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THE COMMUNITIES OF THE ORIBATID MITES (ACARI: ORIBATIDA)
OF THE ZAKOPANE ENVIRONS

ZESPOLY MECHOWCOW (ACARI: ORIBATIDA) OKOLIC ZAKOPANEGO

Andrei S. ZAITSEV

Moscow State University, Faculty of Geography, Department of Biogeography, Leninske Gory, Moscow, Russia

Abstract: The structure of the oribatid mite (Acarina, Oribatei) communities in the environs of Zakopane and the Tatra National Park (TNP)
was surveyed. Over 50 species of this group were found during the study held in September 1995. Among them about 30 were noted in this
area for the first time. Similarity of the soil microarthropodes fauna of this region and the adjacent territories was analysed. Also the structure
of the oribatid mite communities in different biotopes was analysed. An analysis of the impact of tourism on the oribatid mite communities
was made drawing on the example of ski trails within the TNP and the surrounding area.
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Tresc: Zbadano strukture zespotéw mechowcow (Acarina, Oribatei) w okolicach Zakopanego i w Tatrzanskim Parku Narodowym. Podczas
badan przeprowadzonych we wrze$niu 1995 zidentyfikowano ponad 50 gatunkéw nalezacych do tej grupy. Sposérod nich 30 stwierdzono
tutaj po raz pierwszy. Zbadano podobienstwo glebowej fauny mikrostawonogéw tego regionu i terenéw przylegtych. Przeanalizowano
réwniez strukture zespotdw mechowcéw w réznych biotopach. Okreslono wptyw narciarstwa na zespoty mechowcéw zyjacych w obrebie

tras narciarskich w TPN i na terenach sgsiadujacych.

INTRODUCTION

THE AIM OF THE RESEARCH

This research was undertaken as part of the Program of the
Institute of Nature Conservation of the Polish Academy of
Sciences in Cracow to observe the consequences of the to-
urist pressure on the territory of Tatra National Park (TNP),
especially the existing ski trails which have been intensive-
ly used for the past 50 years. In these places physical dama-
ge to vegetation and soil surface exists.

The aim of our work was oribatid mite fauna research in
the environs of Zakopane, especially in the TNP, of its struc-
ture, similarity with the fauna of neighbouring regions and
estimation of its changes due to human impact on the ski
trails. This is the first time that the oribatid mite fauna has
been used as an indicator of the state of natural landscapes
in the Polish Tatra Mountains.

LITERATURE REVIEW

Many times individual notes about finding some species of
oribatid mites on the territory of the TNP have been publi-
shed. According to Olszanowski et al. (1996), nowadays 65
species of oribatid mites are known in this area. Unfortuna-
tely the author did not have a chance to read this paper. All
the material known up to the mid-80s was compiled in a
paper by W. Cichocki (Cichocki 1984) which was used in
my article for completing the species list. Thirty six species
belonging to 19 genera in 7 families were mentioned in it.

The microarthropode fauna in the Slovakian part of the
National Park also is explored. Material about it was gathe-
red in a faunistic list not long ago (Stary et al. 1996). Over
80 species are mentioned for this territory.

The oribatid mite fauna of the lowland areas of Poland
was thoroughly explored, the works of A. Rajski and J. Ra-
falski should be noted especially (Rajski 1961, 1967, 1968a,
1968b, 1970, 1971; Rafalski 1966). They have studied the
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population of oribatid mites in the Poznan environs and
Bialowieza. Also data about other locations of 170 species
found in the Poznan environs within Poland and abroad is
given. Here we find the typology of their natural habitats
which was used in our research for the population structure
analysis of the oribatid mites.

The role of the oribatid mites as ecological indices was
also explored (Niedbata 1978, 1983). The groups of the ste-
notopic species characterise a determined type of habitat. It
was shown that in degraded soils the community structures
undergo characteristic changes.

MATERIAL AND METHODS

The collection of material was held in September 1995 in
the environs of Zakopane. Samples were obtained in two
places: the Gubatdwka range located to the north of that
town and partially within its borders, and in the TNP loca-
ted to the south. Over 100 samples of litter and soil were
taken in 30 locations, which covered all the main biotopes
of this area (Fig. 1). After identification, over 50 species of
oribatid mites belonging to 35 genera of 27 families were
found (Table 1). In total about 3000 mites were identified.

