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INVERTEBRATES OF DOBSINA ICE CAVE AND STRATENA CAVE
SYSTEM, SLOVAK PARADISE, SLOVAKIA
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Abstract: So far, 262 invertebrate taxa have been identified in the entire Stratena Cave System, 91 of
which occupy Dobsina Ice Cave. Individual entrances to the system are situated on slopes covered
by a mountain spruce forest. The parietal fauna of the entrance sections of the Stratend and Psie
diery Caves consists of a rich dipteran community. The collapsed doline at the entrance of Dobsina
Ice Cave represents a peculiar microclimatically inverse habitat inhabited by cold-adapted species
of soil fauna. The shallow soil profile at the entrance of Dobsind Ice Cave is occupied by recently
discovered Collembola species Megalothorax dobsinensis. Its existence is exclusively limited to
the cold and wet parts of the entrance microclimatic gradient. The cave sections filled permanently
with glaciers are the poorest in terms of species diversity, with only 4 invertebrate species recorded.
Collembola Deuteraphorura kratochvili and Protaphorura janosik are Carpathian endemics.
P. janosik is characteristic of the entire cave system, occasionally with higher population density on
the ice surface. Unglaciated parts of the Stratena Cave System represent an environment with a more
microclimatic balanced regime with an air temperature between 3—6 °C. These parts are the habitat
of troglobiotic and eutroglophilic invertebrates such as mite Pantelozetes cavaticus and Cyrtolaelaps
mucronatus, collembolans Pygmarrhopalites aggtelekiensis and Megalothorax carpaticus, isopod
Mesoniscus graniger and diplopod Allorhiscosoma sphinx. The Stratena Cave is the locus typicus
of troglobiotic mite Foveacheles troglodyta (family Rhagidiidae). The cave system is also rich in
standing water habitats. Due to its macroscopic dimensions, Niphargus tatrensis is the most striking
stygobiotic crustacean in the Stratena Cave System. Other typical representatives of the aquatic fauna
are minute crustaceans Elaphoidella sp. and Bathynella natans occupying pools in unglaciated parts
of the Dobsina Ice Cave. The presence of highly adapted terrestrial and aquatic cave invertebrates,
some of them classified as glacial relicts, indicates the stable environmental conditions of the Dobsina
Ice Cave despite its long-term exploitation as a tourist cave.

Key words: ice caves, climatically inverse habitats, cave fauna, glacial relict, Western Carpathians
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INTRODUCTION

The environmental conditions of caves provide habitats for various organisms, including
invertebrates. Investigation of cave fauna of the Slovak Paradise does not have a long tradi-
tion. This was probably due to the fact that there was no larger non-glaciated cave known in
the area till the middle of the last century. Thus, a more systematic biological research in the
caves of the Slovak Paradise began only after 1945 (Kosel, 1984). Most of the early studies
were focused on the inverse habitats at the entrance of the Dobg$ina Ice Cave, characterised
by liverworts and moss cushions overgrowing rocks (Stach, 1949; Nosek, 1969; Rizicka and
Vavra, 1993; Kovac et al., 1999). These are commonly occupied by cold tolerant collembolans
Hypogastrura crassaegranulata and Appendisotoma absoloni, and coleopterans Choleva
nivalis and Duvalius bokori valyianus (Gulicka, 1975; Hurka and Pulpan, 1980; Hurka et
al., 1989). In deeper parts of the cave, Gulic¢ka (1975) found diplopod Allorhiscosoma sphinx
species endemic to the Western Carpathians. Data on the aquatic fauna of the Dobsina Ice
Cave are still scarce. In the deeper non-glaciated parts of the cave, as well as in the spring
situated below the cave entrance, ostracods Cypridopsis subterranea, C. vidua and Candona
candida were recorded (Petkovski, 1966; Guli¢ka, 1975, 1982; Caputa, 1985). Stérba (1956)
found crustaceans Arcticocamptus cuspidatus var. ekmani, Gammarus fossarum, Niphargus
sp. and Ostracoda gen. sp. occupying the brook below the spring.

Occurrence of stygobiotic crustacean Niphargus tatrensis in the Stratend Cave was
mentioned by Kosel (1984).

In the last two decades, a more intensive zoological research was carried out in the
caves of the Slovak Paradise in order to get more complex data on the overall structure of
the invertebrate communities in this area. Collembola communities in Duca and Stratena
Caves were studied by Kovac¢ and Kosel (1998) and Kovac et al. (1999). The authors found
the caves occupied by three obligate cave collembolans species, namely Pygmarrhopalites
aggtelekiensis, Deuteraphorura kratochvili and Protaphorura janosik.

