
vulgare in the collection of Frantisek Miller
from the Domica Cave from 1948 was recently
recognized by DOLEJS & TUF (2018). GULICKA
(1975) published a paper on the Slovak cave
fauna, mentioning M. graniger in caves from
the orographic units Slovak Karst, Slovak
Paradise, Muran Plateau, and furthermore
from the StaniSovskd Cave and from deep soil
layers near the Duca Cave. KOSEL (1975) added
another record of this species from the Brazda
Chasm in the Slovak Karst. The list of M. grani-
ger localities obtained new records from the
Medvedia Cave in Slovak Paradise (KOSEL
1976), Podbaniste Cave in the Revicka vrcho-
vina Highlands (GAAL 1978) and other caves
from this orographic unit (POMICHAL 1982).
Another contribution to the occurrence of M.
graniger was made by a survey of caves in the
Slovak Paradise (KOSEL 1984). GULICKA (1985)
published paper on cave fauna, where we can
find the first coherent data of terrestrial iso-
pods in Slovak caves. It consisted of terrestrial
isopod research on four sites in the Slovak
Karst and the Murdnska planina Plateau, incor-
porating 38 sinkholes, chasms, and caves with
their surroundings. Unfortunately, samples
collected directly from caves and from cave vi-
cinities were not distinguished in this paper,
and the author used cave names to identify the
localities where the sampling was carried out
and the habitat characteristics, such as cave
indoor, cave entrance or broad surroundings,
are mixed up. Among other taxa, the list of ter-
restrial isopod species counted 22 species with
brief ecological descriptions of them. KOSEL
(1994) characterized cave fauna in the most
important karst area in the country, Slovak

Karst. His mentions of some localities with M.
graniger are based on the published and own
observations. Subsequent surveys enriched
the knowledge of terrestrial isopods in the
caves of the Revicka vrchovina Highlands
(GAAL et al. 2000) and the Kremnické vrchy
Mts. (GAAL 2000). Slovak biospeleologists are
constantly active and regularly contributing to
the knowledge of subterranean fauna. More
than 7000 caves are known in Slovakia (BELLA
et al. 2018), and the knowledge of diversity of
terrestrial isopods in caves is gradually being
revealed. At the turn of the millennium, sur-
veys in the Cerova vrchovina Highlands re-
vealed the occurrence of M. graniger in the
Ladovd trhlina Cave, Nydryho cave, and in deep
scree on the slope of the Steblova skala Hill.
This was also first finding of M. graniger in
a non-karstic cave in Slovakia (MLEJNEK 1999,
2000, 2002). MLEJNEK & DUCHAC (2001) pub-
lished an extensive list of more than 80 karstic
and non-karstic cave localities where Mesonis-
cus graniger had been found in Slovakia and
they extended the list in 2003. Mock et al.
(2002) published a study on the terrestrial fau-
na of the VaZeckad Cave, mentioning the iso-
pods Hyloniscus riparius and M. graniger, fol-
lowed by Mock et al. (2003) where Protracheo-
niscus politus was recorded from the Bystrian-
ska Cave, and the same species was recorded
in the Harmanecka Cave (KovA< et al. 2003).
Armadillidium versicolor from the short caves
in Cierna hora Mts. (MocK et al. 2004b) and M.
graniger with C. convexus from the Jasovskd
Cave (LUKAN et al. 2004) were recorded the
following year. Six caves near the village of
Velky Folkmar were surveyed, and A. versicolor
and Trachelipus difficilis (as T. cf. pseudoratze-
burgii) were found in 4 of them (Mock et al.
2004b, 2005). Other surveys shed light on the
species composition of terrestrial isopods liv-
ing in the Plavecka and Driny Caves inhabited
by C. convexus (KOVAC et al. 2005a) and the
caves Domica, Certova diera and Ardovska,
consisting of M. graniger, Porcellium consper-
sum and Trichoniscus cf. pygmaeus (KOVAC et
al. 2005b). The next data on terrestrial isopods
in Slovak caves came from the Dobsinska Ice
Cave, with a record of P. politus (KoVAC et al.
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2006), Ponicka Cave with Androniscus sp. (ini-
tially considered a Haplophthalmus representa-
tive) (PAPAC 2006) and M. graniger, P. consper-
sum, Lepidoniscus minutus and Ligidium hy-
ponorum from the Majkova Cave (PAPAC et al.
2006). A repeated survey carried out in 2007 in
the Leontina Cave in the Slovak Karst revealed
interesting findings of a blind juvenile isopod
belonging to the family Trichoniscidae, and
also C. convexus (KOSEL et al. 2007). In the
same year, BALCIAR (2007) mentioned terres-
trial isopods from the Slosiarova Cave and
Mock & PAPAC (2007) presented the first sur-
vey of the cavernicolous species of terrestrial
isopods of Slovakia. More information was lat-
er added by examination of the Podbaniste
Cave by PAPAC (2008), with a record of M. gran-
iger; crevice basalt caves in the Cerova vrcho-
vina Highlands by PAPAC et al. (2009) mention-
ing M. graniger and O. planum; and the Pod
Jankovcom Cave 2 created in sandstone (Vis-
NOVSKA & BARLOG 2009) with one terrestrial
isopod belonging to the genus Hyloniscus.
Research in the Cierna hora Mts. summarised
data from caves, counting 6 species of terres-
trial isopods (Mock et al. 2009). A thorough
study on the distribution and ecology of M.
graniger and other subterranean fauna of the
Western Carpathians was synthetized by KOSEL
(2012), describing M. graniger as a caverni-
colous ubiquist, inhabiting caves, screes and
deeper soil strata. Further research enriched
the knowledge of terrestrial isopods collected
in caves by adding T. dificillis and P. politus from
the Maluzinska Cave (PAPAC et al. 2015) and P.
politus from the Zapolna Cave (VISNOVSKA et
al. 2017). A comparison of cave and subsurface
isopod assemblages was carried out by RENDOS
et al. (2016), listing A. versicolor, L. minutus, M.
graniger, P. politus and Trichoniscus carpaticus
from the study of Mock et al. (2009) as species
present in caves. This comparison revealed,
that only M. graniger inhabits subsurface
screes and caves in this area continuously, but
complex of screes, caves and soil, and mutual
ecotones of these, is unique for biodiversity
forming. M. graniger was also mentioned in the
study of PAPAC et al. (2019) from the Moldavska
Cave in the KoSice Basin, together with C. con-

vexus. An overview of the findings of inverte-
brates, including isopods in the DobSinska Ice
Cave and underground localities with this cave
genetically linked, was published by PAPAC et
al. (2020). All published findings of terrestrial
isopods from caves in Slovakia are listed in de-
tail in the results of this study.

AIMS AND HYPOTHESES

The unprecedentedly extensive material of
isopods collected in the caves of Slovakia by
generations of biospelogists has enabled us to
seek answers to some questions:

1. What is the species richness of permanent
isopod cave dwellers in Slovakia?

2. Are caves an exclusive habitat for specialised
fauna, or are they colonized only by oppor-
tunistic species from the surface (assuming
almost all isopods are predisposed to life in
a humid, shaded environment)?

3. How does the assemblage change along the
main environmental gradient from cave out-
door to indoor?

4. What are the characteristics of the distribu-
tion of cave or cave-preferring species in the
studied area?

The aims of the study were:

e to summarize published and unpublished
data and provide a list of terrestrial isopods
collected from cave environments in Slovakia;
* to outline a regional distributional pattern of
terrestrial isopods closely associated with the
cave environment;

* to analyse the preference of microhabitats
allocated along the main environmental gra-
dient (surface - cave interior) by terrestrial
isopods.

MATERIAL AND METHODS

We have examined both unpublished and pub-
lished material of terrestrial isopods sampled
in Slovak caves. The whole examined inventory
consists of previous collections of the authors
of this study and colleagues mentioned below,
sampled in 111 caves and 1 ore mine in Slovakia
(Table 1). All items of terrestrial isopods from
the caves of Slovakia in the private collec-
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tion estate of Vaclav Duchac (Hradec Kralové,
Czech Republic) were previously acquired
during field research by one of the authors
(R. Mlejnek) and were no longer scientifically
processed and published during V. Duchac’s
life. Jan Gulicka’s private collection estate
(Bratislava, Slovakia) apparently consists of
fruits of field works of several zoologists (as
J. Gulicka, V. Kosel. M. Krumpdl, A. Kristin,
S. Kaluz) and some cavers (Krumpdl, pers.
com.), but the authority of the collections has
not been preserved. In addition to the items
that were localized and are processed in this
work, we found other 21 not localizated items
with isopods in the Guli¢ka estate, which con-
tain 91 individuals and 15 species of terrestrial
isopods. The material was not previously de-
termined on the species level. Only numerical
codes were labelled and the tubes with isopo-
ds were concentrated in a jam bottle marked
as “Isopoda zo slovenskych jaskyr” (Isopods
from the caves of Slovakia). We assume that
the collector of this could have been Jan
Brtek, a prominent Slovak expert on crusta-
ceans (except terrestrial isopods) and Gulicka
could have reached that material through
Marie Flasarova, an excellent Czech expert
on Oniscidea, who respected J. Gulicka’s emi-
nent interest in cave invertebrates, with whom
J. Brtek and J. Gulicka cooperated profession-
ally. Unfortunately, none of the three experts
mentioned live and we have not found a de-
scription of the numerical codes. We excluded
this small part of J. Gulicka’s collection from
further analysis. Perhaps an interesting addi-
tional fact is that it does not contain any sur-
prising findings that would significantly com-
plement the issues we are addressing here.
The vast majority of individuals (97%) of this
small part of the J. Guli¢ka’s collection repre-
sent species common in surface habitats, so
the isopods probably came from the cave en-
trances to caves or their immediate surround-
ings. All examined collections were dated from
1948 to 2019 and represent a diverse unit of
samples collected directly from caves, cave
entrances, and their proximities; samples ob-
tained by using baited or unbaited traps; and
by individual sampling from cave walls and ceil-

ings, rotting wood, cave floors or by sieving
and extraction methods. Since the description
of some samples was very scarce and informa-
tion was missing, we tried to supplement the
information concerning these samples based
on knowledge about the ecological attributes
of the given species, our own experience, and
personal communication with collectors.

To assess the spatial distribution of individual
species, we divided the cave depth gradient
into four groups based on the distance from
the entrance and microclimatic conditions.
Caves for this analysis were thought of as
simple tunnels with one entrance, continually
proceeding into the mass, and with greater
distance from the entrance, there is less light,
fewer food resources, lower temperatures,
lower predator pressure and more stable cli-
matic conditions. To graphically display results
for the inside-outside gradient, we used bar
plots with exponential trendlines and a simple
sketch of the cave model with 4 cave zones
(Figure 1). Zone A can be described as the
cave entrance and its surroundings, usually of
stony character, with the microclimate possi-
bly affected by the cave. Zone B is the inside
of the cave entrance with shaded cave walls
and a rapid decrease of food resources. It does
not rain here directly, and sunlight is slightly
filtered in this zone. Zone C lies behind the
border of minimal sunlight. Matter exchange
with the surface is still present through plant
roots or groundwater. In the deepest zone D,
the climate is stable, food resources are poor,
and adaptations to life in complete darkness
are fully utilized. This zonation was used only
if possible, since zone D is not present in shal-
low and short caves. The collector amended
information about position in the cave, from
which the sample was taken. If possible, these
data were used for spatial distribution of the
species.

Four sampling methods we used for col-
lecting of isopods extraction of organic sub-
strate (natural or brought to the cave as bait
by researchers; EX), individual sampling (IS),
baited and unbaited pitfall trapping with vari-
ous design, fixative solution (PT), and sifting
of leaf litter and humus in the cave entrance
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(SF). Terrestrial isopods were collected in all
cave zones A, B, C and D using pitfall trapping
and individual sampling. Sifting and extraction
methods are not utilised for the environment
in cave zones C and D; therefore, no terrestrial
isopods were collected by such methods.

The determination or revision of a previous
data was carried out according to FRANKEN-
BERGER (1959), GRUNER (1966), RADU (1983,
1985) and TABACARU & GIURGINCA (2014).
Systematics and nomenclature follow the
World catalog of terrestrial isopods completed
by ScHMALFUSs (2003). Elevation of the cave
entrance and length of the caves were taken
from the official list of Slovak caves (BELLA et
al. 2018). We also came up with the ecological
classification of species based on the reasons
for the classification of subterranean organ-
isms given by SKET (2008). The revised mate-
rial is deposited in collections of Pavol Jozef
Saférik University in Kosice.

Numerical evaluations provided in the Table
2 are following: Dominance was calculated
according to formula: Dom (%) = n/N*100, n =
number of individuals of given species, N = to-
tal number of all individuals from the revised
material (5658 individuals). Constancy: Con (%)
=1/L*100, | = number of caves in which the spe-
cies was recorded, L = all localities under study
(112 in total). Shannon’s diversity index (Table
2) was calculated by the formula Shannon’s
diversity index = -3(P*InP), where P, is the
fraction of the entire population made up of
species i (proportion of a species is relative to
a total number of species present, not encoun-
tered) (HEIP et al. 1998).

Three groups of species were set to some
form of graphical representation of results.

The first group (ENTR, see Figure 2), inhabiting
cave entrances, collectively named chasmato-
philous and sometimes referred to as pari-
etal fauna (GULICKA 1975). The second group
of species (TGPH), visiting deeper cave areas
and spending a higher amount of time in them
but not reproducing in them, are called troglo-
philes. The third group (TROG) referred to as
cavernicolous or closely connected with the
cave environment in the region. Decimal loga-
rithms of species individual counts were used
to provide more transparent insight in some
cases.

RESULTS

Systematic survey of terrestrial isopods
in Slovak caves

The collection date is followed by the acronym
of the collector’s or collection name:

AM = Andrej Mock, AP = Andrea Parimuchova,
JG = coll. Jan Guli¢ka, UH = Lubomir Hrasko,
LK = Lubomir Kova¢, MR = Michal Rendos,
RM = Roman Mlejnek, TJ = Tomas Jaszay,
VK = Vladimir Kosel, VP = Vladimir Papac, fol-
lowed by the number of collected individuals
(M —males, F - females, J — juveniles.).

Class Malacostraca Latreille, 1802
Order Isopoda Latreille, 1817
Suborder Oniscidea Latreille, 1802

Family: Ligiidae Leach, 1814

1. Ligidium germanicum Verhoeff, 1901
Material examined: Eastern Tatra Mts.: Novy

Mt. Cave 2, 14.ix.2011-28.vi.2012, PL, AM (1F);

Slovak Paradise: Du¢a, 11.vi.1976, JG (3M, 7F).

Om Indoor (cave)

Outdoor (surface)

Figure 1: Simplified model used for zonation of outside-inside gradient in caves. For characteristics of each zone, see Material and

Methods.

Obrazok 1: Zjednoduseny model zondcie jaskyne na gradiente z vonkajsieho prostredia do vnlitra. Charakteristiku zén pozri

v kapitole Material and Methods.



ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

Table 1: List of caves where the examined material was collected. Caves marked with * are not listed in the official list of Slovak
caves (BELLA et al. 2018), or the identity of cave is not clear. The sum of isopod-positive caves is in parentheses after each

orographic unit.

Tabulka 1: Zoznam jaskyn, v ktorych bol ziskany revidovany material. Jaskyne oznac¢ené * chybaju v oficidlnom zozname
jaskyri Slovenska (BELLA et al. 2018), alebo ich identita nie je jasnd. Pocet jaskyii s ndlezmi rovnakondzok je v zatvorke za

kazdym ndzvom orografického celku.