Fig. 1. The location of sampling sites in the vegetation belts on sche-
matic profile through the Northern macroslope of the Polish Tatra Mts
and Gubatéwka. Vertical scale: 1:10,000. 1- coniferous forests, 2 -
meadows in the forest belt, 3 - dwarf pine bushes, 4 - subalpine
meadows, 5 - alpine meadows, 6 - ski trails, 7 - towns and villages,
8 — sampling sites (1—30).

Ryc. I. Potozenie miejsc pobierania préb w pietrach roslinnych na
schematycznym przekroju przez pétnocny makroskion Tatr Polskich
i Gubatéwke. Skala 1:100000. ! - lasy szpilkowe, 2 - polany reglo-

we, 3 - zaros$la kosodrzewiny, 4 - subalpejskie tgki, 5 - alpejskie tgki,
6 - trasy narciarskie, 7 - miasta i wsie, 8 - miejsca poboru préb (1-
30).

In each location where samples were obtained, litter was
taken, and in case of it's absence - the upper 5 cm layer of
soil. In the locations 3-5 100x100 cm samples of litter or 5
5cm cubes of soil were taken at random.

The extraction of mites from the substratum was perfor-
med in Tulgren eclectors into 96% alcohol. Part of the mate-
rial obtained was fixed on slides in Faure liquid.

After identification, the average density of certain spe-
cies accounted per | m? were calculated.
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For processing and analysis of the data obtained, a me-
thod based on the ideas of Braun-Blanquet for vegetation
was used.

Work was performed in the following way. Species were
first placed in the summary table according to their syste-
matic position (Table 1). Then constancy locations were
accounted for each species and the species were sorted ac-
cording to their value; thus a table of constancy was compi-
led (Alexandrova 1969). For the following division of loca-
tions we did not use species with a very high (>70%) or very
low (<7%) constancy. The differential species for the groups
of samples were found according to the following criteria:
constancy within a group of locations is higher than 50%
and less than 10%, i.e. 1-2 locations outside it. Then the
locations were grouped according to their faunistic simila-
rity, as shown in Table 2. The locations with a mixed com-
plex of species were noted especially.

Also for all the matrix of locations an attempt was made
to account for the differentiation coefficient on the basis of
the canonic Preston equation:

where Naand Nb - the numbers or species in the two lists
compared, Nath - the number of common species in them,
z- the constant value according to Preston. It can vary from
0 to 1. If the value of ,,z” exceeds 0.27, the locations belong
to genetically different systems; if it is less then 0.27 the
locations are the part of the whole (Ogureeva 1991).

To simplify the calculation of Preston’s coefficient an
IBM computer programme was written. It offers us an esti-
mated value of ,,z” on the basis of the entered ratios Na/Nath.
and Nb/Wath with accuracy to 0.001. The algorithm of the
programme is based on the method of half-division. To pre-
sent the distribution of ,,z” in the matrix of locations the
program Surfer 4.06 was used.

RESULTS AND DISCUSSION

FAUNA OF THE POLISH TATRA MTS. AND THE ENVIRONS
OF ZAKOPANE

The author has found the representatives of 20 families,
which are mentioned for the first time for the Polish part of
the TNP. Among the already known families, some new ge-
nera and species for this location were found. Thirty new
species for the territory of the park were identified, as well as
34 new species for the southern slope of Gubatéwka. Also
some species previously noted here were collected, for exam-
ple Carabodes labyrinticus, Tectocepheus velatus, and
Edwardzetes edwardzii. Now the list of species living wi-
thin the territory of the park is full enough to be compared
with other locations of faunistic investigations in this re-
gion.

Taking into account data from the literature, the fauna
of Zakopane environs contains not less than 85 species
(Table 1). Among the species with a known type of distribu-
tion, Holarctic (8 species) and Temperate-Holarctic Alpine
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(7 species) prevail (Rajski 1970). Also the Euro-West Sibe-
rian and West-Temperate-Holarctic are represented (5 and 4
correspondingly). West-European (2 species), Subbipolar
(2 species) and Subcosmopolitan groups (2 species) are also
represented. Also one species each of Euro-Siberian and Ho-
loeuropean were noted (Rajski 1970). Unfortunately there
is not enough data available to show the structure of the
entire fauna but we can assume that the Alpine and Holarc-
tic species predominate.