More recently, Kovac et al. (2006) carried out comprehensive invertebrate research in
the Dobsina Ice Cave, focusing on both the terrestrial and aquatic habitats in three types of
environments: (1) non-glaciated cave sections, (2) glaciated cave section, and (3) entrance
section with climate inversion. The authors identified a broad spectrum of invertebrates,
predominantly Acari, Collembola, and Coleoptera, with only 23 taxa found in the cave parts.
Diverse colonies of microfungi were isolated from the cave sediments and air (Novako-
va, 2006). The latest detailed research of invertebrate communities was conducted in the
Duca Cave (Kovag et al., 2012). The entrance habitats of the Dobsina Ice Cave represent
the type locality of collembolan species Megalothorax dobsinensis considered to be glacial
relict (Papac et al., 2019). It has yet to be found deeper in the cave, where the surfaces of the
water pools host another species of the same genus Megalothorax carpaticus (Papac and
Kovag, 2013).

The aim of this contribution is to provide comprehensive data on invertebrate communities
of the Dobsina Ice Cave and other parts of the Stratend Cave System, summarizing literary
sources as well as previously unpublished data.

LOCALITY

The National Natural Monument Dobsina Ice Cave is a famous tourist cave located in
the Slovak Paradise National Park, Slovakia. The cave entrance has been known since time
immemorial, previously under the name “ice hole”. The first official documentation of the
cave was made by E. Ruffiny in 1870, when he descended into the cave interior. Immediately
after discovery, the cave attracted much attention from the professional and general public.
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The Dobsina Ice Cave represents a unique, partly glaciated underground system, which
scientifically ranks among the most important subterranean sites worldwide, listed as such
among the UNESCO World Heritage Sites (Bella et al., 2005).

Speleo-genetically, the Dobsina Ice Cave is a part of an extensive, multilevel Stratena Cave
System including in addition the Duca Cave and Psie diery Cave, with a total length of more
than 23 km (Bella et al., 2018). The entrance to the Dobsina Ice Cave is a collapsed doline
at an elevation of 969 m a.s.l. situated in a north-facing slope. The collapse separated the
Dobsina Ice Cave with 1,483 m of passages from the remainder of the Stratena Cave System.
The main part of the Dobsina Ice Cave consists of a large chamber containing perennial ice
masses. The beginning of the ice filling development is estimated to 250—140,000 years ago.
The average air temperature in glaciated Great Hall is —2.7 °C to —3.9 °C in February and
approximately +0.2 °C in August. Unglaciated deeper parts of the cave are warmer with air
temperature ranging between +0.8 °C and +3.5 °C. The Dobsina Ice Cave is a statodynamic
cave with a different winter and summer regime of air circulation (Korzystka et al., 2011;
Bella and Zelinka, 2018; Kovac, 2018). In the neighbouring Stratena Cave, the humidity is
balanced and reaches the values from 95 to 100%. Average temperatures fluctuate around
the average outside temperature, except for sites near the surface. The average air tempera-
ture in Stratena Cave is 4.9 °C, the lowest values of temperature were measured in the parts
near Dobsina Ice Cave. In the longitudinal profile of the cave system, in the direction from
southeast to northwest across the Du¢a massif, temperatures gradually decrease because of
different orientation of the massif towards the sun (Tulis and Novotny, 1989).

The surroundings of the cave entrances, or the cave sections that are in close contact
with the surface, provide relatively suitable food sources and microclimate conditions for
invertebrates. The Dobsina Ice Cave and Duéa Cave represent collapsed dolines formed by
limestone scree slopes covered by soil, leaves, and pioneer vegetation (mostly mosses and
liverworts). Other entrances to this complex cave system are substantially smaller, lacking
collapsed-entrance morphology. Both Dobsina Ice Cave and Stratena Cave System are basi-
cally oligotrophic systems, where the food supply is limited to organic material dissolved
in percolating water and very scarce wood residues and bat droppings (guano).

Even though this cave system is one of the most numerous wintering sites of bats in
Slovakia, guano is present in minimal quantities here. This is because the bats are almost
absent from the cave during summers. The bottoms of most lakes within the cave are covered
with allochtonic fluvial sediments. Water levels in the cave lakes vary greatly during the
year, depending on the hydrological conditions on the surface (Novotny and Tulis, 2005).