Entrance altitude

Length of cave

Orographic unit Cave (ma.sl) (m)
Bachurern Mts. (1) ZI3 diera 786 450
Nad skalnym oknom 570 4
Cerovd vrchovina Highlands (2)
Nydryho 570 25
Eastern Tatra Mts. (1) Novy Mt. Cave 2 1548 154
Bystrianska 566 3531
Horehronské podolie Basin (3) Marnikova 770 487
Mytska 640 100
Hlboka priepast’ 602 43
Na Dreveniku Ice Cave 557 215
Horndd River Basin (6) Pod lipou 565 40
Pleky 527 400
Sikma 522 38
Velka 603 38
Dolnd masianska 210 24
Juhoslovenskd Basin (3) Horna masianska 218 93
Slosiarova 212 58
Jasovska 257 3924
Kosice Basin (2) Okno (in Jasovska Cave) 260 ?
Pod hradnym vrchom 325 25
Kozie chrbty Mts. (2) Vazeckd 784 23
Zapolna 755 1848
Kremnické vrchy Mts. (1) Kremnicka suchd diera 193 60
Levoeské vichy Mts. (2) Pod Jankovcom Cave 2 1060 100
Pod Spisskou 1022 746
Driny 434 680
Malé Karpaty Mts. (3) Plavecka 222 936
Rie¢na 301 43
Dolnd jaskyria v Teplicnom 660 8
Horna jaskyria v Tepli¢cnom 663 10
Kostolik 479 404
Ladzianskeho 845 1212
Pekarova 812 100
Muran Plateau (10)
Rysie hniezdo 770 200
Singliarka 1080 20
Studna 514 26
Velkd ldka (sinkhole) 975 35
Vl¢ia diera 442 34
Demanovska Ice Cave 840 650
Lomend 954 29
Maluzinska 781 328
Nizke Tatry Mts. (7) Nad Patoc¢inami 3 753 13
Pustd 943 ?
Strieborna 850 159
Tunelova 837 211
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Orographic unit

Cave

Entrance altitude

Length of cave

(ma.s.l) (m)
Pieniny Mts. (1) Aksamitka 756 335
Povazsky Inovec Mts. (2) Beckovska 320 223
Modrovska 420 581
Burda 380 334
Chvalovska 263 110
Praslen 333 133
Velka drien¢anska 246 50
Frontova 338 60
Revticka vrchovina Highlands (10)
Pivnica 280 19
Podbaniste 352 1570
Spariopol'ska 310 10
V Drieriovej 442 27
Drienocka 312 45
Ardovska 314 1510
Besnd diera 551 54
Certova diera (Domica-Baradla Cave System) 767 1000
Diviacia Chasm 590 468
Domica 339 1315
Drienovska 245 1588
Erma 410 96
Gemerskoteplicka 242 637
Gombaseckd 249 1938
Hrusovska 295 139
Hucinska 280 51
Jubilejna 484 49
Leontina 245 231
Slovak Karst (29) Lis¢ia diera (Domica-Baradla Cave System) 373 100
Mal 380 170
Milada 420 1309
Migkov potok 245 59
Na Kecovskych ltkach 345 1010
Nova brzotinska 270 800
Orechovd Chasm 484 49
Silicka Ice Cave 495 1100
Snezna diera 888 95
Snezna jama 589 18
Stara brzotinska 258 128
Stard Domica 353 ?
Velkd mutdnska 589 18
Zbojnicka 534 48
Dobsinska Ice Cave 969 1491
Duca 995 136
Slovak Paradise (5) *Glac (sinkhole) 983 -
Na Kosiarnom briezku ? 10
Psie diery 942 2670
Starohorské vrchy Mts. (2) Matdfova 375 46
Rozimova 400 30
Stiavnické vrchy Mts. (1) Krasovd prvd 738 150
Strazovské vrchy Mts. (1) Janosikova 405 1




ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

Orographic unit Cave Entra(nmc: 2I|t)ltUde Lengt(hn%f cave
Harmaneckd 821 3216
Horna Tufna 975 85
Velka Fatra Mts. (4) Pod Prasivou 900 40
Vv Certazi 630 10
*V Ciernom Kameni (chasm) >1400 ?
) Certova 650 297
Veporské vrchy Mts. (2)
Hroncianska 690 100
Vihorlatské vrchy Mts. (1) Brekovska 260 200
Feliciani (mining gallery) 409 570
3 HomoloSova diera 776 91
Volovské vrchy Mts. (4)
Koldnia 2 807 25
Sarkania diera 690 177
Brestovska 851 86
Western Tatra Mts. (3) Dupnica 765 258
V doline Dobrosovo ? 15
Fedova 515 23
Medena 530 106
Zvolen Basin (4)
Oraveckd vyvieracka 460 23
Ponicka 515 840
Range 111 caves, 1 mine 210 — 1548 4-3924

Published data: Slovak Karst: Brzotinska,
Gombaseckd, Huciaca and Kunova Teplica, Ke-
Covska, Krasnohorska, Marciho, Matilda, Mila-
da, Silicka Ice Cave, Singliarova, Zbojnicka v So-
kolej skale (GuLICKA 1985); Slovak Paradise:
Duca (PAPAC et al. 2020).

2. Ligidium hypnorum (Cuvier, 1792)

Material examined: Nizke Tatry Mts.: Pusta
24.vi.—9.ix.2015 (1F); Slovak Karst: Silickd Ice
Cave, 18.v.2006, AM (1F, 6J); Slovak Paradise:
Dobsinska Ice Cave, 23.v.1958, JG (9M, 22F, 2J),
Duca 5.vii.1949 and 11.vii.1971, JG (3M, 28F, 3J);
Zvolen Basin: Ponicka, 8.xi.2007, AM (1M, 1J).

Published data: Cierna hora Mts.: Puklinovd
v Peclipalke (MoOcK et al. 2009); Murari Plateau:
Bobacka, Brestova, Dlhy vrch, Mokra Polana,
Studnia, Velka ldka Sinkhole, Velka Stozka and
Krak Chasm, Zlatnica (GULICKA 1985); Slovak
Karst: Majkova (PAPAC et al. 2006); Slovak
Paradise: Dobsinska Ice Cave (PAPAC et al.
2020).

Family: Mesoniscidae Verhoeff, 1908

3. Mesoniscus graniger (Frivaldszky, 1865)

Material examined: Bachurenn Mts.: ZI3
diera, 23.iii.2008, AM (1F); Cerova vrchovi-
na Highlands: Nydryho, 20.v.1998, RM (2M,
3F), 9.v.2000, RM (2F); Horehronské podo-
lie Basin: Marnikova, 9.v.2008, VP (1M, 2F),
Mytska, 30.i.1999, RM (1F), 19.iii.—13.v.2000,
RM (2M, 6F), 13.v.—24.ix.2000, RM (2M, 4F);
Hornad River Basin: HIboka priepast’ and Velka
jaskyna caves, 17.vii.—14.iv.2000, RM ((2M, 9F),
17.vii.2000, RM (6F), Na Dreveniku Ice Cave,
2000, RM (1F), Pleky, 16.iv.2000, RM (1M),
16.vii.2000, RM (2F), 16.vii.—14.Xi.2000, RM (2M,
3F), 11.v.2012, AM (3M, 1F, 2J), 11.v.=27.ix.2012,
AM, LK (6M, 7F, 2J), Pod lipou, 19.vii.2000, RM
(2F), 19.vii.—14.x.2000, RM (9M, 30F), Sikmg,
14.X.2000-14.iv.2001, RM (2F); Juhoslovenska
Basin: Dolnd masianska, 14.iii.—-18.x.1998, RM
(8M, 7F), Hornd masianska, 18.i.—14.iii.1998,
RM (1M, 21F), 28.i.—21.iv.2001, RM (1M, 7F);
Kosice Basin: Jasovska (featuring Okno Cave),
23.ix.1949, JG (1F), 2.vii.2015, VP (1M, 1F), 15.i.—
25.11.2003, AM (1F), 25.xi.2003, AM (2M, 1F),
2.vii.2015, AM (1M, 1F), Pod hradnym vrchom,
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1.iv.2000, RM (3F), 1.iv.-30.vii.2000, RM (1M,
8F); Kozie chrbty Mts.: Vazeckd, 15.v.2001,
PL (6M, 1F), 17.v.—13.ix.2001, AM (1M, 1)),
13.ix.2001, P, AM (2M, 2F), 29.X.2002, AM (3F),
29.X.2002-18.i.2003, AM (25M, 3F), RM (67M,
2F), 23.vi.2015, PL, VP (4F); Kremnické vrchy
Mts.: Kremnickd suchd diera, 22.viii.1998, RM
(2F, 1J); Levoéské vrchy Mts.: Pod Jankovcom
Cave 2, 5.xi.2010, AM (1F), Pod Spisskou,
6.vii.2012, AM (1M), 6.vii.—11.x.2012, AM (2F);
Muran Plateau: Dolnd jaskyria v Teplichom
and Horna jaskyria v Tepli¢nom, 12.ix.1999,
RM (2M, 1F), Ladzianskeho, 18.iv.-8.ix.1998,
RM (5M, 1F), Rysie hniezdo, 15.x.2007, VP
(3F), Velka ldka Sinkhole, 20.vi.1974, JG (5M,
9F), 30.vi.1976, JG (6F), Vlcia diera, 27.iii.1999,
RM (1F), 27.iii.-12.ix.1999, RM (2M, 7F); Nizke
Tatry Mts.: Deménovska Ice Cave, 14.ix.2001,
RM (1F), Lomeng, 10.viii.—10.x.2001, RM (1M,
1F), Maluzinskd, 27.v.—26.viii.2000, RM (2M,
1F), 26.viii.—16.x.2000, RM (1F), Nad Patocinami
3, 26.ii.—13.x.2001, RM (1F), Strieborn3,
26.viii.2000, RM (2M, 4F), Tunelovd, 8.vii.2001,
RM (1M, 4F), 22.vii.2009, RM (3F); Pieniny Mts.:
Aksamitka, 15.ix.2011, AM (1F, 2J); Revtcka vr-
chovina Highlands: Burda, 23.ii.—28.iv.1998,
RM (3M, 8F), 30.viii.206, VP, Drienocka, 21.ii.—
24.Xi.1998, RM (5F), Frontov4, 22.ii.—26.xi.1998,
RM (1M, 1F), Pivnica, 20.iii.—1.viii.2000, RM (1M,
1F), Podbaniste, 6.iv.-24.vii.1998, RM (1M,
3F), Praslen, 29.v.2006, VP (1J), 31.xii.2006,
VP (2F), Sparopolskd, 9.iv.—24.vii.1998, RM
(4M, 2F), 24.vii.—25.ix.1998, RM (7M, 8F),
V Drieriovej, 16.iv.2000, RM (1F); Slovak Karst:
Ardovska, 10.iv.1970, JG (3M, 7J), 17.vi.1971,
JG (104M, 194F, 231J), 3.xi.1972, JG (2M, 3F,
1)), 26.vi.1973, JG (8M, 58F, 6J), 11.viii.1973,
JG (9M, 26F, 2J), 21.viii.1973, JG (49M, 221F,
42)), 24.iii.1973, JG (1M, 2F, 4J), 17.vi.1974,
JG (5M, 27F, 23J), 27.xi.1974, JG (23M, 53F,
48)), 2.vii.1975, JG (80M, 121F, 290J), 2.ix.1975,
JG (76M, 93F, 142)), 1.vii.1976, JG (181M,
219F, 675J), 21.x.2000, RM (2F), 8.xi.2002, PL
(2F), 5.x.2004, LK, AM (5M, 20F, 3J), 14.iv.—
6.ix.2010, AM (56M, 125F, 8J), Besna diera,
22.vii.—29.ix.1998, RM (15M, 3F), Certova diera
(Domica-Baradla Cave System), 24.iv.2002, AM
(1F), 1.x.2015, AP (1M, 19F), Domica, no date
(1970s), JG (2F), 2.vi.1971, JG (1M, 2F), 3.x.2001,

AM (1F, 6J), 3.10.2001-24.1.2002, AM (86M,
233F, 13J), 24.4.2002-4.4.2003, AM (19M, 80F,
20J), 23.iv.2003, AM (6F, 2J), 19.v.—2.x.2005,
PL, AM (113M, 168F, 1)), 3.v.2007-5.v.2008, AM
(1M, 37F, 5J), Drienovska, 15.x.2008, AM (1M),
4.iv.2007, VP (1M, 2F), 19.iii.2009, AM (1M,
1F), 19.iii.—20.x.2009, AM (1F), 7.ix.2010, AM
(1M), Gemerskoteplicka, 27.vii.2003, VP (1J),
Hrudovska, 3.v.2007, AM (1M), 3.v.-23.X.2007,
AM (3F, 11J), Hucinska, 20.iii.—21.x.2000,
RM (2M, 12F), Jubilejnd, 7.v.2000, RM (1M,
9F), Leontina, 5.vi.2008, VP (3F), Lis¢ia die-
ra (Domica-Baradla Cave System), 20.iii.—
21.X.2000, RM (11M, 8F, 3J), Mal, 10.v.1998-13.
iii.1999, RM (1M, 4F), Milada, 15.iv.-18.ix.2010,
LK (1F), Miskov potok, 13.vii.1998, RM (2F, 1J),
Orechova Chasm, 7.vi.2000, RM (5F), 7.vi.—31.
vii.2000, RM (6F), Sneznd jama, 2.8.2001,
RM (3F), Stard brzotinska, 20.vii.1998, RM
(1F), 12.iv.-6.ix.2010, AM (1M), Stard Domica,
9.iii.1973, JG (9M, 58F, 5J), 26.vi.1973, JG (4F,
1)), Velkd mutdnska, 20.iii.—21.x.2000, RM (2M,
6F), Zbojnicka (Plesivec Plateau), 2.vii.1976,
JG (1M); Slovak Paradise: Dobsinska Ice Cave,
11.vi.1955, JG (2M, 1F, 5J), Duda, 11.vii.—11.X.2012,
LK, AM (1F), Glac Sinkhole, 4.9.1975, JG (1M,
3F, 7J); Starohorské vrchy Mts.: Matusova,
3.v.1998, RM (1F), 21.vi.—10.X.1998, RM (8M,
2F), Rozimova, 21.vi.-19.vii.1998, RM (10M,
6F, 1J); Stiavnické vrchy Mts.: Krasové prva,
18.iii.2000, RM (1F); Velka Fatra Mts.: Hornd
Tafna, 26.vii.2000, RM (1M, 3F), 26.vii.—
10.X.2000, RM (2M, 3F), Pod Prasivou Cave,
15.vii.—14.x.2001, RM (4M, 4F),v Certazi,
15.vii.2001, RM (1M), 18.vii.-10.x.2001, RM (3M,
7F), vV Ciernom Kameni (chasm), 14.vii.—13.
viii.2001, RM (1M, 1F); Veporské vrchy Mts.:
Certova, 13.i.-9.iii.1998, RM (1M, 5F), 9.iii.-13.
Xii.1998, RM (1F), Hron¢ianska, 5.2.-26.2.1998,
RM (3M), 26.ii.—4.v.1998 (6 M, 6F); Volovské vr-
chy Mts.: Feliciani (Mining gallery), 14.xii.2012,
MR (2J), Sarkania diera 22.ix.1999-13.ii.2000,
RM (1F), 26.viii.2000, RM (1F); Western Tatra
Mts.: Brestovska, 13.ix.2006, AM (1F), DUpnica,
23.vii.2001, RM (2M, 1F), 23.vii.—13.X.2001, RM
(1M, 5F), V doline Dobro3ovo Cave, 24.vii.2001,
RM (1F); Zvolen Basin: Fed'ova, 10.ix.2015, AM
(2F), Ponickd, 2013, LH (1F).
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Published data: Cerova vrchovina Highlands:
Nyédryho (MLEJNEK 1999, 2000, 2001), Ladovd
trhlina, Nydryho (MLEJNEK & DUCHAC 2001,
2003), Stipova, Suricky ukryt (PAPAC et al.
2009); Cierna hora Mts.: Mald kvaplova, Ne-
topieria, Priepastovd (MLEJNEK & DUCHAC
2001, 2003), Mald kvaplovd, Velkd ruZinska
(Mock et al. 2009); Horehronské podolie Ba-
sin: Mytrianskd (MLEJNEK & DUCHAC 2001,
2003); Horndd River Basin: HIboka priepast,
ladova, Na Dreveniku Ice Cave, Netopieria,
Pod Lipou, Psia, Sikmd, Velkd (MLEJNEK &
DUCHAC 2001, 2003); Juhoslovenska Basin:
Hornd masianska (GAAL 1987), Horna masian-
ska, Dolnd masianska (MLEJNEK & DUCHAC
2001, 2003); KoSice Basin: Jasovskd (STROUHAL
1939; KOSEL 1994; LUKAN et al. 2004), Jasovska,
Pod hradnym vrchom (MLEJNEK & DUCHAC
2001, 2003), Moldavska (PAPAC et al. 2019);
Kozie chrbty Mts.: VaZeckd (MLEJNEK & Du-
CHAC 2001, 2003; MocK et al. 2002, 2004a);
Kremnické vrchy Mts.: Pod Skalkou (GAAL
et al. 2000), Janosikove diery, Kremnickda su-
chd diera (MLEJNEK & DUCHAC 2001, 2003);
Muran Plateau: Velkd lika Sinkhole (GuLICKA
1978), Bobacka, Brestova, Dlhy vrch, Studnia,
Sindliarka, Velka Idka Sinkhole, Zlatnica (Gu-
LICKA 1985), Bobacka, Jazernd, Kostolik, Lad-
zianskeho, VI¢ia diera (MLEJNEK & DUCHAC
2001, 2003), Bobac¢ka (KovAC et al. 2002b);
Nizke Tatry Mts.: StaniSovska (GULICKA 1975),
spring near Velka StaniSovskd Cave (GULICKA
1978), Brtkovi¢nd Valley, Deménovskd Ice
Cave, Lomend, Mala staniSovskda, Maluzinska,
Nad Patocinami 3, Portalova, Strieborna, Stud-
fa, Tunelovd (MLEJNEK & DUCHAC 2001, 2003),
Deménovska Ice Cave (Kovad et al. 2002a),
Demanovska Ice Cave, Portalova, Strieborna,
Tunelova (BELLA et al. 2014); Reviicka vrcho-
vina Highlands: Podbaniste (GAAL 1978), DU-
bravica, Podbaniste (POMICHAL 1982), Drie-
nockd, Dubravica, Frontova, Puklina, Spario-
pol'ska, Velkd driencanska (GAAL 2000), Bur-
da, Drienockd, Dubravica, Frontova, Pivnica,
Podbaniste, Puklina, Spafiopol'ska, V Driefiove;j,
Velkd drien¢anskd (MLEJNEK & DUCHAC 2001,
2003), Podbaniste (PAPAC 2008); Slovak Karst:
Domica (STANEK 19323, b, as white Asellus
sp.; STORKAN in KETTNER 1936; BALTHAZAR &