Let us note that the presence of Polish Tatra ridge, which
stretch from west to east, probably limits the penetration of
many species from the south because the forest cover is bro-
ken by the alpine and subalpine belts in the higher parts of
the mountains.

To learn about the relations of the oribatid mite fauna on
the northern slope of Tatras in the environs of Zakopane
with the adjacent territories, an attempt was made to compa-
re the faunistic data obtained with the material known in the
locations from both sides of Carpathians from both the pla-
ins and mountains (Table 1).

It was ascertained that the basis of mountain fauna consi-
sts of the species typical of the lowland part of Poland. The
environs of Zakopane and the environs of Poznan have 32
common species (Table 1). It is also noticeable that Her-
mannia gibba - dominant in the TNP forest and dwarf pine
zones is absent on the plains. The area studied and the envi-
rons of Brest have sixty common species (Karppinen, Kri-
volutsky 1982).

Comparison with locations in the Slovakian part of the
Tatra National Park (TANAP) shows us 41 common species
(Table 1) (Stary et al. 1996). But there is very little similarity
with the plains lying to the south. Thus the complex of
species which has formed in the studied territory has com-
mon features with those of the plains situated to the north
but at the same time remaining a specific “montane” com-
munity common in all Tatras. Also many common species
were found in this area and the Eastern Carpathians (Karppi-
nen et al. 1992).

THE COMMUNITY STRUCTURE OF THE ORIBATID MITES
IN THE TNP AND ZAKOPANE ENVIRONS

In the area studied the base of the oribatid mite community
is formed by a few eurybiotic species found everywhere
which can reach very high density under optimal condi-
tions. They are: H. gibba, Adoristes ovatus, Oribatula tibia-
lis, Fuscozetes setosus. For example the density of H. gibba
may exceed 10,000-15,000/m? and constitute 2/3 of the
total mite community. Taking into account the relatively
huge size and weight of this species, it can be said that it is
dominant in biomass as well. But it doesn't reach the hi-
ghest parts of the mountains occupied by the subalpine and
alpine meadows. These species do not play a role in distin-
guishing territory divisions at the local level, but might be
used as the indicators of antropogenic impact on the natural
systems.

Some species also show broad distribution but their con-
stancy in the sum of samples is low. Then two groups of
species according to their ecological preferences, were di-

Table 1. The list of oribatid mite species of Zakopane environs
compared with some other sites. P - environs of Poznan, TS -
Tatransky Narodny Park (Slovakia), EC - Estern Carpathians.

Tabela 1. Lista gatunkow mechowcdw okolic Zakopanego na tle
innych terendw. P - okolice Poznania, TS - Tatransky Narodny
Park (Stowacja), EC - Karpaty Wschodnie.

Zakopane environs

Okolice Zakopanego
| 2 3 4

P TS EC

Fam. BRACHYCHTONIIDAE Balogh, 1943
Brachychtonius berlesei Willmann, 1928* +
B. marginatus Forsslund, 1942*
B. immaculatus Forsslund, 1942*
B. jugatus f. suecica Forsslund, 1942*
B. zelawaiensis (Sellnick, 1929)*
Synchthonius crenulatus (Jacot, 1938)* +
Liochthonius gisini (Schweizer, 1948)*
. hystricinus (Forsslund, 1942)*
. lapponicus (Tragardh, 1910)*
. muscorum Forsslund, 1964*
. perpusillus (Berlese, 1910)*
. sellnicki (Thor, 1930)*
. propinquus Niedbata, 1972*
. strentzkei Forsslund, 1963*
. tuxeni (Forsslund, 1957)*

r—rr
+ 4+ o+ o+

Fam. PHTHIRACARIDAE Petry, 1841
Phthiracarus globosus (C. L. Koch, 1841) + o+ 4
Steganacarus striculus (C. L. Koch, 1836)
Tropacarus carinatus (C. L. Koch, 1841) +

+
+

Fam. NOTHRIDAE Berlese, 1896
Nothrus borrussicus Sellnick, 1928 + o+
N. palustris C. L. Koch, 1839 +

Fam. CAMISIIDAE Oudemans, 1900
Camisia biurus (C. L. Koch, 1839) + o+
C. biverrucata (C. L. Koch, 1839)
C. lapponica (Tragardh, 1910)*
Platynothrus peltifer (C. L. Koch, 1839) + o+

+ + + +

Fan. NANHERMANIIDAE Sellnick, 1928
Nanhermannia coronata Berlese, 1913 + o+t
N. nanus (Nicolet, 1855)

Fam. HERMANNIIDAE Sellnick, 1928
Hermannia gibba (C. L. Koch, 1839) + o+
H. sp.