Regarding zoogeographic regions of the cave and karst fauna, the territory of the Slovak
Paradise National Park is a well differentiated karst region belonging to the Bukkiko-
Gemerico-Scepusicum supraregion (Kosel, 2012).

MATERIAL AND METHODS

Presented data are based on available literature sources (Kovac and Kosel, 1998; Fend’a
and Kosel, 2000; Kovac et al., 2006, 2012) and were significantly supplemented by original,
unpublished data collected by V. Kosel and in case of Collembola, by N. Raschmanova and
L. Kovac. Some invertebrate collections were made in Psie diery Cave in September 2019. We
used a combination of several collecting methods: pitfall trapping, hand collecting, extrac-
tion of exposed baits, as well as extraction in photo-eclector and sifting of organic material
found in the caves and cave entrances. A plankton net was used to collect aquatic fauna in
the sinter pools and puddles formed in cave sediments. Within the cave system, the entrance
parts of Dobsina Ice Cave, Duca, Psie diery, and Stratena Cave were examined in detail.
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Habitats in different parts of the cave system were selected, based on their heteroge-
neity, for collecting terrestrial and aquatic fauna in order to cover a substantial diversity
of invertebrates. Table 1 provides a summary taxonomic overview of invertebrates known
from the caves within the Stratena Cave System, along with references to the literature
sources of this data.

RESULTS AND DISCUSSION

The combination of trophic conditions and microclimatic factors significantly affected
the diversity and distribution of invertebrates in the Stratena Cave System. Altogether, 262
invertebrate taxa were identified in the entire cave system, including 91 species found in
the Dobsina Ice Cave (Tab. 1). More comprehensive studies on invertebrates were previ-
ously carried out in the other two major cave systems of the Western Carpathians. In the
Domica—Baradla Cave System situated in the Slovak and Aggtelek Karst (Kovac et al.,
2005; Papac et al., 2014), 503 invertebrate taxa were found, while 122 invertebrate taxa were
recorded in the Deménova Cave System in the Low Tatra Mts (Kovac et al., 2002; Kovac
and Visnovska, 2014). The Stratena Cave System is geographically situated between the
above-mentioned cave systems and is characterized by the presence of a wider spectrum of
endemic, cold-adapted forms of invertebrates. Several invertebrate species occupying the
Dobsina Ice Cave represent obligate cave forms with endemic distribution limited either
exclusively to the caves of the Slovak Paradise or more broadly to several southern karst
regions of the Western Carpathians (Kosel, 2009, 2012). Thus, the Stratena Cave System
represents an important biospeleological site of the Western Carpathians.

Faunistic overview
Rotifera

Because of their adaptability, rotifers are widely distributed in freshwater, marine, and
limno-terrestrial habitats. There are even a few parasitic species known. Parasitic rotifers
include, among others, rare trophic types belonging to the genera Balatro, which are endo-
parasites of annelid worms (Kosel, 1973). The presence of Balatro calvus was confirmed
in annelid specimens (fam. Enchytraeidae) found in Stratend Cave (Kosel, unpubl).

Crustacea

The examples of fauna associated with ice
caves may be found among aquatic crustaceans.
Microscopic stygobiotic syncarid Bathynella natans
(Fig. 1) and copepod Elaphoidella sp. inhabit pools
in non-glaciated parts of the Dobsina Ice Cave with
water temperature around 3 °C. B. natans belongs
to Bathynellacea group, of which three species have
been reported in the Slovak caves (Brtek, 1994).
It is the most common inhabitant of micro-spaces
of submerged sediments (freatobiont) in various
types of subterranean waters (hyporheic habitats),
marginally occurring in standing waters, e.g. sinter

Fig. 1. Stygobiotic crustacean Bathynella natans lives in
pools of unglaciated parts of the Dobsina Ice Cave, body
length 1.5 mm. Photo: Z. Visnovska
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pools in the Biely Dom Hall of the Dobsina Ice Cave. Macroscopic amphipod Niphargus
tatrensis was observed in the sinter pools and lakes in Stratena Cave and Psie diery Cave
(Kosel, 1984; Hudec and Mock, 2011). N. tatrensis represents a stygobiotic species inhabiting
groundwaters of the karst areas in central and northern Slovakia (Kovac et al., 2014).