FRANKENBERGER 1937; FRANKENBERGER 1939,
1940, 1959, as M. alpicola graniger, GIURGINCA et
al. 2012; PAPAC et al. 2014; GAAL & GRUBER 2015,
SMRZ et al. 2015; GAAL 2017), Silickd Ice Cave
(STROUHAL 1939), Brazda Chasm (KOSEL 1975),
Silicka Ice Cave (GULICKA 1978), Ardovskd, Be-
zodna Ice Cave, Bobkova, Brdzda Chasm, Brzo-
tinska, Certova diera (Domica-Baradla Cave
System), Gombaseckd, Havrania skala Chasm,
Kecovskd, Kostrovd, Krdsnohorska, Kvaplova,
Majkova, Mald and Velkd Zomboj Chasms,
Marciho, Mastalnd, Matilda, Milada, Silicka Ice
Cave, Stard Domica, §ing|iarova, Velka Bikfa
Chasm, Zbojnicka v Sokolej skale, Zbojnicka
(Plesivec Plateau) (GULICKA 1985), Ardovska,
Certova diera, Domica, Drienovskd, Hrusovska,
Silickd Ice Cave (KOSEL 1994), Ardovska, Besnd
diera, Blatna, Brazda Chasm, Certova diera,
Domica, Drienovskd, Fialovd, Gombasecka,
Hrusovskd, Hucinska, Jubilejnd Chasm, Koma-
ria, Lis¢ia diera, Majkova, Mal, Miskov potok,
Mdrikovd, Nad Vidovskym zdvozom Chasm,
Orechova Chasm, Pod Veternikom, Ponorna
Chasm, Priepast nad Vidovskym zdvozom
Sinkhole, Silicka, Silickd Ice Cave, Snezna die-
ra, Stard brzotinska, Stard Domica, Tepli¢né
Chasm, Velkd muténska, Zavozna Chasm 1.,
Zavoznd Chasm Il., Zbojnicka (Plesivec Plateau)
(MLEJNEK & DUCHAC 2001, 2003), Ardovska,
Domica (ELHOTTOVA ET AL. 2003, 2004; KOVAC
et al. 2005b; KRISTUFEK et al. 2005; NOVAKOVA
et al. 2005; SUSTR et al. 2005, 2009; GIURGINCA
et al. 2015), Certova diera (Kova¢ et al. 2005b),
Majkova (PAPAC et al. 2006), Sneznd diera
(PAPAC et al. 2007), Leontina, Stara brzotinska
(KovAC et al. 2010), Drienovska (RATKOVSKY
et al. 2019); Slovak Paradise: Duc¢a (GULICKA
1975), Duca (GULICKA 1978), Medvedia (KOSEL
1976), Certova, Medvedia, Psie diery, Suchd
vyvieracka (KOSEL 1984), Medvedia (MLEJNEK
& DUCHAC 2001, 2003), Stratenskd Cave System
(PAPAC et al. 2020); Starohorské vrchy Mts.:
Matusova, Rozimova (MLEJNEK & DUCHAC 2001,
2003); Stiavnické vrchy Mts.: Krasovd jaskyfia
prvéd (MLEJNEK & DUCHAC 2001, 2003); Western
Tatra Mts.: Brestovskd, Dupnica (KOVAC et al.
2008), Brestovskd (BELLA et al. 2017); Velka
Fatra Mts.: Cierny kameri, Dolna Tdfna, Horna
Tafna, Pod Prasivou, V Certazi (MLEJNEK &



ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

DUCHAC 2001, 2003); Veporské vrchy Mts.:
Certova, Hron¢ianska (MLEJNEK & DUCHAC 2001,
2003); Volovské vrchy Mts.: Homolo3sova diera
(KOSEL 2009, 2012), Sarkania diera (MLEJNEK &
DUCHAC 2001, 2003; KOSEL 20073).

Family: Trichoniscidae Sars, 1899

4. Androniscus cf. dentiger Verhoeff, 1908
Material examined Zvolen Basin: Ponicka,
26.1.2006, VP (1J).
Published data: Zvolen Basin: Ponickd (PAPAC
2006, as Haplophthalmus sp.), MOCK & PAPAC
(2007), KovAC et al. (2014).

5. Haplophthalmus mengii (Zaddach, 1844)

Material examined: Eastern Tatra Mts.:
Novy Mt. Cave 2, 14.ix.2011-28.vi.2012, P, AM
(1J). Malé Karpaty Mts.: Plaveckd, 30.iv.2005,
LK, AM (2M, 2F); Slovak Karst: Gombasecks,
1.X.2009, AM (12F, 3J).

Published data: Slovak Karst: Domica (PAPAC
et al. 2014).

6. Hyloniscus mariae Verhoeff, 1908

Material examined: Slovak Paradise: Dobsin-
ska Ice Cave, 23.5.1958, JG (6F); Strazovské vr-
chy Mts.: Janosikova, 26.iv.—19.ix.2012, AM (1M).

Published data: Muran Plateau: Bobacka,
Brestova, Mokra Polana, Studna, Velka Iika
Sinkhole, Velkd Stozka and Klak Chasm, Zlat-
nica (GULICKA 1985); Slovak Paradise: Dob-
Sinskd Ice Cave (PAPAC et al. 2020).

7. Hyloniscus riparius (Koch, 1838)

Material examined: Horehronské podo-
lie Basin: Bystrianska, 18.v.1981, JG (1M);
Juhoslovenska Basin: Slosiarova, 8.vi.2007, VP
(1F); Kozie chrbty Mts.: Vazeck3, 17.v.2001, AM
(1M), 23.vi.2001, AM (1M, 1F), 13.ix.2001, AM
(1M, 7F); Malé Karpaty Mts.: Driny, 13.iX.2005,
AM (2F), Plavecka, 14.ix.2005, AM (2M, 2F, 2J);
Muran Plateau: Kostolik, 8.viii.2006, VP (5F);
Pieniny Mts.: Aksamitka, 15.ix.2011, AM (1F);
Povazsky Inovec Mts.: Beckovska, 15.ix.—22.
vi.2013, AM (1M, 1F), Modrovskd, 25.iv.-16.
ix.2012, AM (25M, 22F, 5J); Revicka vrcho-
vina Highlands: Burda, 30.v.2006, AM (1F);
Slovak Karst: Ardovskd, 13.vi.1997, LK (2F,

2J), 22.v.1999, TJ (1M, 5F), 1.vii.1999, TJ (5M,
1F), Domica, 22.iv.2004, AM (1F), Leontina,
7.Xx.2006, VP (1M), 5.vi.2008, VP (1F), Lis¢ia
diera (Domica), 13.iii.2013, AM (2M, 3F), Mi-
lada, 6.x.2010, AM (1M, 2F), Nova brzotin-
ska, 12.v.1998, AM (1F, 1J), Silickd Ice Cave,
19.v.1999, TJ (5M, 10F, 28J), Stard Domica,
3.x.2001, AM (1F, 1J), Velkd mutdnska, 20.iii.—
21.X.2000, RM (2F); Velka Fatra Mts.: V Certazi,
18.vii.—10.x.2001, RM (1F); Vihorlatské vr-
chy Mts.: Brekovskd, 26.i.2012, AM (2M, 4F);
Zvolen Basin: Fedova, 3.iv.2015, AM (1F),
Medend, 3.iv.2015 (1M), Oravecka vyvieracka,
25.vi.—10.ix.2015, AM, 10.ix.2015, AM (1M, 19F,
6J), Ponicka, 25.6.2015, AM (1F).

Published data: Kozie Chrbty Mts.: VaZecka
(Mock et al. 2002, 2004a); Malé Karpaty Mts.:
Plaveckd (KovAC et al. 2014); Levo&ské vr-
chy Mts.: Pod Jankovcom Cave 2 (VISNOVSKA
& BARLOG 2009); Murar Plateau: Bobacka,
Dlhy vrch, Zlatnica; Slovak Karst: Brzotinska,
Huciaca and Kunova Teplica, Kecovska, Kras-
nohorskd, Marciho, Matilda, Milada, Zbojnicka
v Sokolej skale (GuLICKA 1985), Domica (PAPAC
etal. 2014).

8. Hyloniscus transsilvanicus Verhoeff, 1908
Material examined: Malé Karpaty Mts.:
Rie¢na, 23.v.1958, JG (2F, 1J).
No published data.

9. Trichoniscus carpaticus Tabacaru, 1974

Material examined: Levocdské vrchy Mts.:
Pod Jankovcom Cave 2, 1.iv.2011, AM (1M, 2F);
Slovak Paradise: Du¢a, 11.vi.1971, JG (1F).

Published data: Cierna hora Mts.: Krizovj,
Malad kvaplova, Puklinovd v Pelipalke, Velka
ruzinska (Mock et al. 2009, as Trichoniscus sp.,
see RENDOS et al. 2016); Slovak Paradise: Duca
(PAPAC et al. 2020).

Note: Other individuals of the genus Tricho-
niscus, which were not determined to the spe-
cies level, are reported by GULICKA (1985) from
the entrance parts of the caves of the Muran
Plateau: Bobacka, Brestovd and Zlatnica, and
the Slovak Karst: Brzotinska, Gombasecka,
Matilda, Zbojnicka v Sokolej skale and the sur-
roundings of the karst springs Huciaca vyvie-
racka and Kunova Teplica.
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10. Trichoniscus cf. pygmaeus Sars, 1898
Material examined: Slovak Karst: Domica,
29.iv.1997, LK (1F).
Published data: Slovak Karst: Domica (KOVAC
et al. 2005b, PAPAC et al. 2014).

11. Trichoniscidae gen. sp.

Material examined: Slovak Karst: Leontina,
7.X.2006, VP (1F).

Published data: Slovak Karst: Leontina
(KOSEL et al. 2007; MOCK & PAPAC 2007, KOVAL
et al. 2010, 2014).

Note: blind, depigmented unidentified mem-
ber of the family.

Family: Philosciidae Kinahan, 1857

12. Lepidoniscus minutus (Koch, 1838)

Material examined: Slovak Karst: Certova
diera (Domica-Baradla Cave System), 1.vii.1999
TJ (1M), 22.x.1999, AM (1M, 4F), 3.iv.2002,
AM (1M, 1J), 21.iv.2004, AM (1J), Lis¢ia diera
(Domica-Baradla Cave System), 2.iii.2001, AM
(1F, 5J), 3.iv.2003, AM (3)), 13.ii.2012, AM (2M,
2F, 2J), Zbojnicka (Plesivec Plateau), 2.vii.1976,
JG (1F); Slovak Paradise: Dobsinska Ice Cave,
23.v.1958 (1F, 1J).

Published data: Cierna hora Mts.: Hadia, Ko-
min nad Previsovou, Krizova a Previsovd, Puk-
linovav Pelipalke, Zakrutova (Mock et al. 2009;
RENDOS et al. 2016); Slovak Karst: Bezodnd Ice
Cave, Bobkovd, Brzotinska, Havrania skala
Chasm, Huciaca and Kunova Teplica, Kecovska,
Kostrovd, Krasnohorska, Majkova, Matilda,
Milada, Silicka Ice Cave, Singliarova, Zbojnicka
v Sokolej skale (GULICKA 1985), Majkova (PAPAC
et al. 2006); Slovak Paradise: Dobsinska Ice
Cave (PAPAC et al. 2020).

Family: Platyarthridae Verhoeff, 1949

13. Platyarthrus hoffmannseggii Brandt, 1833
Material examined: Slovak Paradise: Dobsin-
skd Ice Cave, 23.v.1958, JG (9J).
Published data: Slovak Karst: Kecovska
(GuLICKA 1985); Dobsinska Ice Cave (PAPAC et
al. 2020).

Family: Oniscidae, Latreille, 1802

14. Oniscus asellus Linnaeus, 1785

No material examined.

Published data: Muran Plateau: Zlatnica; Slo-
vak Karst: Bobkova, Certova diera (Domica-
Baradla Cave System), Gombasecka, Huciaca
and Kunova Teplica springs surrounding, Ke-
Covska, Kostrova, Krasnohorska, Stara Domica
(GuLICKA 1985), Domica (PAPAC et al. 2014).

Family: Trachelipodidae Strouhal, 1953

15. Porcellium collicola (Verhoeff, 1907)
Material examined: Slovak Karst: Ardovska,
1.vii.1976, JG (3J), 13.vi.1997, LK (7F, 2J),
22.v.1999, TJ (1F), 1.vii.1999, TJ (1M, 1F, 1)),
Certova diera (Domica-Baradla Cave System),
11.v.1999, AM (3F, 1J), 1.vii.1999, AM (1M, 6F,
3J), 22.x.1999, AM (1M, 18F, 2J), 3.iv.2002, AM
(24M, 18F, 11)), 21.iv.2004, AM (2M, 5F, 1J),
Domica, 29.iv.1997, LK (1J), Erfia, 21.ii.2014, AM
(1F), 31.iii.2014, AM (1F), Lis¢ia diera (Domica-
Baradla Cave System), 1.vii.1999, TJ (2M,
5F, 2J), 8.iii.2001, PL (7M, 7F, 6J), 3,iv.2003,
AM (20M, 37F, 10J), 13.iii.2012 (1M), Milada,
8.ix.2012, AM (1F), Na Kecovskych ltkach, 16.iv.
-8.ix.2010, AM (3F), Silicka Ice Cave, 1.vi.1971,
JG (1F), 17.v.1999, TJ (4F), 18.v.2006, AM (1F).
Published data: Slovak Karst: Ardovska,
Bobkovd, Brazda Chasm, Brzotinska, Cervend,
Gombaseckd, Hucliaca and Kunova Teplica,
Kostrovd, Krasnohorskd, Kvaplova, Liscia diera
(Domica-Baradla Cave System), Majkova, Mala
and Velkd Zomboj Chasms, Marciho, Mastalna,
Matilda, Milada, Ortovan, Silickd Ice Cave,
Singliarova, Velkd Bikfa Chasm, Zbojnicka
v Sokolej skale, Zbojnicka (Plesivec Plateau)
(GuLICKA 1985), Domica (PAPAC et al. 2014).

16. Porcellium conspersum (C. Koch, 1841)

No material examined.

Published data: Cierna hora Mts.: Puklinova
v Peclipalke (Mock et al. 2009); Muran Plateau:
Bobacka, Brestova, Zlatnica; Slovak Karst: Bob-
kova, Brzotinska, Kostrova, Marciho (GuLICKA
1985); Domica (KOVAC et al. 2005b; PAPAC et al.
2014), Majkova (PAPAC et al. 2006).
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17. Trachelipus difficilis (Radu, 1950)

Examined material: Muran Plateau: Ladzian-
skeho (1F); Slovak Paradise: Dobsinskd Ice
Cave, 5.vii.1947, JG (1M), July 1948, JG (2M, 2F),
Na Kosiarnom briezku, 26.i.2008, VK (1F), Psie
diery, 10.ix.2019, AM (1F); Strazovské vrchy
Mts.: Janosikova, 19.ix.2012, AM (1F); Zvolen
Basin: Medenj, 3.iv.2015 (1J).

Published data: Cierna hora Mts.: Nova galé-
ria, Klenbova (Mock et al. 2005 - as T. cf. pseu-
doratzeburgi; Mock et al. 2009); Nizke Tatry
Mts.: Maluzinskad (PAPAC et al. 2015); Slovak
Karst: Bobkov3a, Kostrovd, Majkova, Marciho,
Zbojnicka v Sokolej skale (GuLICKA 1985 —as T.
pseudoratzeburgi), Slovak Paradise: Dobsinska
Ice Cave, Psie diery (PAPAC et al. 2020). Quite
a rare but characteristic representative of
parietal fauna dwelling the cave entrances
in Slovakia (Mock & PAPAC 2007; KOVAC et al.
2014).

18. Trachelipus nodulosus (Koch, 1838)

Material examined: Hornad River Basin: Na
Dreveniku Ice Cave, 11.v.2012, AM (1M, 2J).

Published data: Slovak Karst: Ardovskd, Be-
zodna Ice Cave, Bobkovd, Brazda Chasm, Brzo-
tinska, Certova diera (Domica-Baradla Cave
System), Cervenda, Gombaseckd, Havrania skala
Chasm, Huciaca and Kunova Teplica, Kecovska,
Kostrovd, Krdsnohorska, Kvaplova, LiS¢ia diera
(Domica-Baradla Cave System), Mald and Velka
Zomboj Chasms, Marciho, Mastalna, Matilda,
Milada, Ortovén, Singliarova, Velkd Bikfa
Chasm, Zbojnicka v Sokolej skale, Zbojnicka
(Plesivec Plateau) (GULICKA 1985), Domica (PA-
PAC et al. 2014).

19. Trachelipus rathkii (Brandt, 1833)

Material examined: Slovak Karst: Milada,
8.x.2010, AM (1F), Silicka Ice Cave, 1.vi.1971,
JG (1M, 1F), Na Kecovskych ldkach, 16.iv.—9.
ix.2010, AM (4F).