Fam. DAMAEIDAE Berlese, 1896

Belba corynopus (Hermann, 1804)* + o+
B. compta (Kulczynski, 1902)* +
B. gracilipes (Kulczynski, 1902)* +
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Table | cont. Table ! cont.
! 2 !
Epidamaeus tatricus (Kulczynski, 1902)* e ORIBATULIDAE Thor. 1929
Metabelba rohdendorfii B.-Z., 1967 am._ . i o,
M. s Oribatula tibialis (Nicolet)
S Paraleius leontonychus (Berlese, 1910)*
M. pulverulenta (C. L. Koch, 1839)*
M. propexa (Kulczyriski, 1902)* Fam. PROTORIBATIDAE J. & P. Balogh, 1984
Protoribates variabilis Rajski, 1958
Fam. CEPHEIDAE Berlese, 1896
Cepheus sp. + Fam. SCHELORIBATIDAE Grandjean, 1953
Conoppia microptera (Berlese, 1885) Liebstadia similis (Michael, 1888)
Scheloribates confundatus Sellnick, 1928
Fam. EREMAEIDAE Sellnik, 1928 S. laevigatus (C. L. Koch, 1836)
Eremaeus oblongus C. L. Koch, 1836 +
Fam. CERATOZETIDAE Jacot, 1925
H 1 *
Fam. GUSTAVIIDAE Oudemans, 1900 Edwardzetes edwardsi (Nicolet, 1855)
Gustavia mi hala (Nicolet 1855 Euscozetes setosus (C. L. Koch, 1839)
ustavia microcephala (Nicolet, ) Melanozetes mollicomus (C. L. Koch, 1839)
) M. meridianus (Sellnick, 1928)*
Fam. L1ACAR1DAE Sellnick, 1928 Trichoribates trimaculatus (C. L. Koch, 1836)
Adoristes ovatus (C. L. Koch, 1840) +
Liacarus coracinus (C. L. Koch, 1840) + Fam. CHAMOBATIDAEThor, 1938
Chamobates shuetzi (Oudemans, 1902)
Fam. PELOPPIIDAE Balogh, 1943 Ch. borealis (Tragardh, 1902)*
Ceratoppia bipilis (Hermann, 1804) +
Fam. MYCOBATIDAE Grandjean, 1954
Fam. CARABODIDAEC. L. Koch, 1837 Minunthozetes pseudofusiger (Schweizer,
Carabodes labyrinthicus (Michael, 1879) + 1922) . .
C s Mycobates bicornis (Strenzke, 1954)*
- 5P Puntoribates punctum (C. L. Koch, 1839)
Fa:;i' Eézs(;;f::E:E?;Rj:&erl)gﬁfgzz Fam. PHENOPELOPIDAE Petrunkevitch, 1955
P P ' Eupelops auritus (C. L. Koch, ]839)
E. tardus (C. L. Koch, 1836
Fam. TECTOCEPHEIDAE Grandjean, 1954 us ( )
. Peloptulus phaenotus (C. L. Koch, 1844)
Tectocepheus velatus (Michael, 1880) +
;' Z‘:atus Borlese. 1913¢ Fam. UNDULORIBATIDAE Kunst, 1971
' ' Unduloribates undulatus (Berlese, 1914)*
Fag' ?:E:Lgtiiiingiasn’lgﬁ Fam. ORIBATELLIDAE Jacot, 1925
PP . ' " Oribatella calcarata (C. L. Koch, 1835)
0. subpectinata (Oudemans, 1900) +
O. translamellata (Willmann, 1923) * Fam. ACHIPTERIIDAE Thor, 1929
O. unicarinata Paoli, 1908 + L .
. . Achipteria coleoptrata (Linnaeus, 1758)
Oppiellafalcata (Paoli, 1908)
Fam. GALUMNIDAE Jacot, 1925
Fam. QUADROPPIIDAE Balogh, 1983
. o . Galumna sp. |
Quadroppia quadricarinata (Michael, 1885) + G. sp. |l
Fam. SUCTOBELBIDAE Jacot, 1938 + - species common for the sites.
Suctobelba trigona (Michael, 1880) + 4 * - note: species given according to the article by W. Cichocki

(1984).
(System is given according to Panzimiye klesci, ed. D. A.
Krivolutsky, 1995).