Isopoda

Among the nine representatives of terrestrial
crustaceans known in the Stratena Cave System, only
isopod Mesoniscus graniger (Isopoda, Oniscoidea)
is regarded as a cavernicolous species. It is a blind
and depigmented form predominantly inhabiting
caves and endogeic habitats (Mlejnek and Duchac,
2001, 2003). Geographic distribution of M. graniger
covers the Carpathian Mountains, the Dinaric
Mountains, and the Julian Alps (Derbak et al.,
2018). The absence of this saprophagous terrestrial
crustacean in the Dobsina Ice Cave is presumably
associated with a low air temperature not exceeding
3.5°C, as well as with poor food sources (in the form
of decaying organic material) present in the cave.
It has been observed that M. graniger prefers food
sources containing several essential compounds, e.g. _ P
algae, fungi, and bat guano (Sustr et al., 2005, 2009). Fig. 2. Rare petricolous isopod Trachelipus

Trachelipus difficilis is a relatively rare petricolous difficilis, occasional inhabitant of the
species with occasional occurrence on the walls of walls in cave entrances, body length 2 cm.

cave entrances (Fig. 2). Photo: A. Mock

Acari
Mesostigmata

In total, 23 taxa were found throughout the Stratena Cave System. Predatory mites
of the Mesostigmata group are represented by euryvalent species, widely distributed in
various surface microhabitat, . g. Proctolaelaps pygmaeus and Veigaia nemorensis. Several
eutroglophiles, such as Cyrtolaelaps mucronatus, Parasitus loricatus, Uroobovella advena,
Vulgarogamasus oudemansi, and V. remberti form rich and stable populations in the cave
system. The first two species represent typical components of the Western Carpathian caves.
In general, P. loricatus prefers deeper parts of the caves, but it has not been found yet in ice
caves. The guanophile U. advena occupies bat guano and rich organic material supplies in
the Psie diery Cave (Fend’a and Kosel, 2000).

Oribatida

Of the total number of 53 taxa, only 11 oribatid species were recorded in the Stratenska,
Duca, and Dobsina Ice Cave. Of these, only Pantelozetes cavaticus, Gustavia microcephala,
and Ceratozetes macromediocris inhabit deeper cave parts. The last two species are
common inhabitants of surface habitats without closer relation to the cave environment. The
occurrence of the other oribatids is considered to be random, as evidenced by low number
of collected individuals and the presence of two xerophilic species Cymberemaeus cymba
and Sphaerozetes piriformis, as well as species found in rodent fur Ceratoppia bipilis and
Xenillus tegeocranus. Most of Oribatida were found in wood residues near the cave entrances,
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mainly in Duca Cave. The only exception is P. cavaticus, which is the most abundant oribatid
species in the Western Carpathian caves. The occurrence of large numbers of individuals
and the presence of juvenile stages at collecting site indicate its successful reproduction in
subterranean habitats (Cuptacik, 2006; Kovac et al., 2014).

Prostigmata

Rhagidiid mites are among the other Acari best adapted to subterranean life. Two
species of this family were identified across the entire Stratend Cave System, namely
Foveacheles troglodyta and Poecilophysis spelaea. The first species is currently the only
Western-Carpathian rhagidiid with striking troglomorphic features. The Stratena Cave is
P. spelaea type locality (Zacharda, 1988). After its discovery, the species was also found
in other caves in central Slovakia, i. e. in the caves of Muranska planina Plateau, Western
Tatra Mts. P. spelaea represents a glacial relict, inhabiting colder European caves and larger
stone debris (Kovac et al., 2014).

Opiliones

The total number of Opiliones species known in Slovakia reaches 35. Of this, only
13 species have been registered in Slovak caves (gestékové and Mihal, 2014; Kovac et al.,
2014). Most of the harvestmen found in the caves represent petricolous forms occupying
walls of the cave entrances. Carpathian species Ischyropsalis manicata inhabits mainly the
mountain karst caves. The species is widely distributed in forests and is usually found under
stones. In addition, 1. manicata is closely associated with the subterranean environment,
which is manifested by the ability of individuals to reproduce in the cave entrance zones
as well as the partial depigmentation of their bodies (Stasiov et al., 2003).

Araneae

There are many species that are considered troglophiles, predominantly those of the
family Linyphiidae. The tendency to colonize shallow as well as deep subterranean habitats
is characteristic of many species of the genus Porrhomma. Nearly half of the species
belonging to this genus possess distinct morphological adaptations towards subterranean
mode of life. P. rosenhaueri, characterized by reduced eyes and pale body, has been found
to occupy Duca Cave. The species appears to be the main cavernicolous species of the cold
mountain caves, found also in other caves of the Slovak Paradise. The distribution range of
P. rosenhaueri extends over a large part of Europe. P. convexum is another species recorded
in Duca Cave. The species is known from all over Europe and North America. Compared
to the previous Porrhomma species, P. convexum has significantly larger eyes and is fully
pigmented. Yet, it prefers wet and cold subterranean habitats (Kosel, 2012; Ruzicka, 2018).