Published data: Muran Plateau: Bobacka,
Brestova, Dlhy vrch, Mokrd Polana, Studria,
Sindliarka, Velka Itka Sinkhole, Velka Stozka
and Krak Chasm, Zlatnica; Slovak Karst: Ardov-
skd, Bezodnad Ice Cave, Bobkova, Brazda
Chasm, Brzotinska, Certova diera (Domica-Ba-
radla Cave System), Cervend, Gombasecka,

Havrania skala Chasm, Huciaca and Kunova
Teplica, Kecovskd, Kostrova, Krdsnohorska,
Kvaplovd, Lis¢ia diera (Domica-Baradla Cave
System), Majkova, Mald and Velkd Zomboj
Chasms, Marciho, Mastalna, Matilda, Milada,
Ortovan, Silicka Ice Cave, Snezna diera, Stara
Domica, Singliarova, Velkd Bikfa Chasm, Zboj-
nicka v Sokolej skale, Zbojnicka (Plesivec Pla-
teau) (GULICKA 1985), Snezna diera (PAPAC et
al. 2007), Domica (PAPAC et al. 2014).

20. Trachelipus ratzeburgii (Brandt, 1833)

Material examined: Slovak Karst: Silicka Ice
Cave, 24.ix.1949, JG (1M, 3F), 23.x.—19.xii.2013,
AM (1F); Strazovské vrchy Mts.: Janosikova,
19.ix.2012, AM (1M).

Published data: Cierna Hora Mts.: Klenbovs,
Novd Galéria (Mock et al. 2005), Komin nad
Previsovou (MocK et al. 2009); Murari Plateau:
Bobacka, Brestova, Dlhy vrch, Mokra Polana,
Studnia, Sindliarka, Velkd Iika Sinkhole, Velka
Stozka and Krak Chasm, Zlatnica (GULICKA
1985); Slovak Karst: Ardovskd, Bezodnd Ice
Cave, Brazda Chasm, Brzotinska, Gombasecka,
Havrania skala Chasm, Huciaca and Kunova
Teplica, Kecovska, Krdsnohorska, Kvaplovd,
LiS¢ia diera (Domica-Baradla Cave System),
Majkova, Malé and Velka Zomboj Chasms, Mar-
ciho, Mastalna, Matilda, Milada, Snezna diera,
Stara Domica, Singliarova, Velka Bikfa Chasm,
Zbojnicka v Sokolej skale, Zbojnicka (Plesivec
Plateau) (GULICKA 1985), Snezna diera (PAPAC
et al. 2007), Domica (PAPAC et al. 2014).

Family: Cylisticidae Verhoeff, 1949

21. Cylisticus convexus (De Geer, 1778)

Material examined: Hornad River Basin:
Na Dreveniku Ice Cave, 11.v.-27.ix.2012, AM
(4J); Kosice Basin: Jasovskd, 3.iii.1999, AM
(1M, 1F), 3.iii.1999 - 24.xi.2000, AM (1M, 1F,
1J), 11.ix.2015, AM (1F), 2.7.-11.9.2015, LK, AM
(5M, 5F, 1J), Okno (Jasovskd) 25.xi.2000, AM
(1M, 1F) (1M, 1F); Malé Karpaty Mts.: Plavecka,
30.iv.2005, AM (5F, 1J), 14.ix.2005, AM (1M);
Muran Plateau: Pekarova, 15.x.2007, VP (1M);
Pieniny Mts., Aksamitka, 15.ix.2011, AM (1M),
15.ix.2011-9.v.2012, AM (1M, 2J); Revicka vr-
chovina Highlands: Chvalovskd, 18.iv.2006,
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VP (1M); Slovak Karst: Domica, 8.vii.1998-
11.v.1999, AM (3M, 1F, 1)), 24.i.2002, AM (1F),
2.X.2002, AM (1M), 24.iv.2003, AM (1M),
7.X.2007, AM (1M, 2J), Gombasecka, 18.v.2005,
PL (1F), Leontina 21.ix.1949, JG (1F), 7.x.2006,
VP (1F), Stara Domica, 3.10.2001, AM (1M, 2F),
3.X.2001-24.i.2002, AM (4M, 1F, 1J), 9.X.2003,
AM (1M, 1F, 1J); Velka Fatra Mts.: Harmanecks,
24.x.2010, AM (1F); Vihorlatské vrchy Mts.:
Brekovska, 12.vi.—20.ix.2001, AM (3F).

Published data: Cierna hora Mts.: Humenec-
ka, Kysackd, Puklinova v Pelipalke (MOck et
al. 2009; RENDOS et al. 2016); Kosice Basin:
Jasovska (2M, 1F) (LUKAN et al. 2004), Mol-
davska (PAPAC et al. 2019); Kozie chrbty Mts.:
VaZzeckda (Mock et al. 2004a); Malé Karpaty
Mts.: Plaveckd (KOVvAC et al. 20053, 2014);
Muran Plateau: Bobacka, Brestova, Dlhy vrch,
Mokra Polana, Studna, Velkd lika Sinkhole,
Zlatnica (GULICKA 1985); Slovak Karst: Bezodnd
Ice Cave, Bobkova, Brzotinska, Gombasecka,
Havrania skala Chasm, Huciaca and Kunova
Teplica, Kecovskd, Kostrova, Krdsnohorskd,
Kvaplova, Majkova, Marciho, Matilda, Milada,
Silicka Ice Cave, Singliarova, Zbojnicka v Sokolej
skale (GuLICKA 1985), Leontina (KOSEL et al.
2007), Domica (PAPAC et al. 2014). The species
is characterized as frequent coloniser of eutro-
phized cave environment in Slovakia (MOCK &
PAPAC 2007; KOVAC et al. 2014).

Family: Agnaridae Schmidt 2003

22. Orthometopon planum (Budde-Lund, 1855)

Material examined: Cerové vrchovina High-
lands: Nad skalnym oknom, 10.xi.2006, VP (2J),
Nyaryho 26.x.2006, VP (2F), 10.xi.2006, VP (1F);
Malé Karpaty Mts.: Plaveckd, 14.ix.2005, AM
(1M, 1F); Povazsky Inovec Mts.: Modrovska,
16.ix.2012, AM (1F); Revticka vrchovina High-
lands: Praslen, 13.xii.2006, VP (1M), Velka dri-
encanska, 18.1.2008, VP (1F); Slovak Karst:
Ardovska, 1.vii.1999, TJ (1F), 22.v.1999, TJ (1F),
3.X.2002, AM (1F), 21.iv.2004, AM (1M), Certova
diera (Domica-Baradla Cave System), 1.vii.1999,
TJ (1)), 21.iv.2004, AM (1M, 1F, 2J), Diviadia
Chasm, 21.x.2004, AM (2F), Domica, 22.x.1999,
AM (1F), 9.x.2008, AM (1M), HruSovska,
3.v.2010, AM (3M), Leontina, 7.x.2006, VP (1F),

Lis¢ia diera (Domica-Baradla Cave System),
8.iii.2001, AM (1F, 5J), 3.iv.2003, AM (2M, 3F,
16J).

Published data: Cerova vrchovina High-
lands: Nad Skalnym oknom, Nydryho, Laby-
rintova, Stlpova, Suricky Ukryt (PAPAC et al.
2009); Malé Karpaty Mts.: Jaskyria nad Ka-
meriolomom (Papéc 2018); Slovak Karst: Bob-
kova, Brzotinska, Gombasecka, Kecovska, Ke-
Covské skrapy, Kostrovd, Kvaplovd, Marciho,
Mastalna, Milada, Zbojnicka v Sokolej skale,
Zbojnicka (Plesivec Plateau) (GULICKA 1985),
Domica (PAPAC et al. 2014). Marked as frequent
on the walls of cave entrances in Slovakia
(MocK & PAPAC 2007).

23. Protracheoniscus politus (Koch, 1841)

Material examined: Horehronské podolie
Basin: Bystrianska, 23.x.2002, AM (1F); Kozie
chrbty Mts.: VaZzeckd, 24.x.2002, AM (1F),
Zédpolna, 22.vi.2015, AM (1F); Muran Plateau:
Studnia, 19.ix.1971, JG (2F), 24.viii.1973, JG (1F),
20.vi.1974, JG (1M), 28.ix.1974, JG (1M, 5F),
19.xi.1975, JG (1F), Singliarka, 20.6.1974, JG
(1M, 4F); Slovak Karst: Na Kecovskych ldkach,
1958, JG (2M, 2F), Stard brzotinska, 1.x.2009-
12.iv.2010, LK (1M); Slovak Paradise: Dobsinska
Ice Cave, 23.v.1958, JG (1F, 4J); Velkd Fatra
Mts.: Harmanecka 4.v.-12.x.2002, LK (1F); Vo-
lovské vrchy Mts.: Koldénia 2, 2.ii.2011, AM
(1J); Zvolen Basin: Fedova, 3.iv.2015, AM (2F,
1)), Oravecka vyvieracka, 26.5.-10.9.2015, AM
(1M, 1F), 9.iv.2015, VP (4M, 4F, 8J), Ponicka,
8.xi.2007, AM (1M, 5F).

Published data: Cierna hora Mts.: Antonova,
Boksov rock, Hadia, Komin nad Previsovou,
Kysackd, Mald kvaplovd, Puklinova v Pecipalke,
Zakrutova (Mock et al. 2009; RENDOS et al.
2016); Horehronské podolie Basin: Bystrianska
(Mock et al. 2003); Kozie chrbty Mts.: Vazecka
(Mock et al. 2004a), Zapolna (VISNOVSKA et
al. 2017); Muran Plateau: Bobacka, Brestova,
Dlhy vrch, Studria, Sindliarka, Zlatnica (GULICKA
1985); Nizke Tatry Mts.: Maluzinska (PAPAC et
al. 2015); Slovak Karst: Gombaseckd, Kvaplova,
Majkova, Matilda, Milada, Ortovan, Silickd Ice
Cave, Zbojnicka v Sokolej skale (GuLICKA 1985);
Majkova (PAPAC et al. 2006); Slovak Paradise:
Dobsinska Ice Cave (KOVAC et al. 2006; PAPAC
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et al. 2020); Velka Fatra Mts.: Harmaneckd
(KovAc et al. 2003).

Family: Porcellionidae Brandt, 1831

24. Porcellio scaber Latreille, 1804

No material examined.

Published data: Muran Plateau: Brestova
in Hrdzavd Valley, Dlhy vrch, Mokrd polana,
Studnia, Zlatnica; Slovak Karst: Ardovska,
Bezodna Ice Cave, Brzotinska, Cervend, Gom-
baseckd, Kecovska, Krasnohorska, Lisc¢ia die-
ra, Majkova, Mastalnda, Ortovan, Zbojnicka
v Sokolej skale (GULICKA 1985).

25. Porcellio spinicornis Say, 1818

Material examined: KoSice Basin: Jasovska,
23.ix.1949, JG (1J); Slovak Karst: Silicka Ice
Cave, 24.ix.1949, JG (1J).

Published data: Malé Karpaty Mts.: Zbojnicka
(KRISTIN  1977); Muran Plateau: Bobacka,
Brestovd; Slovak Karst: Ardovska, Bobkova,
Brzotinska, Cervena, Gombaseckd, Huciaca
and Kunova Teplica, KeCovskd, Kecovské Skra-
py, Kostrovd, Krasnohorskd, Kvaplovd, Liscia
diera (Domica-Baradla Cave System), Majkova,
Mastalna, Ortovan, Stard Domica, Zbojnicka
v Sokolej skale (GuLICKA 1985), Domica (PAPAC
etal. 2014).

Family: Armadillidiidae Brandt, 1833

26. Armadillidium opacum (Koch, 1841)
Material examined: Slovak Karst: Na Kecov-
skych ldkach, 16.iv.-9.ix.2010, AM (12F, 2)J),
Silickd Ice Cave, 22.xiii.1973, JG (2J).
No published data.

27. Armadillidium versicolor Stein, 1859
Material examined: Hornad River Basin:
Na Dreveniku Ice Cave, 16.iv.-9.ix.2010, AM
(1M), 27.ix.2012, AM (2F), 11.v.-27.ix.2012, LK,
AM (4M, 1F, 2J), Pleky, 27.ix.2012, AM (2F);
Kosice Basin: Jasovskd, 23.ix.1949, JG (1F);
Slovak Karst: Ardovskd, 10.ix.1970, JG (1M,
2J), Domica, 5.x.2004, AM (3M, 6F), Silicka
Ice Cave, 24.iX.1949, AM (1M, 2F), 1.vi.1971, JG
(3M, 1)), 22.viii.1973, JG (1M), Sneznd diera,
21.Xi.2005, AM (1M).

Published data: Cierna hora Mts.: Prednd
velkd (Mock et al. 2004b), Marnica, Predna
velkd (Mock et al. 2005), Hadia, Medvedia,
Prednd velka, Puklinovd v Pecipalke, Zakrutova
(Mock et al. 2009); Murari Plateau: Bobacka,
Brestova, Dlhy vrch, Mokra Pol'ana, Velka Idka
Sinkhole, Zlatnica; Slovak Karst: Brzotinska,
Gombasecka, Havrania skala Chasm, Huciaca
and Kunova Teplica, Kecovskd, Krasnohorska,
Kvapl'ova, Marciho, Matilda, Milada, Zbojnicka
v Sokolej skale (GULICKA 1985), Domica (PAPAC
et al. 2014), Domica (DOLEJS & TUF 2018);
Slovak Paradise: several caves without giving
their names (KOSEL 1984).

28. Armadillidium vulgare (Latreille, 1804)

Material examined: Slovak Karst: Certova die-
ra (Domica-Baradla Cave System), 22.ix.1949,
JG (2m).

Published data: Muran Plateau: Bobacka,
Brestova, Dlhy vrch, Mokrd Polana, Zlatnica;
Slovak Karst: Ardovskd, Bezodna Ice Cave,
Bobkovd, Brazda Chasm, Brzotinska, Certova
diera (Domica-Baradla Cave System), Cervend,
Hucdiaca and Kunova Teplica, Kecovska, Kecov-
ské Skrapy, Kostrovd, Krdsnohorska, Kvaplova,
Lis¢ia diera (Domica-Baradla Cave System),
Majkova, Marciho, Mastalna, Ortovan, Stard
Domica, Singliarova, Zbojnicka v Sokolej skale,
Zbojnicka (PleSivec Plateau) (GULICKA 1985),
Domica (PAPAC et al. 2014; DOLEJS & TUF 2018).

Systematic survey of all data consists of 28
taxa in total. We examined 5658 individuals
of terrestrial isopods from 25 taxa at the spe-
cies level in 10 families from 434 data entries
(Table 2). One specimen was identified to the
family level only. Three species, Oniscus asel-
lus, Porcellio scaber and Porcellium conspersum
were not in the examined material, only pre-
viously published data were reviewed. Most
of the determined individuals belong to the
species Mesoniscus graniger (4822 inds.), fol-
lowed by Porcellium collicola (222 inds.) and
Hyloniscus riparius (197 inds.). M. graniger
reached maximal values for dominance (85.2%)
and constancy (69.6%) of all species. Most
individuals of isopods (3289) were obtained
in the Ardovskda Cave in the Slovak Karst oro-



ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

graphic unit. The sample with most individuals
was from the same cave: 488 individuals of M.
graniger were found in a trap in the Ardovska
Cave in 1976. Out of the 25 species determined,
4 taxa can be described as cavernicolous or

strongly preferring cave environment: M. gran-
iger, A. cf. dentiger, Trichoniscus cf. pygmaeus
and another undetermined blind specimen of
the family Trichoniscidae.
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Figure 2: Distribution of three isopod groups along
the outside-inside gradient. ENTR - cave entrance
dwellers, TGPH - troglophiles, TROG - troglobiont
- M. graniger as the only abundant cavernicolous
species. A, B, G, D - cave zones, explained in the
chapter Material and Methods.

Obrazok 2: Distribuicia troch ekologickych skupin
rovnakono6zok na gradiente povrch-vnitro
jaskyne. ENTR — druhy obyvajtice vchodovti ¢ast,
TGPH - troglofilné druhy, TROG - troglobiont — M.
graniger, jediny hojny jaskynny druh. A, B, C, D -
zdny v jaskyni, definované v kapitole Material and
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Figure 3: Spatial distribution of selected terrestrial isopod groups based on the depth gradient in the cave.
Obrdzok 3: Priestorova distribticia vybranych skupin rovnakonézok v hibkovom gradiente jaskyri.
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Table 2: Summary of species counts, ecological attributes values, and distribution along cave zones. M — males, F - females, juv.

- juveniles, n - number of individuals,

N_.... ~ Number of caves in which the species was recorded, Dom (%) — dominance, Con (%)
- constancy. A, B, G, D - cave zones (see Material and Methods and Figure 1).
Tabulka 2: Prehlad ziskanych jedincov, ekologické charakteristiky a distribticia rovnakonézok pozdlz zonacie jaskyri.

M - samce, F - samice, juv - nedospelé jedince (juvenily), n — pocet jedincov, n_ . - pocet jaskyn, v ktorych bol druh najdeny,

Dom (%) - dominancia, Con (%) - kon3tancia, A, B, C, D - jaskynné zény (pozri kapitolu Material and Methods a Obrazok 1).

