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Three caves in the Belianske Tatry Mts (N Slovakia) were investigated 
for mites (Acarina, Mesostigmata). Altogether, 19 species were collected 
in the caves by bait exposure. The mass of the bait material had no direct 
impact on the quantity or quality of the mesostigmatid mites caught. The 
diversity of the mesostigmatid mite fauna in these cold caves was high. 
The species Vulgarogamasus maschkeae is known only from caves of the 
Belianske Tatry Mts in Slovakia
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Introduction

Biospeleological investigations have a long 
tradition in Central Europe. There are data 
available on mesostigmatid mites from caves 
in the Aggtelek Karst in Hungary (SZALAY, 
1931; DUDICH, 1932), the Moravský kras karst 
in the Czech Republic (WANKEL, 1861; WILL-
MANN, 1954), and caves in Austria (STROUHAL, 
1939). However, in recent decades new data 
from these countries are absent. Unlike its 
neighbouring countries, the first data about 
mesostigmatid mites from caves in Slova-
kia appeared as late as in the second half of 
the 20th century. The first data from Slovakia 
came from Brázda abyss in the Slovenský kras 
karst (KOŠEL, 1975), the Medvedia jaskyňa 
cave in Slovenský raj (KOŠEL, 1976), and from 
the caves of the Slovenský kras karst (KOŠEL, 
1994). Later, FENĎA & KOŠEL (2000) published 
a review on the fauna of mesostigmatid mites 

of five caves in the National Park Slovenský 
raj, MAŠÁN (2001, 2003) mentioned the occur-
rence of uropodid and macrochelid mites in 
caves of the Slovenský kras National Park 
and FENĎA (2002) published the first discov-
ery of Vulgarogamasus maschkeae in the Ala-
bastrová jaskyňa cave in the Belianske Tatry 
Mts. Further data on Mesostigmata in under-
ground ecosystems were published by KOVÁČ 
et al. (2002a) from the Demänová cave sys-
tem (the Nízke Tatry National Park), KOVÁČ et 
al. (2002b) from the Belianska jaskyňa cave 
(the Belianske Tatry Mts) and MOCK et al. 
(2002, 2004a) from the caves of the Važecký 
kras karst. The lastest data are from the 
Ochtinská aragonitová jaskyňa cave (KOVÁČ 
et al., 2004a), the caves of the Slovenský kras 
National Park (KOVÁČ et al., 2004b) and from 
the caves of the Čierna hora Mts (MOCK et 
al., 2004b). In this study, we present the first 
data about the fauna of mesostigmatid mites 
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from Alabastrová jaskyňa and Ľadová pivnica 
caves in the Belianske Tatry Mts.

Materials and methods

The research was carried out in three caves situ-
ated in the Belianske Tatry Mts from June 1999 
to October 2003. Terrestrial invertebrates were 
collected by bait exposure. The bait consisted 
of sawdust or wood shavings (about 1 litre per 
bait) sprinkled with oat flakes, cereals, flour, 
and meat-based fish food. Before exposure, the 
bait was sterilised and subsequently exposed at 
each site for the entire investigation period. Af-
ter exposure, the substrate of the bait was put in 
polyethylene bags and immediately transported 
to the laboratory (or stored in a cold place for a 
few days). The temperature was taken by a ther-
mometer placed in the cave during the whole 
investigation period. Mites were extracted from 
the baits by Tullgren’s apparatus with a 40W 
light bulb as a heat source into 70% ethyl alcohol. 
The mites were processed and mounted in per-
manent microscopic preparations using chloral 
hydrate medium (Liquid de Swan). 

The abundance of mites (percentage of 
specimens) and frequency (percentage of posi-
tive baits) were evaluated. Regression analysis 
was carried out, as by ZAR (1996) and significance 
was tested by Student’s t-test (POOLE, 1974).

Alabastrová jaskyňa cave is situated at an 
altitude of 1,390 m a.s.l. (49º14’ N, 20º17’ E) and 
the main horizontal corridor is 212 m long. The 
total length of the cave is 300 m. The big en-
trance (8 x 3 m) has a NE exposure. The atmos-
phere has a dynamic character: in summer cold 
air flows out, in winter it comes from the outside. 
The cave is situated in the forest zone with Picea 
excelsa and Pinus mugo. The temperature in the 
hindmost part is stable: 3.8–4.0 ºC. The cave was 
investigated from June 1999 to June 2002 for a 

minimum of three times a year – altogether 12 
visits and four stations with bait (AC1-AC4).

Belianska jaskyňa cave is a show cave, 2,230 
m long and the main entrance is at an altitude of 
890 m a.s.l. (49º13’ N, 20º18’ E). Communication 
between the cave and the surface environment 
is very limited, through a small artificial opening 
with a diameter of ca 0.4 m. The inner tempera-
ture is relatively stable and varies around ±5.8 
ºC. The cave complex is in the forest zone with 
Picea excelsa. The cave was investigated from 
June 2001 to October 2003 – 7 visits, five stations 
with bait (BC1-BC5).