Diplopoda

Diplopods belong to the dominant representatives of cave macroarthropods. Many surface
species inhabit caves either temporarily or accidentally. Allorhiscosoma sphinx is endemic
to central karst areas of the Western Carpathians and is considered a eutroglophile species
(Fig. 3). It lives and reproduces in the aphotic zones of caves. A. sphinx forms numerous
populations across the entire Stratena Cave System, except for its glaciated parts (Kovac
et al., 20006). Leptoiulus mariae is another endemic diplopod recorded in the Stratena Cave
System. Carpathian endemics Chelogona carpathicum and Leptoiulus liptauensis are edaphic
forms typical of high-altitude habitats. Besides, they are often found in cold sites at lower
altitudes, such as deep gorges and cold cave entrances, including those into the Stratena
Cave System (Gulicka, 1975).
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Chilopoda

Chilopods are frequent predators of small
invertebrates at cave entrances; however,
obligatory subterranean forms are absent in
Slovak caves (Kovac et al., 2014). Species of the
genus Lithobius occur commonly in hypogean
habitats. Of these, L. erythrocephalus and L.
forficatus were recorded in the Stratena Cave.
L. erythrocephalus often penetrates deeper into
the aphotic zones of caves. Its distribution is
restricted to the Eastern Alps and the Carpathi-
ans. L. forficatus occurs exclusively in parts of
the caves that are close to the surface. It is one
of the most widespread chilopod species, with
a broader distribution range extending over
Europe, the Caucasus, and northern Africa
(Orszégh et al., 1994).

Collembola

Collembola are among the most diversi-
fied groups of arthropods in subterranean
habitats. In the Dobsina Ice Cave and Stratena
Cave System, 39 taxa of Collembola were
detected, of which only 26 species occupy
the entrance parts. Three species are consid-
ered as obligate cave forms: Deuteraphorura
kratochvili, Protaphorura janosik (Fig. 4) and
Pygmarrhopalites aggtelekiensis (Fig. 5). The
first species is a typical inhabitant of caves of
central Western Carpathians, but also caves of
the southern karst regions. Megalothorax car-
paticus and P. janosik represent glacial relicts
associated with caves of alpine karst or cold
caves at lower elevations. Based on the latest
observations, P. janosik is endemic to the West-
ern and Eastern Carpathians, inhabiting both
karst and pseudokarst caves (Parimuchova et
al., 2017). P. aggtelekiensis is a species linked
to the areas with a plateau type of karst and
is considered to be Tertiary relict with well-
developed troglomorphic characters (Kovaé
et al., 2016). In Slovakia, the species was re-
corded for the first time in the Stratena Cave,
surprisingly remotely from locus typicus that is
Baradla Cave (Nosek and Paoletti, 1984). In the
Dobsina Ice Cave, P. aggtelekiensis occupies
even the cold parts with the air temperature
3.3 = 3.7 °C (Kosel, 2009). Megalothorax

5

s,

s [ % - |
Fig. 3. Western Carpathian endemic diplopod
Allorhiscosoma sphinx, body length 1.5 cm.
Photo: L. Kovac

(.f‘:, LT )

Fig. 4. Troglobiotic Collembola Protaphorura
Jjanosik,species characteristic of the cave system
with occurrence on ice surfaces, body length 4
mm. Photo: L. Kovaé & A. Parimuchova

Fig. 5. Obligate cave collembolan species
Pygmarrhopalites aggtelekiensis, body length
1.5 mm. Photo: L. Kovaé¢ & P. Luptacik



dobsinensis, discovered recently in a superfi-
cial subterranean habitat at the entrance of the
Dobsina Ice Cave, is most likely another glacial
relict. It is restricted to a cold and wet habitat,
along an inversed temperature gradient at the
cave entrance. Morphology of M. dobsinensis
does not show any clear troglomorphisms,
however, its known distribution suggests
preference of this species to the cold cave
. . entrances of the Western Carpathians (Papac
Fig. 6.  Collembola  Hypogastrura etal.,2019). Stach (1949) described subspecies
crassaegranulata occurs in moss cushions  Hypogastrura crassaegranulata dobsinensis
at the entrance of the Dobsina Ice Cave, from moss cushions at the entrance of the
body length 1‘,3 mm. Photo: L. Kovaé & pgpsing Ice Cave (Fig. 6) as well as a similar
N. Raschmanova form on the alpine soils of the High Tatra Mts.
as subspecies H. c. crassaegranulata. However, H. c. dobsinensis was later synonymized
with the nominal form H. crassaegranulata (Skarzynski, 2006).