Species M F juv. n N ey [POM () Con (Z)[ A B C D
Androniscus cf. dentiger 1 1 1 0,02 0,89 1
Armadillidium opacum 12 4 16 2 0,28 1,79 1 8 7
Armadillidium versicolor 15 14 5 34 7 0,60 6,25 9 18 6
Armadillidium vulgare 2 2 1 0,04 0,89 2

Cylisticus convexus 24 26 14 64 12 1,13 | 10,71 1 15 19 28
Haplophthalmus mengii 2 14 4 20 3 0,35 2,68 15 3 2
Hyloniscus mariae 1 6 7 2 0,12 1,79 5 2

Hyloniscus riparius 53 99 45 197 25 3,48 | 22,32 134 36 10 16
Hyloniscus transsilvanicus o] 2 1 3 1 0,05 0,89 3

Lepidoniscus minutus 5 7 16 28 4 0,49 3,57 10 17

Ligidium germanicum 3 8 1 2 0,19 1,79 10 1

Ligidium hypnorum 13 52 12 77 5 1,36 4,46 75 1 1
Mesoniscus graniger 1117 2134 1571 4822 78 85,22 | 69,64 18 17 265 4391
Orthometopon planum 10 17 26 53 13 0,94 11,61 17 32 8 1
Platyarthrus hoffmannseggii 9 9 1 0,16 0,89 9

Porcellio spinicornis 2 2 2 0,04 1,79 2

Porcellium collicola 59 120 43 222 8 3,92 7,14 86 155 6 1
Protracheoniscus politus 12 32 14 58 13 1,03 11,61 36 18 3 1
Trachelipus nodulosus 1 2 3 1 0,05 0,89 2 1
Trachelipus difficilis 3 6 1 10 6 0,18 5,36 3 6

Trachelipus rathkii 1 6 7 3 0,12 2,68 2 4 1
Trachelipus ratzeburgii 2 4 6 2 0,1 1,79 5 1

Trichoniscus carpaticus 1 3 4 2 0,07 1,79 4

Trichoniscus cf. pygmaeus 1 1 1 0,02 | 0,89 1
Trichoniscidae gen. sp. 1 1 1 0,02 0,89 1
TOTAL 1323 2565 1770 5658 112 100 100 442 337 331 4443
Shannon’s diversity index - - - - - - - 2,14 1,9 0,9 0,08

®
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Colonization of caves along the main
environmental gradient

An evaluation of the spatial distribution along
the depth gradient in caves (Table 2) groups
data for 4443 terrestrial isopods, since in some
samples it was not possible to obtain infor-
mation about their position on gradient. The
gradient begins with the zone A, represent-
ing close surroundings of cave entrances and
the zone with the most intense surface-sub-
terranean communication. This zone shows
the highest diversity, with 19 sampled species,
the second highest abundance of individuals,
and the highest value of diversity index (2.14).
Some species do not visit deeper parts of the
cave than zone A, as we can see in L. hypno-
rum or L. germanicum. Two species, O. planum
and T. difficilis, inhabit cave entrances, but they
prefer deeper entrance zones with shaded
stone walls (Figure 2); this is represented by
zone B in our gradient model, and we refer
to them as chasmatophilous, or as elements
of the parietal fauna. The deeper cave parts B
and C shows the decrease of species diversity
(with values 1.9 and 0.9, respectively) and we
can spot patterns in the terrestrial isopods ex-
ploring these zones for better conditions. This
can be visible in P. collicola. The most abundant
zone was the deepest zone D due to dense
populations of M. graniger. On the other hand,
we can see that this zone is also the least di-
verse in terms of number of species and diver-
sity index value (0.08). Most species sampled
in this zone were only in the form of singletons.
If more individuals were sampled in this part of
the cave, they were usually individuals of one
species only. The ability of some species, not
considered to favour cave habitats, to actively
visit the deeper parts of caves (H. riparius, C.
convexus) can be confirmed, as these species
are the only ones occurring in this zone in high-
er numbers, aside from M. graniger (Figure 2).
The highest affinity to aphotic cave zones was
observed in M. graniger, with 86% of the speci-
mens collected in the deepest aphotic zones of
caves (Figure 2, Figure 3).

Sex ratio results show that in most of the
sampled species, females of terrestrial iso-

pods represent the largest portion of the as-
semblages. In total, 68.7% of sampled speci-
mens were recognized as adults and females
represent 45.3% of all sampled isopods (males,
females and juveniles). Nevertheless, in the
vast majority of species, except A. versicolor,
C. convexus and O. planum, most of the indi-
viduals were females. A similar pattern was
observed in every cave zone. The highest per-
centage of males and females was recorded in
zone C. Juveniles were found in all cave zones,
although in zone D there were only juveniles
of M. graniger. Assessment of methodologi-
cal approaches showed the pitfall trapping
as the most useful method for collection of
high numbers of individuals, while individual
sampling covers the highest number of spe-
cies. The most suitable method for collecting
adults is pitfall trapping, whereas for juveniles
it is the extraction method (Table 3). To sample
fauna from cave zones A and B, sifting or in-
dividual sampling appears to be the most use-
ful in terms of individuals count. To obtain the
highest numbers of individuals from deeper
cave zones, C and D, pitfall trapping should be
used (Table 3). Males, females and juveniles of
H. riparius were collected by all used methods.
Other species collected by all methods were P.
collicola and L. hypnorum, but not every sex of
these species was recorded by every method.
The optimal methods for collecting caverni-
colous terrestrial isopods are individual sam-
pling or pitfall trapping (Table 3).

Most of the species were collected in a small
number of caves, but despite that, our exam-
ined material covers a solid part of the geo-
graphical areas of Slovakia (Table 1, Figure 4).
The geographical distribution of the surveyed
caves is uneven. South-eastern Slovakia’s rich-
ness in cave fauna is caused by many karst lo-
calities and by historical development of this
land, allowing fauna migration from various
sources. It appears that species which were
recorded in higher counts and in deeper cave
parts can be considered as the most common
in caves (C. convexus, H. riparius, O. planum),
but only M. graniger is cavernicolous. The oc-
currence of this species was confirmed in
samples from 78 caves; hence, we consider



ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

Table 3: Representation of sexes and immature individuals depending on the collection method used. M — males, F - females,
J - juveniles, 3 - total number of individuals. EX — heat extraction of substrate, IS - individual sampling, PT - pitfall traps, SF -

sifting of leaf litter.

Tabulka 3: Zasttpenie pohlavi a nedospelych jedincov v zévislosti od metddy zberu. M — samce, F - samice, J - nedospelé
jedince (juvenily), EX — tepelnd extrakcia materidlu zo substratu, IS - individulany zber, PT — zemné pasce, SF - presev

listového opadu.

Species [ Sampling EX IS PT SF >
Flo|SIM|FlJ|S|IM|F|lJ|S|M|F|J]|S

Androniscus cf. dentiger 1 1 1
Armadillidium opacum 12 2 | 14 14
Armadillidium versicolor 2 2 10 | 1 1 22 5 3 2 10 34
Armadillidium vulgare 2 2 2
Cylisticus convexus 1 1 13 |13 | 4 |30 10|12 7 |29 60
Haplophthalmus mengii 2 |14 | 3 19 1 1 20
Hyloniscus mariae 6 6 1 1 7
Hyloniscus riparius 14 | 31 | 50 8 27 2 37 | 25 | 33 1 59 | 1 12 1 24 | 170
H. transsilvanicus 2 1 3 3
Lepidoniscus minutus 4 1 5 5 3 15 | 23 | 28
Ligidium germanicum 3 7 10 1 1 1
Ligidium hypnorum 1 6 7 9 |39 | 6 | 54 1 1 1 1 63
Mesoniscus graniger 49 | 154 | 40 | 243|565 |1081| 96 |1742 1 1 11986
Orthometopon planum 71712116 3| 6 |24 (3349
Pl hoffmannseggii 919 9
Porcellio spinicornis 2 2 2
Porcellium collicola 4 7 1 1 3 4 3 3 | 59 [ 110 | 35 | 204|222
Protracheoniscus politus 6 9 12 (27| 3 9 12 1 7 1 9 | 48
Trachelipus nodulosus 1 1 1
Trachelipus difficilis 2 5 7 1 1 1 1 9
Trachelipus rathkii 1 2 3 3 3 6
Trachelipus ratzeburgii 1 3 4 1 1 2 6
Trichoniscus carpaticus 1 1 1 2 3 4
T. cf. pygmaeus 1 1 1
Trichoniscidae gen. sp. 1 1 1
TOTAL 19 | 47 | 71 | 114 [ 308 | 84 [ 506 | 611 |1164 | 109 |1884| 80 | 139 | 77 |296 |2757

it to be the most distributed terrestrial iso-
pod living in caves in Slovakia with the north-
western distributional limit of this species in

Western Carpathians (Figure 5). The other
three cavernicolous species, Androniscus.cf.
dentiger, Trichoniscus cf. pygmaeus and an un-

o
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Figure 4: Map of karst areas of Slovakia (after Hochmuth 2008, modified) with location of caves (black dots) where the

examined material was collected.

Obrézok 4: Mapa krasovych tizemi Slovenska (podla Hochmutha 2008, upravené) s polohou jaskyri (¢ierne body), z ktorych

pochddzal skiimany materidl rovnakonézok.

determined blind species of the Trichoniscidae
family were sampled in each case in only one
cave (Figure 6) and in one specimen (subadult
or adult female). It does not allow a more ac-
curate species determination or a deeper
analysis of their geographical distribution or

the preference for cave microhabitats and
estimation of their abundance. It has not yet
been possible to collect more individuals, al-
though two of the localities have been visited
repeatedly (Domica, Ponickd caves); the third
site (Leontina Cave) is inaccessible because its

Figure 5: Distribution of Mesoniscus graniger in caves of Slovakia. Dots are depicting published and new data (78 caves).
Obrézok 5: Rozsirenie Mesoniscus graniger v jaskyniach na Slovensku. Body oznacuju publikované aj nové tidaje (spolu 78

jasky#).
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Figure 6: Locations of caves where other species with a close relationship to the cave environment were sampled: Circle -
Trichoniscidae gen. sp. (blind), square - Androniscus cf. dentiger, triangle - Trichoniscus cf. pygmaeus.

Obrézok 6: Poloha jaskyri, kde boli zaznamenané rovnakondzky s tesnym vztahom k podzemnému prostrediu: Krizok -
Trichoniscidae gen. sp. (slepy), $tvorec — Androniscus cf. dentiger, trojuholnik — Trichoniscus cf. pygmaeus.

entrance is in an active quarry and, in addition,
it is closed by a pile of stone rubble.

DISCUSSION

Until today, there was only partial knowledge
about cave colonisation by terrestrial isopods
in the north-western part of Carpathians; they
have focused mainly on the distribution of
the blind depigmented species, M. graniger
(MLEJNEK & DUCHAC 2001, 2003; KOSEL 2009,
2012), other papers carried faunal inventory
of several caves. Preliminary attempts to syn-
thesize existing knowledge about the whole
fauna of terrestrial isopods in Slovak caves
can be found in 2 published sources (MOCK &
PAPAC 2007; KOVAC et al. 2014). Such data were
insufficient for comprehensive insight into
this topic. Detailed long-term field research
focused on terrestrial invertebrates from the
shallow underground of forested screes and
from caves of the Western Carpathians offers
us an integrated picture of how terrestrial
isopods have recently been colonizing the un-
derground and an opportunity to analyse and
compare different environment types. A com-
parison of forested scree slope fauna (RENDOS

et al. 2016; RUDY et al. 2018) revealed similari-
ties in species composition, when 10 out of 11
species occurring in scree slope underground
were also recorded in caves. C. convexus was
not recorded by Rupy et al. (2018), but nu-
merous occurrences of this species in stony
screes were confirmed by TUF et al. (2008) in
the Czech Republic, where it was the dominant
terrestrial isopod species. Another similarity is
the dominance of M. graniger in both habitats.
These two habitats are considered closely con-
nected, because scree is often found above
the caves (RENDOS et al. 2016). Active migra-
tion of terrestrial isopods between these two
habitats has not yet been confirmed.

Cave diversity of terrestrial isopods in the
Carpathians is generally low. Decrease of spe-
cies diversity of cavernicolous isopods can be
observed from the south-east towards the
north and west, which is the distributional
limit of some species and we can say that the
western part of the Carpathians is absent of
cavernicolous species. Caves in the Western
Carpathians are not rich in isopod troglobi-
onts compared to the southern parts of the
Carpathian massif in Romania (Mock et al.
2007; CHRISTIAN & SPOTL 2010; TABACARU &
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GIURGINCA 2013; KOCOT-ZALEWSKA & DOMAGAEA
2020). The caves in our survey have been
surveyed for fauna repeatedly. We can state
that the Slovak cave environment, especially
deeper zones, is rarely colonized by soil-dwell-
ing species. The phenomenon of low terres-
trial isopod diversity in caves can be observed
worldwide (CULVER & SKET 2000; ZAGORODNIK
& VARGOVICH 2004; BERON et al. 2004; TUF et al.
2008; BEDEK et al. 2011; TABACARU & GIURGINCA
2013; REBOLEIRA et al. 2015; TAITI & MONTESANTO
2018).

One of the terrestrial isopod families favour-
ing moist habitats is the family Trichoniscidae.
Out of the 16 known terrestrial isopod
families, Trichoniscidae gathers the largest
number of subterranean species (TAITI 2004).
Predisposition to life in the cave environment
is observable in species of this family, reach-
ing small body sizes leading to higher wa-
ter evaporation, they also favour constantly
moist, shaded habitats, and together with the
family Mesoniscidae, Trichoniscidae are predis-
posed for cave colonisation by weak regula-
tion of water balance and non-ideal breathing
on soil surface (FRANKENBERGER 1959). Most
of the species in our samples belongs to the
Trichoniscidae family.

Species in the families Trachelipodidae,
Agnaridae and Philosciidae represent epigean
terrestrial isopods well adapted to life in forest
topsoil with fallen leaves and other organic ma-
terial to process (HORNUNG 2011; VILISICS et al.
2011; ALEXIOU & SFENTHOURAKIS 2013; TAJOVSKY
et al. 2018). Most species of these families can
be described as trogloxenes, or troglophiles at
the utmost.

Species of family Ligiidae, living optionally
amphibious life in the proximity of streams
(FRANKENBERGER 1959), can move to caves
searching for moisture in drier periods or en-
vironments. Only T. difficilis, a rare Carpathian
endemite (ViLisics et al. 2011), is known for
its affinity to cave entrances and shaded cave
walls. O. planum and P. politus appear to favour
cave entrances, because despite being found
in many caves, they were rarely found deeper
than zone B.

P. hoffmannseggii from the family Platyarthri-
dae occurred in one cave and only juveniles
were recorded. The highest probability of col-
lecting this myrmecophilous species is at cave
entrances, which are not directly affected by
rain and in ideal conditions can be warmer
than the proximal environment, so ants can
be found there. In general, P. hoffmannseggii
is not expected to be found in caves. We can
describe this species as a myrmecophilous
trogloxene, despite anophtalmia and the ab-
sence of pigment.

Member of Cylisticidae family, C. convexus,
represents one of the most euryvalent species
in our list. This cosmopolitan species is well
known from a variety of environments. It can
be found in synanthropic habitats (KORsOs et
al. 2002), sinkholes (GIURGINCA & CURCIC 2003),
shallow subterranean habitats possibly inter-
connected with caves (TUF et al. 2008) and
caves (TABACARU & GIURGINCA 2013). Our data
supports the classification of this species as
a subtroglophile, and it reached the second
highest count of individuals in the deepest
cave zone D.

Thefamilies Armadillidiidae and Porcellionidae
favour the stony calcareous environments of
cave entrances and often dwell under rocks
(ViLisics & HORNUNG 2009; IANC & FERENTI
2014). They are broadly distributed, but our
findings of this species were not numerous. A.
versicolor represents an epigeic species often
found aggregated (FRANKENBERGER 1959) near
or directly in cave entrances (GULICKA 1985).

The best-studied cavernicolous terrestrial
isopod of Slovakia is M. graniger of the family
Mesoniscidae. The Western Carpathians are
the north and north-western distributional
limits of the species, and our results detail
previous data on the distribution of this spe-
cies (MLEJNEK & DUCHAC 2001, 2003; PIKSA &
FARKAS 2007; KOSEL 2009, 2012). The west-
ernmost finding of M. graniger in the Western
Carpathians is in two volcanic massifs, the
Stiavnické vrchy Mts. and the Kremnické vrchy
Mts. Being among the main troglobiotic spe-
cies, not only in Slovakia, it gets a lot of sci-
entific attention. The ecology, morphology,
anatomy, distribution, and life cycle of this spe-
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cies has been studied very thoroughly (GRUNER
& TABACARU 1963; GERE 1970; GULICKA 1985;
SUSTR et al. 2005, 2009; KOSEL 2012; GIURGINCA
et al. 2015; SMRZ et al. 2015; GIURGINCA et al.
2016; DERBAK et al. 2018; RENDOS et al. 2019).
After many different classifications and multi-
ple occasions of endogean occurrence of this
species (MLEJNEK & DUCHAC 2003), we consider
it as a troglophilous terrestrial isopod with the
best adaptations to the subterranean environ-
ment in Slovakia. This species forms numerous
populations at localities with higher air tem-
peratures and in caves rich in organic mate-
rial. Numerous populations of M. graniger in
deeper cave zones were often concentrated
around a source of organic material on which
they can feed, such as a guano heap or a place
where surface water with nutrients flows into
the cave. M. graniger represents the most
abundant, dominant, and constant species in
our results.

