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Abstract: The aim of this study was to recognize the species composition of soil mites of the order
Mesostigmata in the soil/litter collected from rock cracks and crevices in Szczeliniec Wielki and Btgdne
Skaty rock labirynths in the area of the Stolowe Mountains National Park (part of the Sudetes in SW Po-
land). Overall, 27 species were identified from 41 samples collected between September 2001 and August
2002. The most numerous species in this study were Veigaia nemorensis, Leptogamasus cristulifer, and
Gamasellus montanus. Our study has also confirmed the occurrence or rare mite species, such as Veigaia
mollis and Paragamasus insertus. Additionally, 5 mite species were recorded as new to the fauna of this
Park: Vulgarogamasus remberti, Macrocheles tardus, Pachylaelaps vexillifer, Iphidosoma physogastris,
and Dendrolaelaps (Punctodendrolaelaps) eichhorni.
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INTRODUCTION

The Stolowe Mountains National Park (also known as the Goéry Stotowe NP)
was established in 1993, in the area of the only table hills in Poland, mainly due to
the occurrence of the very specific sandstone landscapes, including rocks labyrinths.
The rock labyrinths are generally composed of sandstones blocks, separated by
cracks and crevices (Szopka 2002). The rock cracks are characterized by mountain
microclimate with higher relative humidity (90-98%) and low temperature (c.a.
+8 to +12°C in summer), which differ from the surroundings (BaLby & Wozny 1998;
Smotris & Pomorskr 1998).

Previous studies of spiders and collembolans suggest that the rock labyrinths are
inhabited by arctic, alpine or cave species (BaLpy 2002; RyBak & BaLpy 2003, Smo-
Lis 2003). Spiders are represented there e.g. by the glacial relict Bathypantes eumenis
(L. Koch), the alpine Leptyphantes pulcher (Kulczynski), which occurs above 2000
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a.s.l., and the cave species Meta menardi (Latreille, 1804). The spider communities,
however, are dominated by the hygrophilous species Centromerus arcanus (O.P.-
Cambridge, 1873) (Wozny & Czaika 1985; BaLby & Wozny 1998). Similarly, Smo-
Lis and Pomorski (1998) have recorded the cave species of collembolan Schaefferia
emucronata Absolon, 1990, which occurs in Europe in the Alps and Pyrenees. They
also found the boreal-mountain species Folsomia sensibilis Kseneman, 1936 and the
hygrophilous Proisotoma recta Stach, 1930, which occurs in the Tatra Mountains.
Gwiazpowicz and Kamczyc (2009) described from the Szczeliniec Wielki plateau
one Arctoseius species new to science. Many species from this mesostigmatid genus
are abundant in the polar deserts and arctic tundra (LINDQUIST & Makarova 2011).

So far, published studies in the Stotowe Mountains National Park have led to the
discovery of 94 mesostigmatid species. Those studies were focused on investigation
of a selected mite family (MicHERDZINSKI 1969; KaczMAREK & MARQUARDT 2006),
genus (Broszyk 1980), species (Broszyk & Orszanowskl 1984; Kamczyc 2006a, b;
Gwiazpowicz & Kamczyc 2009) or were faunistic investigations in various micro-
habitats (Skorupskl & GorojucH 1996a, b; Skorupski et al. 1998) or only in soil
(Kamczyce & Gwiazpowicz 2009). However, there is no published information about
mesostigmatids in very specific microhabitats. That is why the main aim of this study
was to investigate the mesostigmatid mite community in the litter and soil in rock
cracks and crevices in the Szczeliniec Wielki and Btgedne Skaty rock labyrinths, to
determine if its species composition is unique.

MATERIALS AND METHODS

The investigations were carried out in Szczeliniec Wielki and Btedne Skaty rock
labyrinths in the Stolowe Mountains NP (part of the Sudetes in south-western Po-
land). The Szczeliniec Wielki labyrinth (50°29°N, 16°20’E) is a plateau located about
2 km south-east of Pasterka village, at 919 m a.s.l., while the Btgdne Skaty labyrinth
(50°28°N, 16°17°E) is a lower plateau, located north-east of Bukowina Ktodzka vill-
age, at 853 m a.s.l. Both study sites are characterized by deep cracks and crevices
in the rock labirynths, and are bordered by steep rock walls ending in wide boulder
fields sloaping towards the platforms of the closest villages (Kartéw and Bukowina
Ktodzka). The forests are early successional stages of the association Leucobryo—Pi-
netum, very specific and characteristic of the Stotowe Mountains. Scots pine Pinus
sylvestris, silver birch Betula pendula and Norway spruce Picea abies dominate in
the tree layer in the plateau. The herb layer is dominated by Vaccinium vitis-idaea,
V. myrtillus, Dicranum scoparium, and Calluna vulgaris (PLAN OCHRONY EKOSYS-
TEMOW LESNYCH 1998).