Coleoptera

The coleopterans belong to the dominant groups of cavernicolous fauna. Previous at-
tention of collectors was focused mainly on carabid coleopterans, specifically to the genus
Duvalius. Of this, Duvalius bokori valyianus occurs the Stratend Cave System. The species
has broad distribution within the territory of eastern Slovakia where it inhabits surface
as well as endogeic microhabitats, and partially also caves. Another coleopteran Choleva
nivalis, family Leiodidae, can be considered a glacial relict due to its preference of cave
entrances and its occasional presence in deeper parts of the cold caves. Coleopterans of the
family Staphylinidae, can be also found in cold subterranean habitats. However, Quedius
mesomelinus, the most common species found in the Stratena Cave System, does not reach
the same population quantity and frequency as in warmer caves (Kovac et al., 2014).

Diptera

Dipteran flies are an important and regular component of parietal communities in the
entrance section of caves throughout the year. Several species are permanent inhabitants
of aphotic and stenothermic parts of caves during their larval stages. However, dipteran
diversity in the deeper sections of caves is apparently lower, and populations are usually
very scattered in the cave depending on the availability of the food source, i.e. decaying
organic materials. In Stratena Cave System, we found 57 species of 10 families. Families
Heleomyzidae and Mycetophilidae had the highest diversity, with 21 and 16 species recorded,
respectively. We found the highest dipteran diversity in the Stratend Cave with 48 species,
of which 46 species belonged to the parietal fauna. This number is related to numerous
visits to the cave and a complex sampling from the cave entrance to a distance of about 100
m from the closure inside the cave (space with regular occurrence of the parietal fauna).
Trichocera maculipennis and Bradysia forficulata are permanent residents of deeper parts
of the caves, where they successfully reproduce. These cave dipterans were collected using
pitfall traps and baits. Dipteran communities of Dobsina Ice Cave and Duca Cave are greatly
reduced due to unfavorable climatic conditions, especially in winter (frozen entrance parts).
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Data source
Hurka (1969)
Hurka (1969)

Psie
diery
Cave

48

48

Duca Cave

65

24

Entrance| Cave [Entrance| Cave
74

Stratena Cave

Biely dom
Dome

non-glaciated parts

Kvaplova
siefi Hall
22

Dobsina Ice Cave

Dome

glaciated parts

Entrance "7 iteny dém

68

Taxa

Ischnopsyllus simplex mysticus Jordan,

Ischnopsyllus hexaclenus Kolenati,
1942

1856
Number of taxa

CONCLUSION

The karst system of the Stratend Cave represents
aunique complex of relatively well-preserved subterranean
habitats with extensive underground spaces and many
rare, relict, and endemic subterranean forms typical of the
Western Carpathians, or even smaller local regions.

In total, 262 invertebrate taxa were recorded in the
Stratena Cave System, of which 91 taxa were found in
the Dobsina Ice Cave. A smaller part of this spectrum
consists of obligate subterranean forms (troglobionts/
stygobionts = 8). Based on the presence of typical species
and microclimatic conditions, we can define three zones
of species distribution within the cave system. Only four
species were recorded in glaciated sections, two of which
are obligate cave collembolans Deuteraphorura kratochvili
and Protaphorura janosik. Unglaciated sections represent
the largest part of the cave system with endemic and obligate
cave arthropods, such as rhagidiid species Foveacheles
troglodyte and oribatid species Pantelozetes cavaticus,
collembolans Pygmarrhopalites aggtelekiensis and
Megalothorax carpaticus, and eutroglophilous diplopod
Allorhiscosoma sphinx. Typical groundwater fauna is
represented by crustaceans, specifically by stygobiont
Niphargus tatrensis and phreatobionts Elaphoidella sp. and
Bathynella natans. The climatically inverted entrance part
of Dobsina Ice Cave with cold thermal regime throughout
the year, is inhabited by several cold-adapted soil-dwelling
species. The occurrence of the recently discovered
collembolan Megalothorax dobsinensis, a glacial relict,
is limited exclusively to a cold and wet section of the local
microclimatic gradient with stony debris covered primarily
by soil (MSS).
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