
SOIL MITES (Acari, Mesostigmata) OF OAK 
FORESTS IN THE MALÉ KARPATY MTS 
(W SLOVAKIA)

PETER FENĎA, JANA CICEKOVÁ

Department of Zoology, Faculty of Natural Sciences, Comenius University, Mlynská dolina B–1, 842 15
Bratislava, The Slovak Republic, e-mail: fenda@fns.uniba.sk

Abstract

Fenďa P., Ciceková J.: Soil mites (Acari, Mesostigmata) of oak forests in the Malé Karpaty Mts
(W Slovakia). Ekológia (Bratislava), Vol. 24, Supplement 2/2005, p. 102–112.

During the years 1999–2002 mesostigmatid mites, as important part of soil mesofauna
communities, were studied in two oak-hornbeam forests in the Malé Karpaty Mts. 75 species
from 4 cohors (Antennophorina, Gamasina, Sejina, and Uropodina) were recorded in these sites.
The mite communities in the study site Lošonec–lom quarry regularly impacted by limestone
dust from the nearby quarry show greater fluctuations in species richness and  abundance of
mites during the year. In the study site Lošonský háj grove Nature Reserve there are evident
influence of more stable microclimatic conditions in the forest. The comparison of mite
communities in consecutive years through hierarchical clustering suggests, that the temperature
and air humidity can have stronger influence to mesostigmatid mite assemblages than the type
of soil, pH and vegetation. From the faunistical point of view, Pergamasus canestrinii was
recorded for the first time in Slovakia.
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Introduction

The majority of mesostigmatid mites are free-living predators inhabiting the layers of
forest litter, where especially speedy predators find the optimal conditions. They hunt in
the pore system of the upper layer of the soil (Karg, 1993). Another species play role in
the decomposition processes in leaf litter, and a number of species are endoparasites or
ectoparasites of mammals, birds, reptiles or insects.

The Malé Karpaty (Little Carpathians) Mts form the south–western projection of the
Carpathian arch. The eastern and southern slopes of the Malé Karpaty Mts are
influenced by the thermophilous Pannonian District. The area is covered by forests,
woody steppes and rocky habitats. Forest stands have been under long–term
anthropogenic pressure in the cultural land.
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The mesostigmatid mites of the Malé Karpaty Mts are partially known from fur of
small mammals and their nests (Ambros, 1984; Mašán et al., 1994), from birds’ nests
(Nosek, Lichard, 1962; Ambros et al., 1992), and also phoretic mites on insects (Mašán,
1999, 2001b; Mašán, Kalúz, 2001). But there is only one paper dealing with soil mites
(Kalúz, 2005). Additionally in monographs of cohors Uropodina (Mašán, 2001a), family
Macrochelidae (Mašán, 2003), family Zerconidae (Mašán, Fenďa, 2004) and family
Ascidae (Kalúz, Fenďa, 2005) were summarized all known data from the Malé Karpaty
Mts together with the new findings.

Study area

Study sites are situated in the zone of oak-hornbeam forests on southeastern slopes of
the Malé Karpaty Mts.

Lošonský háj grove Nature Reserve (LH) [48°28' N, 17°24' E, Grid Reference
Number of the Databank of the Fauna of Slovakia 7570b] – 80 to 100 year old
oak-hornbeam forest (Querco–Carpinetum caricetosum pilosae) at the altitude of 260 m.
Under the leaf litter the soil has a lumpy texture being humid in a dry year period too.
Soil horizon pH = 4.29, humus content 12.67%.

Lošonec–lom quarry (LL) [48°29' N, 17°23' E, 7570a] – 80 to 100 year old
oak-hornbeam forest (Querco–Carpinetum melicetosum uniflorae) at the altitude of 340
m. The site is regularly impacted by limestone dust imissions close to the quarry. Soil
horizon pH = 6.74, humus content 6.55%.

The more detailed pedological and botanical characteristics of the study sites as well
as the climatic conditions in the period of 1999–2002 have been included in the paper by
Zlinská et al. (2005).

Methods and material

The study sites were investigated in the period 1999–2002. At each study plot, at about 1–month intervals from
April to November, the material was collected by sifting from the leaf litter and upper part of soil from 1.m2 (16
squares of 25×25 cm). The sifted material was separated using xereclectors of the Moczarski – Winkler’s type
(Balogh, 1958), and the animals were deposited in 75% ethyl alcohol. The mites were processed to yield
microscopic preparations using chloralhydrate medium Liquid de Swan. The material has been deposited at the
Department of Zoology, Faculty of Natural Sciences, Comenius University in Bratislava.