Ľadová pivnica cave is 60 m long, with a big 
entrance (8.5 x 6.5 m) at an altitude of 1,433 m 
a.s.l. (49º14’ N, 20º16’ E). It consists of a simple 
corridor moderately descending with a coarse 
stony bottom without clay and the lowest part 
of the cave is covered with ice the whole year 
round. The air temperature in the middle part 
varies from –4.5 ºC in winter to 6.2 ºC in sum-
mer, in the lowest part (covered with ice) from 
–4.2 to 1.6 ºC and in the rear upper part (with 
bait) from 0.8 to 3.6 ºC. The cave was investigat-
ed from January 2001 to June 2002 – 5 visits, one 
station with bait.

Results and discussion

In total, 24,148 individuals of 19 mesostigma-
tid mite species were collected during the in-
vestigation (Tab. 1). The most abundant spe-
cies were Cyrtolaelaps mucronatus (39.4%), 
Vulgarogamasus remberti (21.8%), V. oude-
mansi (16.8%), and Parasitus loricatus (10.4%). 
The most frequent species were typical cave 
dwellers, such as C. mucromatus (91.4%), V. 
remberti (86.2%), V. oudemansi (72.4%), C. 
chiropterae (51.7%), and P. loricatus (44.8%).
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Fig. 1. Average number of Parasitus loricatus per station in the Alabastrová jaskyňa cave (A) and Belianska 
jaskyňa cave (B).



Out of the 19 species, Cyrtolaelaps muc-
ronatus and Parasitus loricatus are typical 
representatives of the Slovak cave fauna. 
They prefer subterranean conditions, where 
they find food and reproduce, but they also 
inhabit surface habitats (forest litter, nests of 
mammals, etc.). We can classify them as eu-
troglophiles (MOCK et al., 2004b). Cyrtolaelaps 
mucronatus was the most abundant species 
in the caves of the Slovenský raj National 
Park (FENĎA & KOŠEL, 2000) and in the caves of 
the Slovenský kras karst National Park. The 
species was also the most abundant in large 
guano heaps (KOVÁČ et al., 2004b). Parasitus 
loricatus is a common species in European 
caves [see Willmann’s comment (WILLMANN, 
1936) – “widespread cave mite, absent from 
scarcely any cave”]. Actually, the species is 
known in caves from Sweden (LUNDQVIST et 
al., 1999) to Morocco (BOUTIN et al., 1996). Par-
asitus loricatus prefers deep places in caves 
(FENĎA & KOŠEL, 2000), but we did not confirm 
this observation in the Alabastrová jaskyňa 

cave (Fig. 1A). The situation in the Belianska 
jaskyňa cave is different (Fig. 1B). Thus far, 
we have not found this species in Slovak ice 
caves; and the species is also absent from the 
Ľadová pivnica cave, where the lowest part is 
covered with ice the whole year round.

Vulgarogamasus maschkeae has been 
described in mines in the Czech Republic. 
In Poland, it is known from the Szczelina 
Chocholowska cave, the Tatra Mts (SKALSKI, 
1967), and in Slovakia only from caves in the 
Belianske Tatry Mts.

The other mite species comprise sur-
face forms that temporarily migrated into 
subterranean habitats, mainly from various 
immediate surrounding sites. Many of them 
are present in other Slovak caves – Arcto-
seius pristinus and Saprosecans baloghi in the 
Demänová cave system (KOVÁČ et al., 2002a), 
Vulgarogamasus oudemansi, V. remberti and 
Cyrtolaelaps chiropterae were found in all 
caves investigated in the Slovenský raj Na-
tional Park (FENĎA & KOŠEL, 2000) and C. chi-
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Fig. 2. Dependence of the weight of dry bait and the number of mite individuals (A) and number of spe-
cies (B).

Fig. 3. Dependence of the age of bait and the abundance of mites in the Alabastrová jaskyňa cave (A) 
and the Belianska jaskyňa cave (B).



ropterae was also found in the Domica cave 
(KOVÁČ et al., 2004b). Proctolaelaps pygmaeus, 
Uropoda minima, and V. remberti have stable 
populations in the Belianska and Alabas-
trová jaskyňa caves. Rich and stable popula-
tions of P. pygmaeus are known from caves 
of the Slovenský raj National park and from 
the Demänová cave system (FENĎA & KOŠEL, 
2000; KOVÁČ et al., 2002a). Vulgarogamasus 
remberti is known from caves in the Slov-
enský raj National park, the Slovenský kras 
karst National Park, and caves of the Čierna 
hora Mts (FENĎA & KOŠEL, 2000; KOVÁČ et al., 
2002b; MOCK et al., 2004b).