To conform to the requirements of the obtained sampling permission, which
aimed to minimize damage to the sensitive habitats of rock cracks, only 41 soil/litter
samples were taken between September 2001 and August 2002, using steel cylinders
(depth 0-10 cm, 40 cm?). Mites were extracted by using Berlese funnels with a mesh
size of about 2 mm. The soil/litter cores were heated from above with 40-W bulbs and
the extraction lasted 7 days. The organisms were collected in 70% ethanol, mounted
in permanent and semipermanent slides and counted.
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The analysis of the mesostigmatid mite community was based on indexes of
dominance (D, i.e. % of the total abundance) and frequency (£, i.e. % of all sam-
ples). Dominance classes were defined as follows: eudominants (>30%), dominants
(15.01-30%), subdominants (7.01-15.0%), recedents (3.01-7%), and subrecedents
(<3%). For frequency, the following classes were used: euconstants (>50%), con-
stants (30.01-50%), subconstants (15.01-30%), accessory species (5.01-15%), and
accidentals (<5%). The rank-abundance curve was used to visualize the proportional
abundance of all recorded species in the mite community. The species accumulation
curve shows the increase in the number of taxa with increasing sampling effort. Full
names of the species and the authors’ names are presented in Table 1.

Table 1. Checklist of mesostigmatid mites in the soil/litter collected from the rock cracks and crevi-
ces in the Szczeliniec Wielki and Bledne Skatly labyrinths in the Stotowe Mountains National Park.
Species new to the fauna of this national park are marked in bold

Adundance Dominance Number of Frequency

No. Species (ind.) (%) samples (%)
1 Dendrolaelaps eichhorni Wisniewski, 1980 1 0.4 1 2.4
2 Gamasellus montanus (Willmann, 1936) 35 13.9 13 31.0
2 Geholaspis longispinosus (Kramer 1876) 14 5.6 4 9.5
4 Geholaspis pauperior (Berlese 1918) 8 32 1 2.4
5 Hypoaspis oblongus (Halbert, 1915) 3 1.2 2 4.8
6  Iphidosoma physogastris Karg, 1971 3 1.2 3 7.1
7 Leptogamasus cristulifer (Athias, 1967) 40 15.9 16 38.1
8  Leptogamasus obesus (Holzmann, 1969) 5 2.0 5 11.9
9 Macrocheles sp. 1 0.4 1 2.4
10 Macrocheles tardus (C.L. Koch 1844) 6 2.4 2 4.8
11 Pachylaelaps furcifer Oudemans 1903 2 0.8 2 4.8
12 Pachylaelaps vexillifer Willmann, 1956 4 1.6 3 7.1
13 Paragamasus insertus (Micherdzinski, 1969) 16 6.4 12 28.6
14 Paragamasus neoruncatellus (Schweizer, 1961) 16 6.4 11 26.2
15 Paragamasus vagabundus (Karg, 1968) 1 0.4 1 2.4
16 Pergamasus barbarus (Berlese, 1905) 2 0.8 1 2.4
17 Pergamasus holzmannae Micherdzinski 1969 1 0.4 1 2.4
18  Pergamasus mediocris Berlese, 1904 5 2.0 3 7.1
19 Porrhostaspis lunulata Muller, 1859 4 1.6 3 7.1

20  Trachytes aegrota (C.L.Koch, 1841) 1 0.4 1 2.4

21 Uroseius sp. 1 0.4 1 2.4

22 Veigaia cervus (Kramer, 1876) 2 0.8 2 4.8

23 Veigaia kochi (Tragardh, 1901) 11 44 6 14.3

24 Veigaia mollis Karg, 1971 4 1.6 2 4.8

25 Veigaia nemorensis (C. L. Koch, 1839) 47 18.7 11 26.2

26 Vulgarogamasus kraepelini (Berlese, 1905) 17 6.8 4 9.5

27  Vulgarogamasus remberti (Oudemans, 1912) 1 0.4 1 2.4

Total 251 100.0
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RESULTS

In total, 251 mites (including juveniles and adults) of 27 species were identified.
The dominance index (D) was calculated for all the recorded specimens. Overall,
the most numerous species were Veigaia nemorensis (47 ind.; D = 18.7), Leptogama-
sus cristulifer (40; 15.9) and Gamasellus montanus (35; 13.9), which were classified
as eudominants (Fig. 1). Dominants were represented by Vulgarogamasus kraepelini
(17; 6.8), Paragamasus insertus (16; 6.4), P. neoruncatellus (16; 6.4), and Geholaspis
longispinosus (14; 5.6). The proportional abundance of the other species recorded in
this study did not exceed 5.0% (Table 1). No species were classified as euconstants,
while constants were represented by Leptogamasus cristulifer (F = 38.1) and Gama-
sellus montanus (F = 31.0). Paragamasus insertus (F = 28.6) and P. neoruncatellus
(F =26.2) as well as Veigaia nemorensis (FF = 26.2) were subconstants. All the other
species occurred in less than 15% of all samples.