The species dominance (in %) was characterized by the scale proposed by Tischler (1949) and the species
constancy (in %) was expressed by categories in the sense of Schwerdtfeger (1975). The species abundance
relationship after Ludwig and Reynolds (1988) was used to compare the structure of the mite communities [N0
– number of species, N1 – eH' (H' is Shannon’s index), N2 – 1/λ (λ is Simpson’s index), E1 – Pielou evenness
index]. In cluster analysis was used Wishart’s index (Podani, 1988).
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Results

A total of 8,030 gamasid mites were extracted. Analysis of the material revealed 75
nominated species belonging to 4 cohors (Antennophorina, Gamasina, Sejina,
Uropodina) (Table 1). Altogether 64 mite species occurred in LL site and 54 species in
LH site. On the other hand, higher abundance was recognized in LH site (Table 1).

22--Eugamasus monticolus  B e r l e s e, 1905
27152733Amblygamasus sp.

family Parasitidae
92324Pachyseius humeralis  B e r l e s e, 1910
1452810Pachylaelaps spp.
68623Pachylaelaps resinae  K a r g, 1971
1111Pachylaelaps magnus (H a l b e r t, 1915)
15611538Olopachys suecicus  S e l l n i c k, 1950

family Pachylaelapidae
--11Ornithonyssus sylviarum (C a n e s t r i n i  et  F a n z a g o, 1877)

family Macronyssidae
261152390Macrocheles montanus  W i l l m a n n, 1951
2433Macrocheles glaber (J. M ü l l e r, 1859)
1122Geholaspis mandibularis (B e r l e s e, 1904)
2915932255Geholaspis longispinosus (K r a m e r, 1876)

family Macrochelidae
3833Hypoaspis spp.
1533710Hypoaspis vacua (M i c h a e l, 1891)
11--Hypoaspis praesternalis  W i l l m a n n, 1949
24--Hypoaspis oblonga (H a l b e r t, 1915)
11--Hypoaspis imitata  R e i t b l a t, 1963
5624Hypoaspis brevipilis  H i r s c h m a n n, 1969
1211Hypoaspis aculeifer G. C a n e s t r i n i, 1884
1611Haemogamasus nidi  M i c h a e l, 1892
1112Eulaelaps stabularis (C. L. K o c h, 1836)

family Laelapidae
1535--Eviphis ostrinus (C. L. K o c h, 1836)

family Eviphididae
1217920Zerconopsis remiger (K r a m e r, 1876)
11--Leioseius minusculus (B e r l e s e, 1905)
--11Leioseius bicolor (B e r l e s e, 1918)
11--Arctoseius venustulus (B e r l e s e, 1916)
11--Arctoseius eremitus (B e r l e s e, 1918)
3411Aceoseius muricatus (C. L. K o c h, 1839)

family Ascidae
cohors Gamasina

6745Celaenopsis badius (C. L. K o c h, 1841)
family Celaenopsidae
cohors Antennophorina

PSNPSNMITES

Lošonec–
lom  quarry

Lošonský
háj groveStudy sites

T a b l e  1.  Survey of mesostigmatid mites in study sites during years 1999–2002.
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--11Trichouropoda karawaiewi (B e r l e s e, 1904)
33--Trichouropoda elegans (K r a m e r, 1882)

family Trematuridae
4733Trachytes baloghi  H i r s c h m a n n  et  Z i r n g i e b l–N i c o l, 1969
79699Trachytes aegrota (C. L. K o c h, 1841)

family Trachytidae
91311Polyaspis patavinus  B e r l e s e, 1881
2378Polyaspinus schweizeri (H u ţ u, 1976)

family Polyaspidae
cohors Uropodina

22--Asternolaelaps sp.
family Uropodellidae

2181820Sejus togatus C. L. K o c h, 1836
family Sejidae
cohors Sejina

51023Zercon vacuus C. L. K o c h, 1839
142731455Zercon peltatus var. peltatus  C. L. K o c h, 1836
2926220120Zercon hungaricus  S e l l n i c k, 1958
41255Zercon curiosus  T r ä g å r d h, 1910
11--Prozercon tragardhi (H a l b e r t, 1923)
35586Prozercon carpathofimbriatus  M a š á n  et  F e n ď a, 2004

family Zerconidae
15--Veigaia transisalae (O u d e m a n s, 1902)
2950829522Veigaia nemorensis (C. L. K o c h, 1839)
--22Veigaia kochi (T r ä g å r d h, 1901)
--116Veigaia exigua (B e r l e s e, 1917)