The finding of a blind, non-pigmented mem-
ber of the family Trichoniscidae indicates the
presence of another exclusively subterra-
nean species whose taxonomy is still unclear.
Finding of one female does not allow us to de-
cide whether the species is not yet described,
although it is very likely, due to the remote
occurrence of other blind species (TAITI 2004;
TABACARU & GIURGINCA 2013). For collect-
ing more specimens to realise an integrative
taxonomy and description of its distribution
and ecology, further field research is needed.
Other field study is impossible for the time be-
ing, because the Leontina Cave, where this in-
dividual was found, is in a private quarry and its
entrance is covered with rock rubble. This un-
determined blind trichoniscid possesses mor-
phological adaptations to the subterranean
environment, and the findings of this species
only in the Slovak Karst orographic unit may
point to the endemism of this species.

A. dentiger and T. pygmaeus could be closely
connected to the subterranean environment,
as it is described in some regions of Central
Europe (ORSAVOVA & TUF 2018). Taxonomy of
the specimens found in Slovak caves is still un-
clear due to the absence of adult males in the
collections. These two mentioned species are

broadly distributed in Europe, but in Slovakia
they appear to be rare and limited to just a few
localities, where they create low abundant
populations, and in caves only juveniles or fe-
males were collected. Individual counts of this
species were very low, and we cannot be sure
what caused the paucity of not only males,
but individuals in general. The reasons may
lie in coincidence, methodological approach,
parasitic infections (MOREAU & RIGAUD 2000)
or parthenogenetic reproduction, which is
also known from other trichoniscid T. pusillus
(VANDEL 1960). The dominance of females over
males in the assemblages of the cave species
M. graniger was documented in the caves of
the Western Carpathians (Hungary, Slovakia)
already by DERBAK et al. (2018).

Even though GuLICKA (1985) published the
most complex overview on cave isopods in
Slovakia by detailed study of the Slovak Karst
and Murdn Plateau, his findings are most
questionable. Based on his publication, we
can not determine the exact location of each
sampling, hence it is unclear if a given species
was sampled in cave, cave entrance, cave sur-
roundings, or location represents a combina-
tion of these. In addition, sampling of three
species (O. asellus, P. scaber, P. spinicornis)
in caves seems unprobable. These species
favour a strongly synanthropised environ-
ments in Central Europe, which caves are not
and these species have not been confirmed
at sites by later studies. We assume that find-
ings of these species near a cave environment
should be possible only in caves opened to
the public, with strongly modified entrances.
In the time of material collection for paper of
GULICKA (1985), only Domica and Gombasecka
caves were meeting this requirement. Another
example challenging Guli¢ka’s data (1985) is
the frequent occurrence of the steppe spe-
cies Trachelipus nodulosus documented in cave
entrances, many of which are located in forest
complexes and the environment is rather hu-
mid, shady and cold, atypical for this species.
The disappearance of this species on several of
these sites may be evidence of changes in the
environment in recent decades (overgrown
karst pastures, etc.), but this certainly does
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not apply to all the mentioned sites. Based on
these facts, we must question the accuracy of
the published list of species by GULICKA (1985).

Spatial analysis divided the examined caves
into 4 interconnected zones based on the find-
ings of the species at a given distance from the
cave entrance. Cave entrances are well diversi-
fied parts of the cave ecosystem and the co-
existence of higher biodiversity of terrestrial
isopod species often occurs here. The reason
is the highest availability of food resources,
since cave entrances are most linked to the
surface, from where decaying organic mate-
rial from plants and animals comes (VENARSKY
& HUNTSMAN 2018). The highest numbers of
species were sampled in zone A (19 species).
We cannot say which species are tied to these
spaces permanently, since we can find many
of those in soils or in the proximity of cave
entrances, the microclimate of which is not af-
fected by the caves.

Species, which showed affinity for the deeper
parts of cave entrances (zone B), are O. planum
and T. difficilis. We follow GuLICKA (1985), who
named this group of species chasmatophil-
ous, favouring shady rock crevices and cave
entrances, after a similar term used in botany.
The first mentioned species can be found un-
der the rocks, in leaf litter or at the cave en-
trance walls, and sampling this species in the

deep part of a cave is quite coincidental. The
second above mentioned species was found
solely on the shaded cave entrance walls at
higher elevations, no deeper than zone B.

In addition to the previously mentioned spe-
cies inhabiting deeper cave zones, two other
epigean species can spend a significant part
of the life cycle in caves. H. riparius and C. con-
vexus, both considerably mobile and vagile
(NORDEN 2008; HORNUNG et al. 2015), count-
ing numerous records from zones C and D in
caves with a higher level of eutrophication, fre-
quently temporarily colonise hypogeic spaces.
We have no clear evidence they reproduce
there, but at sites with nutritious and lasting
food sources it can be expected. It should be
noted that C. convexus is primarily dweller
of various epigean habitats (FRANKENBERGER
1959; ORSAVOVA & TUF 2018), so the indication
given by sample set (Figure 2), that deeper in
the cave we can find more individuals of these
species than in subsurface zone, is inaccurate
consequence of field work: the biospeleolo-
gists have focused primarily on the deeper sec-
tions of caves during field work.

The most often sampled species, M. graniger,
inhabited all the zones mentioned by spatial
analysis with clear preference of deeper stabi-
le climatic zone of caves (Figure 2) and screes
(Rupy et al. 2018). The findings of pregnant fe-

Figure 8: Two terrestrial isopods colonising Slovak caves. Left: cave entrance inhabitant Trachelipus difficilis (foto: Andrej
Mock), right: caverincolous species Mesoniscus graniger (Photo: Andrej Mock, Peter Luptdcik)

Obrézok 8: Dva druhy rovnakonézok charakteristické pre jaskyne na Slovensku. VIavo Trachelipus difficilis, osidl'ujtci skalné
steny vstupnych ¢asti jaskyri (foto: Andrej Mock), vpravo: kavernikolny druh Mesoniscus graniger (foto: Andrej Mock, Peter
Luptadik).
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Figure 7: Examples of caves in Slovakia, with different
colonization opportunities and options for terrestrial
isopods. A — Ardovskd Cave with strictly separated
outdoor and indoor parts. (Photo: F. Engel) B - Sneznd
diera Cave with climate inversion without isolated
aphotic environment. (Photo: L. Papdcovd)

Obrazok 7: Ukdzky jaskyri s odlisnymi podmienkami
na kolonizaciu suchozemskymi rovnakondzkami.

A - Ardovskd jaskyria s vyrazne oddelenou vstupnou

a vnitornou ¢astou jaskyne (foto: F. Engel). B -
Snezna diera s chladnou klimou, ale bez afotickej ¢asti
(foto: L. Papacova).

males and juveniles of this species confirmed
reproduction in the cave environment. We
counted only 18 ovigerous females (0.83 % of
all adult females in the dataset) in the 5 sam-
ples, obtained in spring (March) or summer
(July). Ovigerous females were individually
sampled under stones, pieces of wood and
deeper in a cave sediment; none was trapped.
We presume that females spend the period
of pregnancy deeper in the substrate. The fe-
males had a small number of offspring in the
marsupium, up to a maximum of 8 mancas,
which is slightly more than the 3-5 recorded
by DERBAK et al. (2018). This species formed
numerous populations on cave floors in zone
D, but at higher elevations, it was found in
less abundant assemblages, inhabiting deeper
parts of soil sediments in zone B or C. To sam-
ple more individuals from these zones, where
the substratum appears to be stony, individual
sampling from under rocks is needed.

CONCLUSIONS

A summary of all published and unpublished
materials on terrestrial isopods from Slovak
caves revealed a considerable amount of sci-
entific potential. It showed that caves can be
a suitable environment for some terrestrial iso-
pod species, even if conditions around the cave
are not very satisfactory for them. Here we can
mention C. convexus or H. riparius. Numerous
occurrences of small individual counts show
us that most species move to the deep cave
zones sporadically. Among almost half of the
known species in Slovakia and omitting only
one family of autochthonous terrestrial iso-
pod fauna (Oniscidae), we found faunistically
interesting species such as A. opacum, A. cf.
dentiger, H. mariae, H. transsilvanicus or T. cf.
pygmaeus. Species fully adapted to deep aph-
otic cave zones are M. graniger and one species
of the Trichoniscidae family. The former spe-
cies is a very well-known and studied, it was in
the spotlight of cave fauna research for many
years. Findings of the other mentioned species
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encourage us to broaden our focus on system-
atic cognition of caves, which may unveil new
data.

ACKNOWLEDGEMENTS

We would like to express our gratitude to all
biospeleologists and cavers who sampled
and provided samplings for our summary.
This gratitude goes to Andrea Parimuchova,
Peter Luptdcik, Lubomir Kovac, Vladimir Kosel,
Michal Rendo$, Toma$ Jaszay and Lubomir
Hrasko for providing the fruit of their field-
work. Our thanks also belong to Eduard
Stloukal (Bratislava) and Frantisek Stahlavsky
(Prague), who made the collections from the
estate of Jan Guli¢cka and Vaclav Duchac, re-
spectively, available to us. The study was sup-
ported by the grants APVV-17-0477 and VEGA
1/0346/18.

REFERENCES

ALEXIOU S. & SFENTHOURAKIS S. (2013): The terrestrial isopods
(Isopoda: Oniscidea) of Greece. Parnassiana Archives, 1:
3-50.

BALCIAR I. (2007): Slosiarova jaskyria [Slosiarova Cave. In
Slovak]. Spravodaj Slovenskej speleologickej spolo¢nosti, 38
(2):27-29.

BALTHAZAR V. & FRANKENBERGER Z. (1937): Exkurze Sloven-
ského vlastivédného musea do Vychodoslovenského kra-
su [Slovak Natural History Museum excursion to Eastern
Slovak Karst. In Czech]. Casopis pro vyskum Slovenska
a Podkarpatské Rusi, 11: 312.

BEDEK J., TAITI S. & GOTTSTEIN S. (2011): Catalogue and atlas
of cave-dwelling terrestrial isopods (Crustacea: Oniscidea)
from Croatia. Natura Croatica, 20 (2): 237-354.

BELLA P., HAVIAROVA D., KOVAC L., LALKOVIC M., SABOL M.,
SOJAK M., STRUHAR V., VISNOVSKA Z. & ZELINKA J. (2014):
Jaskyne Demdnovskej jaskyne. Ramsarskd lokalita stredo-
horského alogénneho krasu Zdpadnych Karpdt [Caves of the
Demdnova Valley. The Ramsar Site of the middle-mountain
allogenic karst of the Western Carpathians Mts.]. Statna
ochrana prirody Slovenskej republiky, Sprava slovenskych
jaskyn, Liptovsky Mikulds, 200 pp.

BELLA P., HLAVACOVA I. & HOLUBEK P. (2018): Zoznam jaskyn
Slovenskej republiky (Stav k 31.12.2017) [List of Slovak
republic caves (Actual state to 31.12.2017). In Slovak].
Slovenské muizeum ochrany prirody a jaskyniarstva,
Liptovsky Mikulas, 528 pp.

BELLA P., VLCEK L., HAVIAROVA D., VISNOVSKA Z. & ZELINKA J.
(2017): Brestovska jaskyria — another show cave in Slovakia.
Spravodaj Slovenskej speleologickej spolocnosti, 48: 7-8.

BERON P., PETROV B. & STOEV P. (2004): The invertebra-

te cave fauna of the Eastern Rhodopes (Bulgaria and
Greece). Biodiversity of Bulgaria, 2: 791-822.

CHRISTIAN E. & SPOTL C. (2010): Karst geology and cave fau-
na of Austria: a concise review. International Journal of
Speleology, 39 (2): 71-90.

CULVER D.C. & SKET B. (2000): Hotspots of subterranean
biodiversity in caves and wells. Journal of cave and Karst
studies, 62 (1): 11-17.

DERBAK D., DANYI D. & HORNUNG E. (2018): Life history
characteristics of a cave isopod (Mesoniscus graniger
Friv.). ZooKeys, 801: 359-370.

DoLEJS P. & TUF LH. (2018): Catalogue of the woodli-
ce (Isopoda: Oniscidea) in Miller’s collection in the
Department of Zoology, National Museum, Prague. Acta
Societatis Zoologicae Bohemicae, 82: 9-16.

ELHOTTOVA D., KRISTUFEK V., NOVAKOVA A., KOVAC L., MOCK
A. & LUPTACIK P. (2003): Domica a Ardovska jaskyria - Stadi-
um interakcii medzi faunou a mikroflérou [The Domica and
Ardovskd caves - a study of interaction between fauna and
microflora. In Slovak]. Aragonit, 8: 38-40.

ELHOTTOVA D., KOVAC L., KRISTUFEK V., LUKESOVA A., MOCK
A., NOVAKOVA A., TRISKA J. & LUPTACIK P. (2004): Zdroje po-
lynenasycenych mastnych kyselin v jeskynich Slovenského
krasu, pp. 155-151. [Sources of polyunsaturated fatty acids
in the caves of the Slovak Karst. In Czech] In: BELLA P. (ED):
Vyskum, vyuZivanie a ochrana jaskyn. 4. vedeckd konferencia
s medzindrodnou ucastou, 5.-8. x. 2003, Tdle. Proceeding
book. Sprdva slovenskych jaskyn, Liptovsky Mikulds,
195 pp-

FLASAROVA M. (1998): Bericht tiber Isopoden (Asellota et
Oniscidea) im Slowakischen Donaugebiet [Faunistic review
of Isopoda (Asellota et Oniscidea) from Danubian plain in
Slovakia. In German]. Acta Musei Nationalis Pragae, Series B,
Historia Naturalis, 54: 61-78.

FRANKENBERGER Z. (1939): O jeskynnim isopodu — Mesoniscus
graniger Friv. z Domice [On cave isopod — Mesoniscus gra-
niger Friv. From Domica cave. In Czech]. Véstnik Krdlovské
Ceské spolecnosti nauk, 20: 12.

FRANKENBERGER Z. (1940): Oniscoidea Slovakiae [Oniscioidea
Slovakiae. In Czech]. Sbornik entomologického oddéleni
Ndrodniho Musea v Praze, 18: 60-69.

FRANKENBERGER Z. (1959): StejnonoZci suchozemsti [Ter-
restrial isopods. In Czech]. In: Fauna CSR 14. Nakladatelstvi
CSAV, Praha, 212 pp.

GAAL L. (1978): Prieskum jaskyne Podbaniste v Drien¢anskom
krase [Survey of Podbanidte Cave in Drien¢ansky kras
Karst. In Slovak]. Spravodaj slovenskej speleologickej spo-
lo¢nosti, 9 (3): 4-8.

Gaal L. (1987): Kras Rimavskej kotliny [Karst of the Rimavska
Basin. In Slovak]. Spravodaj slovenskej speleologickej spo-
lo¢nosti, 25: 5-28.

GAAL L. (2000): Kras a jaskyne Drien¢anského krasu [Karst
and caves of Drien¢ansky kras Karst. In Slovak], pp. 29-96.
In: KLIMENT J. (ed): Priroda Driencanského krasu. Statna
ochrana prirody, Banska Bystrica, 280 pp.

GAAL L. (2017): Domica-Baradla cave system on the Slovak-
Hungarian border. Spravodaj slovenskej speleologickej
spolocnosti, 48: 14-16.

GAAL L., GREGO J., HOLUBEK P. & MLEJNEK R (2000): Jaskyne
pod Skalkou v Kremnickych vrchoch [The caves under the
Skalka in the Kremnické vrchy Mts. In Slovak]. Slovensky
kras, 38:141-154.

GAAL L. & GRUBER P. (2015): Svetové dedi¢stvo. Jaskyne
Slovenského a Aggtelekského krasu. [World Heritage. Caves
of the Slovak and Aggtelek Karst]. Statna ochrana prirody-



ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

Spréva slovenskych jaskyn, Liptovsky Mikulds, Aggteleki
Nemzeti Park Igazgatsag, Jésvaf6, 124 pp.

GEREG.(1970): Untersuchungen (iber die Temperaturtoleranz
von Hohlenlaufkdfern und Asseln [Studies on the tempera-
ture tolerance of cave beetles and woodlice. In German].
Biospeologica Hungarica XXIIl. Opuscula zoologica, 10 (2):
105-113.

GIURGINCA A. & CURCIC S.B. (2003): A check-list of Oniscidea
(Isopoda, Crustacea) from Dobruja (Romania). Archives of
Biological Sciences, 55 (1-2): 39-44.

GIURGINCA A., SUSTR V. & TAJOVSKY K. (2012): Feeding ecolo-
gy of Mesoniscus graniger — experimental and anatomi-
cal evidences. In: The Third Annual Zoological Congress
of “Grigore Antipa” Museum, 21-23 November 2012,
Bucharest, Romania, Abstract Book, p. 172-173.