The remaining taxa (Crassicheles holsa-
ticus, Euryparasitus emarginatus, Hypoaspis 
pini, Leptogamasus sp., Trachytes aegrota, 
Trichouropoda structura, Urodiaspis tecta, 
Veigaia nemorensis, Zercon triangularis) are 
dwellers of the forest soils and litter, occa-
sionally penetrating into underground spac-
es (actively or as phoretic on insects or mam-
mals).

FENĎA & KOŠEL (2000) compared several 
sampling methods used in the caves of the 
Slovenský raj National Park: bait exposure 
seems to be more effective than pitfall traps 
from the point of view of quantity, but spe-
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Species Alabastrová 
jaskyňa

Belianska 
jaskyňa

Ľadová 
pivnica

Ascidae
Arctoseius pristinus Karg, 1962 +
Proctolaelaps pygmaeus (J.Müller, 1860) +++ ++
Halolaelapidae
Saprosecans baloghi Karg, 1964 +++
Eviphididae
Crassicheles holsaticus Willmann, 1937 +
Laelapidae
Hypoaspis pini Hirschmann, 1969 +
Parasitidae
Leptogamasus sp. +
Parasitus loricatus (Wankel, 1861) ++ +++
Vulgarogamasus maschkeae (Willmann, 1936) + ++ +
Vulgarogamasus oudemansi (Berlese, 1903) +++ +++ ++
Vulgarogamasus remberti (Oudemans, 1912) +++ +++ +++
Rhodacaridae
Cyrtolaelaps chiropterae Karg, 1971 ++ +++ +
Cyrtolaelaps mucronatus (G.et R.Canestrini, 1881) +++ +++ +++
Euryparasitus emarginatus (C.L.Koch, 1839) + +
Trachytidae
Trachytes aegrota (C.L.Koch, 1841) + +
Trematuridae
Trichouropoda structura Hirschmann et Zirngiebl-Nicol, 1961 +
Urodinychidae
Urodiaspis tecta (Kramer, 1876) +
Uropodidae
Uropoda minima Kramer, 1882 ++
Veigaiaidae
Veigaia nemorensis (C.L.Koch, 1839) +
Zerconidae
Zercon triangularis C.L.Koch, 1836 +

Average number per bait 397.3 447.7 376.4

Table 1. List of mesostigmatid mite species found in caves of the Belianske Tatry Mts and their abun-
dance.

Key: Abundance: + less than 10 individuals; ++ 11 to 200 individuals; +++ more than 200 individuals.



cies composition is almost the same. Hand-
picking is not a good sampling method for 
very small arthropods (LUNDQVIST et al., 
1999); and, based on our experience it is only 
of use as an additional sampling method. We 
also examined the dependence of dry weight 
of baits and the abundance of mesostigmatid 
mites caught. We found no relation (Fig. 2A). 
Similarly, no relation was observed between 
the dry weight of bait and the number of spe-
cies (Fig. 2B). The mass of bait material had 
no direct impact on the quantity or quality 
of mesostigmatid mites caught (dry weight 
of our baits varied from 72 g to 200 g), but of 
course very small baits could be completely 
consumed. Another question is the depend-
ence of the age of the bait and the abundance 
of mites in it. In some cases, there was an ap-
parent tendency towards an increase in mite 
numbers with bait age (e.g. in Alabastrová 
jaskyňa cave, Fig. 3A), but in other cases 
there were fluctuations (Belianska jaskyňa 
cave, Fig. 3B). These fluctuations were not 
due to temperature – e.g. in bait BC1 the in-
ner temperature was relatively stable and 
varied between 3.8 ºC (April 2002) and 5.1 ºC 
(September 2001) and in bait BC4 the inner 
temperature was even more stable during 
the investigation and varied between 5.1 ºC 
and 5.2 ºC.

The diversity of the mesostigmatid mite 
fauna in the cold caves we investigated was 
unexpectedly high in comparison with other 
Slovak caves. Low diversity is characteristic 
of caves in the northern part of the W Car-
pathians (KOVÁČ et al., 2004b). In addition, 
in the caves of the Belianske Tatry Mts the 
mite fauna is affected by the absence of bat 
guano and the limited occurrence of rotten 
wood, both important sources of subterra-
nean trophic webs. In cold caves with guano 
in the Slovenský raj National Park 12 mite 
species were detected (FENĎA et KOŠEL, 2000). 
By contrast, 28 species are known from the 
caves of the Slovenský kras karst National 
Park, where decaying wood, bat guano, and 
sinter surfaces with percolating water repre-
sent the basic source of organic matter and 
nutrients for the fauna (KOVÁČ et al., 2004b).
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