1231821Veigaia cerva (K r a m e r, 1876)
family Veigaiaidae

11--Stylochirus fimetarius (J. M ü l l e r, 1859) sensu M a š á n  et  K a l ú z, 2001
12--Sessiluncus hungaricus  K a r g, 1964
--226Rhodacarus spp.
23--Cyrtolaelaps mucronatus (G. et R. C a n e s t r i n i, 1881)
11--Cyrtolaelaps chiropterae  K a r g, 1971

family Rhodacaridae
1218Vulgarogamasus remberti (O u d e m a n s, 1912)
3165031432Vulgarogamasus kraepelini (B e r l e s e, 1904)
112370Porrhostaspis lunulata J. M ü l l e r, 1869
29--Poecilochirus carabi G. et R. C a n e s t r i n i, 1882
82612Pergamasus ruhmi  W i l l m a n n, 1938
12342174Pergamasus mediocris (B e r l e s e, 1904)
94011Pergamasus crassipes (L i n n a e u s, 1758) sensu B e r l e s e, 1906
--121Pergamasus canestrinii (B e r l e s e, 1884)
24513Pergamasus brevicornis (B e r l e s e, 1903)
227430367Pergamasus barbarus  B e r l e s e, 1904
--11Parasitus fimetorum (B e r l e s e, 1903)

2529330253Leptogamasus spp.
413--Leptogamasus succineus  W i t a l i ń s k i, 1973
3311Holoparasitus sp.
3451433420Holoparasitus calcaratus (C. L. K o c h, 1839)
PSNPSNMITES

Lošonec–
lom  quarry

Lošonský
háj groveStudy sites

T a b l e  1.  (Continued)
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Notes: N – number of specimens, PS – number of positive samples, N0 – number of species, N1 – eH' (H' is
Shannon’s index), N2 – 1/λ (λ is Simpson’s index), E1 – Pielou’s evenness index

0.670.72E1
10.871.37N2
1.041.07N1
6454N0

2.842.92H’
363705364325Total individuals / samples
81628267Uropoda splendida  K r a m e r, 1882
--24Uropoda orbicularis (O. F. M ü l l e r, 1776)
--14Uropoda misella (B e r l e s e, 1916)

family Uropodidae
11--Uroobovella pulchella (B e r l e s e, 1904)
9191492Urodiaspis tecta (K r a m e r, 1876)
72112Dinychus perforatus  K r a m e r, 1886

3329Dinychus bincheaecarinatus  H i r s c h m a n n, W a g r o w s k a–A d a m c z y k et
Z i r n g i e b l–N i c o l, 1984

family Urodinychidae
24--Trichouropoda penicillata  H i r s c h m a n n  et  Z i r n g i e b l–N i c o l, 1961
2927726336Trichouropoda ovalis (C. L. K o c h, 1839)
--13Trichouropoda orbicularis (C. L. K o c h, 1839)
791749Trichouropoda obscurasimilis  H i r s c h m a n n  et  Z i r n g i e b l–N i c o l, 1961

PSNPSNMITES

Lošonec–
lom  quarry

Lošonský
háj groveStudy sites

T a b l e  1.  (Continued)

In addition, in the site Lošonec–lom quarry there were also taken soil samples of wet
soil from the bank of the creek inside the forest. Only in these samples were detected
species Cheiroseius longipes (W i l l m a n n, 1951), Ch. salicorniae (W i l l m a n n,
1949) and Plesiosejus major (H a l b e r t, 1923), all hygrophilous species from the
family Ascidae, Macrocheles carpathicus M a š á n, 2003 and M. tardus (C. L. K o c h,
1841) sensu  H y a t t  et  E m b e r s o n, 1988  from the family Macrochelidae. There
was recorded also high number of larval and nymphal stages of big long–legged
predators (especially Pergamasus barbarus), that were not recorded by sifting in the
drier parts of forest.