The rank-abundance curve rapidly declines from the third species rank; it con-
firms that the mite community is generally dominated by 3 species (Veigaia nemo-
rensis, Leptogamasus cristulifer and Gamasellus montanus) and many recorded spe-
cies were much less abundant (Fig. 1). The analysis of the cummulative number of
species shows that knowledge of the mesostigmatid mite community, which reached
identified 27 species, can increase with the sampling effort. As a result of this study,
5 species were found to be new to the fauna of the Stotowe Mountains National Park:
Vulgarogamasus remberti, Macrocheles tardus, Pachylaelaps vexillifer, Iphidosoma
physogastris, and Dendrolaelaps (Punctodendrolaelaps) eichhorni.

DISCUSSION

We expected that the analysed specific microhabitats of rock cracks and crevices
are inhabited mostly by rare mesostigmatid species. Surprisingly, we have recorded
the dominance of 2 eurytopic mite species, Gamasellus montanus and Veigaia nemo-
rensis, and a single rare species, Leptogamasus cristulifer.

The first species, G. montanus, is known from various humid microhabitats,
such as litter, moss and rodent nests (BREGETOVA & SHCHERBAK 1977), as well as from
bark beetle galleries (Kierczewski & WiSNiEwskl 1983), both from the lowlands (e.g.
Gwiazpowicz & KrLemt 2004, Gwiazpowicz & MaTysiak 2004; Mapes et al. 2011)
and mountain areas (Gwiazpowicz & SKorupskl 1996; Skorupskl & Gorojuch 1996a;
Szymkowiak 1998; Gwiazpowicz & Biernacik 2000; Gwiazpowicz & CicHocki 2002;
Gwiazpowicz 2003; Skorupski et al. 2004a, b; Kamczyc 2006b). The high abundance
of this species in the cold and humid rock cracks and crevices is probably connected
with its preferences for humid microhabitats.

Veigaia nemorensis is an eurytopic species, which was earlier recorded from lit-
ter, decaying wood, soil in meadows, from moss, ant hills, and rodent nests (FARRIER
1957; BrReGgeETOVA 1961; KARG 1993). Moreover, Kierczewski and WisniEwskr (1983)
found this species in Orthotomicus laricis and Tomicus piniperda galleries. Addition-
ally, it dominated in soil and litter in an earlier study on the Szczeliniec Wielki pla-
teau (Kamczyc & Gwiazpowicz 2009). Previous records indicate that this species is
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Fig. 1. Proportional abundance (A) and cumulative number of species (B) for the mesostigmatid
mite community of soil/litter from the rock cracks and crevices in the Szczeliniec Wielki and Bted-
ne Skaty rock labyrinths

also known from many mountain areas (Gwiazpowicz & SKORUPSKI 1996; SKORUPSKI
& GorojucH 1996a; Skorupskl & Gwiazpowicz 1996; Szymkowiak 1998; Gwiazpo-
wicz & Cicnocki 2002; Gwiazpowicz 2003; Skorupski et al. 20044, b).

Leptogamasus cristulifer is known from litter and moss in deciduous forests
(KarG 1993) and was recorded from the Stotowe Mountains NP (Skorupski &
GoroiucH 1996a) and also from spruce forest in another part of the Sudetes (Sko-
RUPSKI et al. 2009). Our study is in line with records of Kamczyc and Gwiazpowicz
(2009) on the Szczeliniec Wielki plateau, where this species also dominated in
the mite community.
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The present study has confirmed the occurrence of rare mites in the analysed
microhabitats. This group was represented by Leptogamasus cristulifer, which domi-
nated in the community, as well as Paragamasus insertus and Veigaia mollis, which
were less abundant in the rock cracks. The distribution of L. cristulifer and P. insertus
in Poland is restricted to the Stotowe Mountains NP (MICHERDZINSKI 1969; SKORUPSKI
& GorojucH 1996a; Kamczyc & Gwiazpowicz 2009), while V. mollis, besides the area
of the Park (Skorupski & GoroijucH 1996a; Kamczyc 2006b; Kamczyc & Gwiazpo-
wicz 2009), is additionally known from the nature reserve Bielinek in north-western
Poland (Sxorupski & LaBeDzKI 2004) and from spruce-fir stands in the south-western
part of the country (Skorupski et al. 2009).

CONCLUSIONS

The microhabitat of the rock cracks and crevices creates favourable conditions
for eurytopic species that are abundant in humid environments. The Szczeliniec
Wielki and Bledne Skaty rock labyrinths are also refuges of rare mite species, such as
Leptogamasus cristulifer, Paragamasus insertus and Veigaia mollis.
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