GIURGINCA A., SUSTR V., TAJOVSKY K., GIURGINCA M. & MATEI I.
(2015): Spectroscopic parameters of the cuticle and etha-
nol extracts of the fluorescent cave isopod Mesoniscus
graniger (Isopoda, Oniscidea). In: TAITI S., HORNUNG E.,
STRUS J. & BOUCHON D. (eds): Trends in Terrestrial Isopod
Biology. ZooKeys, 515: 111-125.

GRUNER H.E. (1966): Krebstiere order Crustacea. 5/2,
Isopoda. [Crustaceans, order Crustacea. 5/2 Isopoda. In
German]. In: Die Tierwelt Deutschlands und der angren-
zenden Meeresteile. VEB Gustav Fischer Verlag, Jena, pp.
151-380.

GRUNER H.E. & TABACARU l. (1963): Revision der Familie
Mesoniscidae Verhoeff, 1908 (Isopoda, Oniscoidea)
[Revision of family Mesoniscidae Verhoeff, 1908 (Isopoda,
Oniscoidea). In German]. Crustaceana, 6: 15-34.

GULICKA J. (1975): Fauna slovenskych jaskyr [Fauna of the
Slovakian caves. In Slovak]. Slovensky kras, 13: 37-85.

GULICKA J. (1978): K otédzke vyskytu pravych troglobiontov
a klasifikacie jaskynnych spolocenstiev [On the question of
the troglobionts’ origin and the classification of the speleal
associations. In Slovak]. Slovensky kras, 16: 69-93.

GULICKA J. (1985): P6dna a jaskynna makrofauna krasovych
pohori zdpadnych Karpat [Soil and Cave Macrofauna
in karst ranges of the Western Carpathians. In Slovak].
Slovensky kras, 23: 89-129.

HEIP C.H., HERMAN P.M. & SOETAERT K. (1998): Indices of di-
versity and evenness. Océanis, 24 (4): 61-88.

HOCHMUTH Z. (2008): Krasové uzemia a jaskyne Slovenska
[Karst areas and caves of Slovakia. In Slovak]. Geographia
Cassoviensis, 2: 1-210.

HORNUNG E. (2011): Evolutionary adaptation of oniscidean
isopods to terrestrial life: structure, physiology and beha-
vior. Terrestrial Arthropod Reviews, 4 (2): 95-130.

HORNUNG E., SZLAVECZ K. & DOMBOS M. (2015): Demography
of some non-native isopods (Crustacea, Isopoda, Onis-
cidea) in a Mid-Atlantic forest, USA. ZooKeys, 515: 127-143.

IANC R.M. & FERENTI S. (2014): Data upon the terrestrial is-
opod assemblages from Padurea Craiului Mountains karst
area, western Romania. North-Western Journal of Zoology,
10: 87-93.

KETTNER R. (1936): Prehled dosavadni vyzkumné &innosti
krasové komise KCST [An overview of the current research
activities of the KCST Karst Commission. In Czech]. Krdsy
Slovenska, 15: 71-79.

KOCOT-ZALEWSKA J. & DOMAGAEA P. (2020): Terrestrial inver-
tebrate fauna of Polish caves - a summary of 100 years of
research. Subterranean Biology, 33: 45-69.

KORSGS Z., HORNUNG E., SZLAVECZ K. & KONTSCHAN J. (2002):
Isopoda and Diplopoda of urban habitats: new data to the
fauna of Budapest. Annales historico-naturales Musei natio-
nalis Hungarici, 94: 193-208.

KOSEL V. (1975): Faunisticky prieskum v priepasti Brazda
(Barazdalds) v Slovenskom krase [Faunistic investigation
in the Brazda (Barazdalas) Chasm in the Slovak Karst. In
Slovak]. Slovensky kras, 13: 181-185.

KOSEL V. (1976): Fauna Medvedej jaskyne v Slovenskom raji
(Zapadné Karpaty) [The Bear Cave fauna, Slovak Paradise
(Western Carpathians). In Slovak]. Slovensky kras, 14:
105-113.

KOSEL V. (1984): St¢asny stav poznania fauny v jaskyniach
Slovenského raja [Present state of fauna knowledge in
Slovak Paradise caves. In Slovak]. Spravodaj Slovenskej spe-
leologickej spolo¢nosti, 15 (1): 35-40.

KOSEL V. (1994): Suchozemska fauna [Terrestrial fauna.
In Slovak], pp. 243-245. In: ROZLOZNIK M. & KARASOVA E.
(eds): Slovensky kras - chrdnena krajinnd oblast’ — biosfé-
rickd rezervdcia. Osveta, Martin, 476 pp.

KOSEL V. (2007a): Biospeleologicky vyskum Pordéskej jasky-
ne (Sarkania diera) v Hnileckych vrchoch: sprdva z vysku-
mu v druhom polroku 2007 [Biospeleological research of
Pordéska Cave (Sarkania diera) in the Hnilecké vrchy Mts.:
report from the research from the second half of the year
2007]. Manuscript archived in Spréva Slovenskych jaskyri,
Liptovsky Mikulas, 10 pp.

KoSEL V. (2007b): Histéria vyskumu subterdnnej fauny
v Zdpadnych Karpatoch (1841-1990) [History of research of
subterranean fauna in the Western Carpathians]. Univerzita
Komenského v Bratislave, Bratislava, 84 pp.

KoSEL V. (2009): Subterdnna fauna Zdpadnych Karpdt
[Subterranean fauna of the Western Carpathians]. Ustav
padni biologie, Biologické centrum Akademie véd Ceské
republiky, Ceské Budé&jovice, 204 pp.

KOSEL V. (2012): Subterranean fauna of the Western
Carpathians. Tribun EU, Brno, 209 pp.

KOSEL V., PAPAC V., FENDA P., LUPTACIK P. & MOCK A. (2007):
Zoologicky vyskum v jaskyni Ludmila-Leontina po 48
rokoch (Narodny Park Slovensky kras) [Zoological research
in Ludmila - Leontina cave after 48 years (Slovensky kras
National Park). In Slovak]. Slovensky kras, 45: 159-168.

KOVAE L., HUDEC I., LUPTACIK P., MOCK A., KOSEL V. & FENDA
P. (2002a): Spolo¢enstva kavernikolnych ¢ldnkonozcov
(Arthropoda) Demanovskych jaskyr [Communities of the
cavernicolous arthropods (Arthropoda) of the Deméanova
caves], pp. 155-164. In. Bella, P. (ed.) Vyskum, vyuZivanie
a ochrana jaskyri 3. Sprava slovenskych jaskyn, Liptovsky
Mikulas, 224 pp.

KOVAC L., MOCK A. & LUPTACIK P. (2002b): Clankonozce
(Arthropoda) jaskyne Bobacka (Muranska planina)
[Arthropods of the Bobac¢ka cave (Muranska planina
Mts., Slovakia). In Slovak], pp. 141-145. In: UHRIN, M. (ed.):
Vyskum a ochrana prirody Murdnskej planiny 3. Sprava
Narodného parku Muranska planina, Revtica, 182 pp.

KoVAC L., MOCK A., LUPTACIK P. & HUDEC I. (2005a): Prieskum
spolocenstiev bezstavovcov jaskyne Driny, Plaveckej jas-
kyne a priepasti Michriovd [Invertebrate assemblages sur-
vey of Driny Cave, Plaveckd Cave and Michriovd Chasm. In
Slovak]. Archived unpublished final report. Slovak Cave
Administration, Liptovsky Mikulas, 18 pp.

KoVvAZ L., MocK A., VISNOVSKA Z. & LUPTACIK P. (2008):
Spolo¢enstva fauny Brestovskej jaskyne (Zapadné Tatry)
[Animal communities of the Brestovska Cave (Zapadné

39/



®

ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

Tatry Mts.). In Slovak]. Slovensky kras 46, Supplementum
1: 97-110.

KoVvAC L., MocK A., LUPTACIK P., VISNOVSKA Z. & FENDA P.
(2006): Bezstavovce (Evertebrata) Dob3inskej ladovej jas-
kyne (Slovensky raj) [Invertebrates of the Dobsinska Ice
Cave (Slovak Paradise). In Slovak], pp. 179-186. In: Bella, P.
(ed.): Vyskum, vyuZivanie a ochrana jaskyn 5. Sprava sloven-
skych jaskyr, Liptovsky Mikulas, 252 pp.

KoVAC L., MOck A., LUPTACIK P., HUDEC I., VISNOVSKA Z.,
SVATON J. & KOSEL V. (2003): Bezstavovce Harmaneckej jas-
kyne (Velka Fatra) [Invertebrate fauna of the Harmaneckd
Cave (Velka Fatra Mts.). In Slovak]. Aragonit, 8: 31-34.

KOVAL L., MOCK A., LUPTACIK P., KOSEL V., FENDA P., SVATON J.
& MASAN P. (2005b): Terrestrial arthropods of the Domica
Cave system and the Ardovska Cave (Slovak Karst) - prin-
cipal microhabitats and diversity, pp. 61-70. In TAJOVSKY
K., SCHLAGHAMERSKY 1., PIZL V. (eds): Contributions to Soil
Zoology in Central Europe I. Proceedings of the 7th Central
European Workshop on Soil Zoology. Ustav ptidni biologie
AV CR, Ceské Budgjovice, 221 pp.

KOVAC L., Mock A., LUPTACIK P., NOVAKOVA A., PAPAC V.,
VISNOVSKA Z., HUDEC I. & STANKOVIC J. (2010): Jaskynné
mikroorganizmy a bezstavovce [Cave microorganisms
and invertebrates. In Slovak], pp. 143-149. In: STANKOVIC
J., CILEK V., SCHMELCOVA R. (eds): Plesiveckd planina.
Slovenskd speleologickd spolocnost, Liptovsky Mikulds,
191 pp.

KOVAC L., ELHOTTOVA D., MOCK A., NOVAKOVA A., KRISTUFEK
V., CHRONAKOVA A., LUKESOVA A., MULEC J., KOSEL V., PAPAC
V., LUPTACIK P., UHRIN M., VISNOVSKA Z., HUDEC I., GAAL L. &
BELLA P. (2014): The cave biota of Slovakia. Speleologia slo-
vaca 5. State Nature Conservancy of the Slovak Republic,
Slovak Caves Administration, Liptovsky Mikulds, 192 pp.

KRISTIN A. (1977): Sezdénna a priestorova dynamika moty-
fov (Lepidoptera) a potocnikov (Trichoptera) v Zboj-
nickej jaskyni. [Seasonal and spatial dynamics of moths
(Lepidoptera) and caddisflies (Trichoptera) in the Zboj-
nicka Cave.] Unpublished student scientific work for the
year 1976/1977 (supervisor: V. Kosel). Department of
Zoology, Faculty of Natural Sciences, Comenius Univeristy
in Bratislava, Prirodovedeckad fakulta UK v Bratislave,
Katedra systematickej a ekologickej zooldgie, 48 pp.

KRISTOFEK V., ELHOTTOVA D., SUSTR V., LASAK R., KOVAC
L., Mock A. & LUPTACIK P. (2005): Does the cellular
fatty acid and enzyme content of cave bacterial af-
fect the feeding preferences of Enchytraeus crypticus
(Oligochaeta, Enchytraeidae)?, pp. 71-75. In: TAJOVSKY
K., SCHLAGHAMERSKY J., PIZL V. (eds): Contributions to Soil
Zoology in Central Europe I. Proceedings of the 7th Central
European Workshop on Soil Zoology. Ustav ptdni biologie
AV CR, Ceské Budéjovice, 221 pp.

LUKAN M., RAJECOVA K., KOVAC L., LUPTACIK P. & MOCK A.
(2004): Predbezné vysledky prieskumu spolocenstiev
¢lankonoZcov (Arthropoda) Jasovskej jaskyne [Preliminary
results of arthropods (Arthropoda) associations survey in
Jasovskd Cave. In Slovak], pp. 169-173. In BELLA P. (ed.):
Vyskum, vyuZivanie a ochrana jaskyr 4. Zbornik referatov
z 4. Vedeckej konferencie, Tale 5.-8. oktdbra 2003. Sprava
slovenskych jaskyn, Liptovsky Mikulas, 195 pp.

MLEJNEK R. (1999): Ndlez korenovych Gtvarl v Nydryho jas-
kyni (CHKO Cerové vrchovina) [Discovery of root forma-
tions in Nyary Cave (Cerovd vrchovina Protected landscape
area. In Czech]. Pseudokrasovy sbornik, 1: 68-70.

MLEJNEK R. (2000): Objav koreriovych ttvarov na Slovensku
[Discovery of tree root formations in Slovakia. In Czech].
Sinter, 8:18-19.

MLEJNEK R. (2002): Dokumentalni Gdaje ze sledovani
korenovych dtvart v Nydryho jaskyni (Zapadni Karpaty,
Cerovd vrchovina) [Documentation data from root forma-
tions monitoring in Nydryho Cave (Western Carpathians,
Cerovd vrchovina Highlands. In Czech]. Speleo, 35: 19-22.

MLEJNEK R. & DUCHAC V. (2001): Rozsiteni Mesoniscus
graniger (Crustacea: Isopoda: Oniscoidea) v Zapadnich
Karpatech [Mesoniscus graniger (Crustacea: Isopoda:
Oniscoidea) in the Western Carpathians. In Czech]. Natura
carpatica, 42: 75-88.

MLEJNEK R. & DUCHACV. (2003): Troglobiont and endogenous
occurrence of Mesoniscus graniger species (Crustacea:
Isopoda: Oniscoidea) in the West Carpathians. Acta Musei
Reginaehradecensis, 29: 71-79.

MOCKA., JASZAY T., SVATON J., CHRISTOPHORYOVA J. & STASIOV
S. (2009): Suchozemské ¢ldnkonozce (Arthropoda) jaskyri
Ciernej hory (Zdpadné Karpaty) [Terrestrial macrofauna in
the caves of the Cierna hora Mts. (Western Carpathians,
Slovakia). In Slovak]. Slovensky kras, 47 (2): 259-274.

Mock A., KANIA G. & MIKLISOVA D. (2007): Terrestrial iso-
pods (Oniscidea) of the Ojcéw National Park (Poland),
pp. 97-102. In: TAJOVSKY K., SCHLAGHAMERSKY, J. & PIZL V.
(eds.): Contributions to Soil Zoology in Central Europe II.
Proceedings of the 8th Central European Workshop on
Soil Zoology, Ceské Bud&jovice (Czech Republic), April 20-
22, 2005. Ustav padni biologie AV CR, Ceské Bud&jovice,
217 pp-

Mock A., KOVAC L., LUPTACIK P., KOSEL V., HUDEC . & FENDA P.
(2002): Bezstavovce Vazeckej jaskyne a vyvieracky Teplica
(Kozie chrbty) [Invertebrates of the Vazeckd Cave and
Teplica Karst Resurgence (Kozie chrbty Mts.). In Slovak].
Aragonit, 7: 30-32.

Mock A., KOVAC L., LUPTACIK P., MLEJNEK R., VISNOVSKA Z.,
KOSEL V. & FENDA P. (2004a): Kavernikolné ¢lankonozce
(Arthropoda) Vazeckého krasu [Cavernicolous arthropods
in Vazecky Karst. In Slovak], pp. 145-154. In: BELLA P. (ed.):
Vyskum, vyuzivanie a ochrana jaskyn 4. Zbornik referatov
z 4. Vedeckej konferencie, Tale 5.-8. oktébra 2003. Sprava
slovenskych jaskyn, Liptovsky Mikulas, 195 pp.

Mock A., KovAC L., LUPTACIK P., VISNOVSKA Z., HUDEC I.
& KOSEL V. (2003): Bezstavovce Bystrianskej jaskyne
(Horehronské podolie) [Invertebrates of Bystrianska Cave
(Horehronské podolie Basin). In Slovak]. Aragonit, 8 (1):
35-38.

MOCKA., LUPTACIK P., FENDA P. & PAPACV. (2004b): Biologicka
charakteristika jaskyr Bujanovskych vrchov (Cierna hora).
[Biological characteristics of the caves of Bujanovské vrchy
Hills (Cierna hora Mts.) In Slovak]. Aragonit, 9: 35-40.

MocK A., LUPTACIK P., FENDA P., SVATON J., ORSZAGH |. &
KRUMPAL M. (2005): Terrestrial arthropods inhabiting
caves near Velky Folkmar (Cierna hora Mts., Slovakia),
pp. 95-101. In TAJOVSKY K. SCHLAGHAMERSKY I., PIZL V.
(eds): Contributions to Soil Zoology in Central Europe I.
Proceedings of the 7th Central European Workshop on Soil
Zoology. Ustav pldni biologie AV CR, Ceské Bud&jovice,
221pp.

MocK A., & TUF I.H. (2017): Terrestrial isopods (Oniscidea)
of Slovakia: a nowadays faunistic synthesis, pp. 39-40.
In: HORNUNG, E., SLAVECZ, K., FARKAS, S. (eds): 10th
International Symposium on Terrestrial Isopod Biology.



ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

Budapest, Hungary, August 27-30, 2017. Abstract book.
Hungarian Biological Society, Budapest, 57 pp.

MOCK A. & PAPAC V. (2007): Are there any cave dwelling ter-
restrial isopods (Crustacea, Oniscidea) in the Slovak caves?
Aragonit,12: 138.

MOREAU J. & RIGAUD T. (2000): Operational sex ratio in ter-
restrial isopods: interaction between potential rate of
reproduction and Wolbachia-induced sex ratio distortion.
Oikos, 91(3): 477-484.

NORDEN A.W. (2008): The terrestrial isopods (Crustacea:
Isopoda: Oniscidea) of Plummers Island, Maryland. Bulletin
of the Biological Society of Washington, 15(1): 41-43.

NOVAKOVA A., ELHOTTOVA D., KRISTOFEK V., LUKESOVA A.
& HILL P. (2005): Feeding sources of invertebrates in the
Ardovskd Cave and Domica Cave systems—preliminary re-
sults, pp. 107-112. IN TAJOVSKY K. SCHLAGHAMERSKY |., PIZL
V. (eds): Contributions to Soil Zoology in Central Europe I.
Proceedings of the 7th Central European Workshop on Soil
Zoology. Ustav padni biologie AV CR, Ceské Budgjovice,
221pp.

ORSAVOVA J. & TUF I.H. (2018): Suchozemsti stejnonozci:
atlas rozsiteni v Ceské republice a bibliografie 1840-2018
[Woodlice: Distribution Atlas in the Czech Republic and
bibliography 1840-2018]. Acta Carpathica Occidentalis,
Supplementum 1/2018, 124 pp.

PAPAC V. (2006): Prispevok k poznaniu fauny Ponickej jasky-
ne [Contribution to knowledge about the fauna of Ponickd
Cave. In Slovak]. Aragonit, 11: 42-43.

PAPAC V. (2008): Bezstavovce (Evertebrata) jaskyne Pod-
baniste (Revicka vrchovina, Drien¢ansky kras) [Inverte-
brates (Evertebrata) of the Podbaniste Cave (Revicka
vrchovina Highlands, Slovakia). In Slovak]. Aragonit, 13 (1):
25-29.

Papdc V. (2018): Bezstavovce (Evertebrata) Jaskyne nad ka-
meriolomom (Cachticky kras, Malé Karpaty) [Invertebrates
of the Jaskyfia nad kamerolomom Cave (Cachticky kras
Karst, Malé Karpaty Mts.). In Slovak]. Slovensky kras, 56:
191-204.

PAPAC V., FENDA P., LUPTACIK P., MOCK A., SVATON J. &
CHRISTOPHORYOVA J. (2009): Terestrické bezstavovce
(Evertebrata) jaskyri vo vulkanitoch Cerovej vrcho-
viny [Terrestrial invertebrates (Evertebrata) of caves
in volcanic rocks of the Cerova vrchovina Highlands. In
Slovak]. Aragonit, 14 (1): 32-42.

PAPAC V., HUDEC I., KOVAC L., LUPTACIK P. & MOCK A. (2014):
Bezstavovce jaskyne Domica [Domica cave Invertebrates.
In Slovak], pp. 267-279. In: GAAL L. & GRUBER P. (eds):
Jaskynny system Domica — Baradla jaskyna, ktord nds spdja.
Aggtelek National Park Administration, Jésvafo, 512 pp.

PAPAC V., JAszAY T., LUPTACIK P. & MocK A. (2019): Spolo-
Censtva terestrickych bezstavovcov (Evertebrata) Mol-
davskej jaskyne (Medzevskd pahorkatina) [Terrestrial
invertebrate assemblages of the Moldavska jaskyria Cave
(Medzevska pahorkatina Wold). In Slovak]. Aragonit, 24:
22-30.

PAPAC V., KOSEL V., KOVAC L., LUPTACIK P., MOCK A., PARI-
MUCHOVA A., RASCHMANOVA N. & VISNOVSKA Z. (2020):
Invertebrates of the Dobsinska Ice Cave and Stratenska
Cave System, Slovak Paradise, Slovakia. Slovensky kras, 58:
5-36.

PAPAC V., KOVAC L., MOCK A., KOSEL V. & FENDA P. (2006):
Terestrické ¢lankonoZce (Arthropoda) vybranych jaskyr
Silickej planiny [Terrestrial arthropods in some caves in
Silicka planina Plateau. In Slovak], pp. 187-199. In: BELLA P.

(ed): Vyskum, vyuzivanie a ochrana jaskyn. Zbornik refera-
tov z 5. Vedeckej konferencie, Demanovska dolina, 26.-
29.9.2005. Sprava slovenskych jaskyr, Liptovsky Mikulds,
252 pp.

PAPAC V., LUPTACIK P., FENDA P., KOSEL V. & CHRISTOPHORYOVA
J. (2007): Spololenstva terestrickych ¢lankonozcov NPP
Sneznd diera (Slovensky kras, Horny vrch) [Communities
of the terrestrial arthropods in the National Natural
Monument Sneznd diera (Snow hole) cave (Slovak Karst,
Horny vrch Plateau)]. Slovensky kras, 65: 151-157.

PAPAC V., VISNOVSKA Z. & GRESCH A. (2015): Poznatky o vysky-
te bezstavovcov a netopierov v Maluzinskej jaskyni (Nizke
Tatry) [Present knowledge on the occurrence of inverte-
brates and bats in the Maluzinska Cave (Nizke Tatry Mts.)
In Slovak]. Aragonit 20, (2): 107-113.

PIKSA K. & FARKAS S. (2007): The first records of the cave iso-
pod Mesoniscus graniger (Frivaldszky, 1865) (Crustacea,
Isopoda, Oniscidea) in Poland. Fragmenta Faunistica, 50(2):
87-90.

PoMICHAL R. (1982): Faunisticky vyskum bezstavovcov
v jaskyniach Drien¢anského krasu [Faunistic research on
invertebrates in Drien¢ansky kras Karst caves. In Slovak].
Spravodaj Slovenskej speleologickej spolocnosti, 13 (2):
16-21.

RADU V.G. (1983): Ordinul Oniscoidea, Oniscoidee inferio-
are. Fauna Republicii Socialiste Romania 4 (13). Editura
Academiei RSR, Bucharesti, 168 pp.

RADU V.G. (1985): Ordinul Oniscoidea, Oniscoidee inferio-
are. Fauna Republicii Socialiste Roméania 4 (14). Editura
Academiei RSR, Bucharesti, 155 pp.

RATKOVSKY S., VISKNOVSKA Z., HAVIAROVA D., BELLA P., GAZIK
P., VLEEK L. & ZELINKA J. (2019): Geoekologické mapo-
vanie rie¢neho Useku Drienovskej jaskyne a priestorové
rozloZenie fauny. [Geoecological mapping of river section
of the Drienovska jaskyria Cave and the spatial distribution
of fauna. In Slovak]. Aragonit, 24 (1): 3-17.

REBOLEIRA A.S.P.S., GONGALVES F., OROMI( P. & TAITI S (2015):
The cavernicolous Oniscidea (Crustacea: Isopoda) of
Portugal. European Journal of Taxonomy, 161: 1-61.

RENDOS M., MOCK A. & MIKLISOVA D. (2016): Terrestrial iso-
pods and myriapods in a forested scree slope: subterra-
nean biodiversity, depth gradient and annual dynamics.
Journal of Natural History, 50 (33-34): 2129-2142.

RENDOS M., CERVENA M., HAIKOVA B., JAKSOVA P., JUREKOVA
N., RUDY J., JASZAY T., RASCHMANOVA N., MOCK A., KOVAC
L. & LUPTACIK P. (2019): Zalesnené sutinové svahy — pozo-
ruhodny podzemny biotop Zdpadnych Karpat. [Forested
scree slopes — a noteworthy subterranean habitat of the
Western Carpathians. In Slovak]. Slovensky kras, 57 (2):
231-247.

REZAC M., PEKAR S. & LUBIN Y. (2008): How oniscopha-
gous spiders overcome woodlouse armour. Journal of
Zoology, 275 (1): 64-71.

RUDY J., RENDOS M., LUPTACIK P. & MOCK A. (2018): Terrestrial
isopods associated with shallow underground of fores-
ted scree slopes in the Western Carpathians (Slovakia).
ZooKeys, 801: 323-335.

SCHMALFUSS H. (2003): World catalog of terrestrial isopods
(Isopoda: Oniscidea). Stuttgarter Beitrdge zur Naturkunde,
Serie A, 654: 1-341.

SKET B. (2008): Can we agree on an ecological classification
of subterranean animals? Journal of Natural History, 42 (21-
22): 1549-1563.



ACTA CARPATHICA OCCIDENTALIS 12 | RUDY J., PAPAC V., MLEJNEK R. & MOCK A.

SMRZ J., KOVAC L., MIKES J., SUSTR V., LUKESOVA A., TAJOVSKY
K., NOVAKOVA A. & REZNAKOVA P. (2015): Food sources of
selected terrestrial cave arthropods. Subterranean Biology,
16 (1): 37-46.

STANEK V.J. (1932a): Nové pfirustky zoologickych sbirek
Narodniho Musea z Hosusovskych jeskyr na Slovensku
[New addings to zoological collections of National
Museum from Hosusovské caves in Slovakia. In Czech].
Casopis Ndrodniho musea, oddil pfirodovédny, 106: 55-59.

STANEK V.J. (1932b): Zprava zoologa V. J. Starika o prohlid-
ce jeskyné Domica za fotografické spoluprdce MUDr.
W. Heinricha v lednu 1932. [Zoologists’ V. J. Stanék note
on survey of Domica cave by photographic assisance of
MUDr. W Heinrich in December 1932. In Czech]. Casopis
turistd, 44: 16—18.

STROUHAL H. (1939): Landasseln aus Balkanhohlen, ge-
sammelt von Prof. Dr. A. Absolon [Terrestrial isopods of
Balkan caves, sampled by Prof. Dr. A. Absolon. In German].
10. Mitteilung. Studien aus dem Gebiete der allgemeinen
Karstforschung, der wissenschaflichen Héhlenkunde, der
Eiszeitforschung und den Nachbargebieten. Biologische
Serie, 7:1-37.

SUSTR V., LUKESOVA A., NOVAKOVA A. & VOSTA O. (2009):
Potravni preference jeskynniho stejnonoZzce Mesoniscus
graniger (Isopoda, Oniscidea) v laboratornich testech
[Feeding preference of cave isopod Mesoniscus grani-
ger (Isopoda, Oniscidea) in laboratory test. In Czech].
Slovensky kras, 47 (2): 275-281.

SUSTR V., ELHOTTOVA D., KRISTUFEK V., LUKESOVA A., NOVA-
KOVA A., TAJOVSKY K. & TRiSKA J. (2005): Ecophysiology of
the cave isopod Mesoniscus graniger (Frivaldszky, 1865)
(Crustacea: Isopoda). European Journal of Soil Biology, 41
(3-4): 69-75.

TABACARU . & GIURGINCA A. (2013): Cavernicolous Oniscidea
of Romania. Travaux de [IInstitut de Speologie “Emile
Racovitza”, 52: 3-26.

TABACARU . & GIURGINCA A. (2014): Identification key to the
cavernicolous oniscidea of Romania. Travaux de I'Institute
Speologie “Emile Racovitza”, 53: 41-67.

TAITI S. (2004): Crustacea: Isopoda: Oniscidea (woodlice),
pp. 265-267. In GUNN J. (ed): Encyclopedia of caves and
karst science. Routledge, New York, 928 pp.

TAITI S. & MONTESANTO G. (2018): New species of subter-
ranean and endogean terrestrial isopods (Crustacea,
Oniscidea) from Tuscany (central Italy). Zoosystema, 40 (2):
197-226.

TAJOVSKY K., STRICHELOVA J. & TUF I.H. (2018): Terrestrial iso-
pods (Oniscidea) of the White Carpathians (Czech Republic
and Slovakia). ZooKeys, 801: 305-321.

TUF I.H., TAJOVSKY K., MIKULA J., LASKA V. & MLEJNEK R.
(2008): Terrestrial isopods (Isopoda: Oniscidea) in and
near the ZbraSov Aragonit caves (Czech Republic), pp.
33-36. In: ZIMMER M., CHARFI-CHEIKHROUHA F., TAITI S. (eds):
Proceedings of the international symposium on terrestrial
isopod biology: ISTIB-07. Shaker, Aachen. 195 pp.

VANDEL A. (1960): Faune de France 64: les Isopodes terrestres,
premiére partie [Fauna of France 64: Terrestrial Isopods,
first part. In French]. Lechevallier, Paris, 416 pp.

VENARSKY M.P. & HUNTSMAN B.M. (2018): Food webs in
caves, pp. 309-328. In: MOLDOVAN O.T., KOVAC L., HALSE S.
(eds): Cave Ecology. Springer, Cham, 545 pp.

VIGNOLI L., CALDERA F. & BOLOGNA M.A. (2006): Trophic niche
of cave populations of Speleomantes italicus. Journal of
Natural History, 40 (29-31): 1841-1850.

ViLIsIcs F. & HORNUNG E. (2009): Urban areas as hot-spots for
introduced and shelters for native isopod species. Urban
ecosystems 12: 333-345.

VILISICS F., SOLYMOS P., NAGY A., FARKAS R., KEMENCEI Z. &
HORNUNG E. (2011): Small scale gradient effects on isopods
(Crustacea: Oniscidea) in karstic sinkholes. Biologia, 66 (3):
499-505.

VISNOVSKA Z. & BARLOG M. (2009): Prispevok k poznaniu
fauny pseudokrasovej Jaskyne pod Jankovcom 2 v Levoc-
skych vrchoch [Contribution to knowledge about fauna of
the pseudokarst Pod Jankovcom 2 Cave in the Levodské
vrchy Mts. In Slovak]. Aragonit, 14 (1): 63-66.

VISNOVSKA Z., PAPAC V., KOVAC L., Mock A., KOSEL V.,
PARIMUCHOVA A. & LUPTACIK P (2017): Spologenstvd bez-
stavovcov (Evertebrata) jaskyne Zdpolnd (Kozie chrbty)
[Invertebrates of the Zdpolnad Cave, Kozie chrbty Mts.,
Slovakia. In Slovak]. Slovensky kras, 55 (2): 203-21.

ZAGORODNIK |. & VARGOVICH R. (2004): Kontrolnij spisok pe-
¢ernoj fauny Ukrajny [Checklist of cave fauna of Ukraine.
In Ukrainian], pp. 191-216. In ZAGORODNIK | (ed): Fauna
pecer Ukrajny. (Cave fauna of Ukraine). Proceedings of the
Theriological School, volume 6. Kyiv, 248 pp.



2%

3.

123e

43 *
103 o
134 ¢
140 o

168 o
74us

178 o

181 @

185 o
188 o

OBSAH | CONTENTS

Clanky | Articles

BERNATOVA Dana, KLIMENT Jan & TOPERCER Jan | Bezodtokové preliaciny
— vegetacné reflgid v riecnej krajine Turcianskej kotliny

RUDY J&n, PAPAC Vladimir, MLEJNEK Roman & Mock Andrej | Terrestrial isopods (Oniscidea)
in Slovak caves: species diversity and distribution along regional and geographical
gradients

KoNvICKA Ondrej | Druhy pfispévek k faunistice broukd (Coleoptera) Valasska
(vychodni Morava, Ceska republika)

RESL Kvétoslav, LINHART Martin & LASKA Radomir | Strevlikoviti brouci
(Coleoptera: Carabidae) lokality Bzenec-Privoz

KASAK Josef, STANOVSKY Jifi & PRIDAL Antonin | Prvni lokalita majky uralské
(Meloe uralensis) (Coleoptera: Meloidae) na st¥edni Moravé (Ceskd republika)

PATEK Jakub | Brouci (Coleoptera) Bystfice pod Hostynem a okoli (vychodni Morava,
Ceska republika)

TRAVNICEK Duan | Potapnik Bidessus delicatulus (Schaum, 1844) v Ceské republice

ZEMANOVA Kvéta, SHROMAZDIL Pavel, NEMECEK Zdenék & BERAN Jaromir | Prvni prokdzané
hnizdéni pustika bélavého (Strix uralensis) v Ptaci oblasti Hostynské vrchy

Aktuality a Persondlie | Currents News and Personals
Zlinské muzeum hostilo celostatni seminar zoologti muzei a ochrany prirody v roce 2021

Entomologické exkurze pro Sirokou verejnost poradané Vychodomoravskou pobockou
Ceské spole¢nosti entomologické v roce 2021

Sitové mapovani cévnatych rostlin v okrese Vsetin mimo CHKO Beskydy v roce 2021

Acta Carpathica Occidentalis

© Muzeum regionu Valassko, prispévkova organizace
a Muzeum jihovychodni Moravy ve ZIing, prispévkova organizace, 2021

ISBN 978-80-87614-64-8 (Muzeum regionu Valassko, prispévkova organizace, Vsetin)

ISBN 978-80-87130-60-5 (Muzeum jihovychodni Moravy ve Zling, prispévkova organizace, Zlin)
ISSN 1804-2732 (Print)
ISSN 2787-9976 (On-line)