In the forest soil the eudominant species were Holoparasitus calcaratus (LL 13.9),
Veigaia nemorensis (LL 13.7, LH 12.1), Vulgarogamasus kraepelini (LL 17.5), and
Zercon peltatus var. peltatus (LH 10.5); the dominant species were Trichouropoda
ovalis (LL 7.5, LH 7.8), Zercon hungaricus (LL 7.1), Geholaspis longispinosus (LH
5.9), Holoparasitus calcaratus (LH 9.7), Pergamasus barbarus (LH 8.5), Uropoda
splendida (LH 6.2), and Vulgarogamasus kraepelini (LH 9.9). The euconstant species
were Geholaspis longispinosus (LL 80.5, LH 88.9), Holoparasitus calcaratus (LL 94.4,
LH 91.7), Trichouropoda ovalis (LL 80.5), Veigaia nemorensis (LL 80.5, LH 80.6),
Vulgarogamasus kraepelini (LL 86.1, LH 86.1), Zercon hungaricus (LL 80.5),
Pergamasus barbarus (LH 83.3), Uropoda splendida (LH 77.8), and Zercon peltatus
var. peltatus (LH 86.1); the constant species were Sejus togatus (LL 58.3), Pergamasus
barbarus (LL 61.1), Macrocheles montanus (LL 72.2, LH 63.9), Pergamasus mediocris
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(LH 58.3), Porrhostaspis lunulata (LH 63.9), Trichouropoda ovalis (LH 72.2), and
Zercon hungaricus (LH 55.6). All these species are widely distributed in Slovakia.

Fig. 1. Species richness of mites in both study sites during years 1999–2002. Abbreviations
of study sites see in  chapter  “Study area”. Note: Lošonský háj  LH, Lošonec–lom  LL.

Fig. 2. Abundance of mites in both study sites during years 1999–2002. Abbreviations of
study sites see in  chapter  “Study area”. Note: Lošonský háj  LH, Lošonec–lom  LL.
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The abundant species have two patterns of seasonal dynamics. The first pattern has
first maximum in spring (April–May) and the second one in summer months
(July–August) in LH site and only one maximum in summer (August) in LL site (e.g.
species Geholaspis longispinosus, Holoparasitus calcaratus, Pergamasus barbarus, and
Veigaia nemorensis). The second pattern has only one spring maximum (April–May) in
LH site, and one summer maximum (July–August) in LL site (e.g. species Macrocheles
montanus, Vulgarogamasus kraepelini) (Fig. 3).

Although the species richness was higher in the LL site, the more balanced
community occurred in the LH site (E1 = 0.717, Table 1). That fact is confirmed also by
differences of species richness during the years 1999–2002 (Fig. 1) and also by
differences of abundance (Fig. 2). The mite communities in the study site Lošonec–lom
quarry regularly impacted by limestone dust from the nearby quarry show greater
fluctuations in species richness and abundance of mites during the year. In the study site
Lošonský háj grove Nature Reserve there is an evident influence of more stable
microclimatic conditions in the forest (with maximum abundance of mites in August).

Fig. 3. Abundance of species Vulgarogamasus kraepelini in both study sites during years
1999–2002. Abbreviations of study sites see in  chapter  “Study area”. Note: Lošonský háj  
LH, Lošonec–lom  LL.

The species Eviphis ostrinus occurred only in Lošonec–lom quarry (dominance 0.9,
constancy 41.7). Also species Asternolaelaps sp., Eugamasus monticolus, Leptogamasus
succineus, Trichouropoda elegans, T. penicillata, and Veigaia transisalae were recorded
only in LL site. Some other species occurred in both sites, but they evidently preferred
the conditions in Lošonec–lom quarry: Dinychus perforatus, Hypoaspis vacua,
Pachyseius humeralis, Polyaspis patavinus, and Sejus togatus. It is possible, that the
above-mentioned species prefer the neutral value (pH = 6.74) of the upper soil horizon
in the study site Lošonec–lom quarry, in comparison with pH = 4.29 in Lošonský háj
grove Nature Reserve (Zlinská et al., 2005).
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On the other hand, some species preferred the LH site: Polyaspinus schweizeri,
Porrhostaspis lunulata (LH dominance 1.6, constancy 63.9 vs. LL dominance 0.03,
constancy 2.8),  Trichouropoda obscurasimilis (LH dominance 1.1, constancy 47.2 vs.
LL dominance 0.2, constancy 16.4), Veigaia exigua, and V. kochi.

The comparison of mite communities in consecutive years through hierarchical
clustering (Fig. 4) shows an interesting fact, that the most important factor to form
species composition and abundance of soil Mesostigmata seems to be the climatic
conditions. The most similarities are between different study sites in the same year (Fig.
4), not between the same study sites. It appears from this that the temperature and air
humidity have greater influence on mesostigmatid mite assemblages than the type of soil
and vegetation (Zlinská et al., 2005).

Fig. 4. Dendrogram of mite communities in study sites (Wishart’s index). Abbreviations of
study sites in  chapter  “Study area“.

Discussion

In Central Europe there are not comparable data from oak or oak-hornbeam forests. The
data about human impact on soil mites are known mainly from Poland (Seniczak et al.,
1996, 1997, 2002). The concentration of phosphorus and fluorine generally reduced the
density of mites and species number of Oribatida and Gamasida (Seniczak et al., 1996),
similarly a high concentration of heavy metals greatly reduced the density and species
richness of mites. A high concentration of nitrogen pollution reduced slightly the density
of mites in all soil horizons (Seniczak et al., 2002). We do not observe shining
differences between the study site Lošonec–lom quarry, regularly impacted by limestone
dust imissions close to the quarry, and the Nature Reserve Lošonský háj grove. Also the
fauna of centipedes (Chilopoda) on both study sites was similar with value 70%
(Országh, Országhová, 2005). On the contrary, in Poland a pollution by a cement and
lime factory corresponded with lower density and species number of Oribatida and
Gamasida (Seniczak et al., 1997). For example in the study sites LL and LH the earwig
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Chelidura acanthopygia (Dermaptera) responded to the limestone dust caused the
neutral value (pH = 6.74) of the upper soil horizon (Országh, 2005).

Clearly the age of forest, presence of dead wood and deep layer of leaf litter in the
forest, pedological characteristics like pH or content of humus are important factors for
mite assemblages. A long–term investigation of the soil fauna in the littoral zone of the
Jakubovské rybníky fishponds on a blown sand area in the southwestern Slovakia,
where the leaf litter, humus layer or dead wood completely absent, shows comparable
fauna (H’ = 2.974, N0 = 106, N1 = 19.57, N2 = 9.901, E1 = 0.634) like in oak forests in
the Malé Karpaty Mts (Fenďa, Schniererová, 2005). The fauna of mesostigmatid mites
of oak forests in Slovakia is not markedly rich, humidity is probably one of the most
important factors for the species richness and abundance of mesostigmatid mites. The
study site Lošonský háj grove Nature Reserve has more balanced mite community, there
are more stable microclimatic conditions. The deep layer of leaf litter is able to keep the
humidity for a long time. The highest diversity of centipedes (Chilopoda) in the Malé
Karpaty Mts was observed just in Lošonský háj grove Nature Reserve (Országh,
Országhová, 2005). The study site Lošonec–lom quarry is drier, for example the lower
abundance of hygrophilous weevils (Coleoptera, Curculionidae) in the Malé Karpaty
Mts was detected just in the study site LL (Holecová et al., 2005).

From the faunistical point of view, Pergamasus canestrinii was recorded for the first
time in Slovakia. The species Sessiluncus hungaricus, Trachytes baloghi,
Trichouropoda elegans, T. penicillata, Zercon hungaricus, and probably also
Pergamasus ruhmi are typical thermophilic species in Slovakia. Moreover, the species
Zercon vacuus is a typical element of forest litter of western Slovakia (Mašán, Fenďa,
2004).

Translated by P. Fenďa
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Fenďa P., Ciceková J.: Pôdne roztoče (Acari, Mesostigmata) dubových lesov Malých Karpát (Západné
Slovensko).

V rokoch 1999–2002 sme uskutočnili výskum mesostigmátnych roztočov v dvoch dubovo–hrabových lesoch
Malých Karpát. Zistili sme 75 druhov patriacich do štyroch kohort (Antennophorina, Gamasina, Sejina,
Uropodina). Spoločenstvá roztočov na lokalite Lošonec–lom ovplyvnenej vápenným prachom z neďalekého
lomu vykazovali väčšie výkyvy v počte druhov a v početnosti počas roka. V prírodnej rezervácii Lošonský háj
je zreteľný vplyv stabilnejších mikroklimatických podmienok v lese. Porovnaním spoločenstiev pôdnych
roztočov v jednotlivých rokoch na študovaných lokalitách sa ukázalo, že teplota a vzdušná vlhkosť majú na
druhovú skladbu a početnosť mesostigmátnych roztočov väčší vplyv ako typ pôdy, pH a vegetácie.
Z.faunistického hľadiska sme zaznamenali prvý nález druhu Pergamasus canestrinii pre územie Slovenska.
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