Fam. SCUTOVERTICIDAE Grandjean, 1954
Scutovertex minutus (C. L. Koch, 1836) +
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stinguished: those preferring certain biotopes and reaching
high density within them, and species of random distribu-
tion, with low constancy and density. The distribution of
mites in different habitats can be seen in Fig. | and Table 2.

The analysis of the summary table according to the Braun-
Blanquet method shows us the presence of two groups of
species. The representatives of the first one are typical of the
forests and of the second are found mainly in subalpine and
alpine landscapes (Table 2). A wide zone of copenetration
of these two complexes is observed. The first group inclu-
des Metabelba rohdendorfi, Ceratoppia bipilis, Oppia
translamellata, O. unicarinata, Liacarus coracinus and Tro-
pacarus carinatus. The second one contains Scheloribates
confundatus, Melanozetes mollicomus, Chamobates shuet-
zi, Tectocepheus velatus and some others.

The overlap of the “forest” and “montane” groups is ob-
served at altitudes 1000—1800 m a.s.l. Penetration of forest
species into the subalpine belt, higher than the actual tim-
berline may have the following explanation: these are in
fact relic communities which have preserved their structure
after man lowered the upper timberline by about 200 m (Ska-
winski 1993).

At the lower part of the slope the community of oribatid
mites is represented only by the “forest” group. The follo-
wing situation is observed: as a rule in the relatively undi-
sturbed biotopes 12-20 species were found in each location
(Fig. 2). H. gibba, T. carinatus, A. coleoptrata, O. transla-
mellata dominate. Species diversity increases close to the
springs (sites 3, 10). The quantity and biomass of microarth-
ropodes reach maximal values there due to the constant
humidity. It was there where the highest density of the ori-
batid mites (57,000 ind./m2) for this area was noted. When
speaking of the lateral differentiation in the structure of the
microarthropodes communities in the forest belt, it is evi-
dent that in the Tatra National Park the average number of
species is higher than on non-protected territories which are
under more intensive usage by man (Table 2).

Moving higher in the mountains close to the upper tim-
berline the structure of the oribatid mites communities chan-
ges. In the forests made up of the European spruce (Picea
abies) and rowan (Sorbus aucuparia) representatives of the
“forest” group of mites greatly decrease in density. But we
still find here M. rohdendorfi, O. translamellata, A. coleop-
trata, G. microcephala.

The specific complex of species is observed in meadows
within the forest belt which are not visited by tourists and
are not used as pastures. The vegetation is represented by
the gramineous communities. The “montane” species of the
oribatid mites were not found there, the forest group having
been impoverished as well (sample site 13, Table 2). The
dominant species of the meadows are found irregularly in
the other biotopes (Scheloribates laevigatus). It was there
that the characteristic species Nothrus palustris was found
in representative quantity (one more find of this mite was on
the ski trail - sample site 9, but it was a single individual).
Here it reaches a density of about 1700 mites/m2. Instead of
immature larvae, nymphs of different ages were also found.
It tells us about the stable and self reproducing population
of N. palustris existing in the meadow. It was surprising for
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Fig. 2. The average number of species (N) in a sample in different
biotopes. | - meadows in the forest belt; Il - forests; Il - dwarf pine
bushes; IV - subalpine meadows; V - alpine meadows; | - undistur-
bed biotopes; 2 - ski trails.

Ryc. 2. Srednia liczba gatunkow (N) w prébie w réznych biotopach.
| - faki w pasie regli; Il - regle; Il - zarosla kosodrzewiny; IV -
subalpejskie taki, V - alpejskie tgki; | - nienaruszone biotopy; 2 -
trasy narciarskie.

us to find it only in the meadows and nowhere else because
according to literature data it prefers forest landscapes (Kri-
volutsky ed. 1995).

In the higher parts of the mountains superposition of the
two groups of species is observed. The “forest” group still
plays a significant role in the community structure but the
“montane” species appear as well. The average species
diversity in the dwarf pine bushes (Pinus mugo) decreases
to 16 species per sample and to 17 species in the subalpine
meadows (Fig. 2). The total density of the oribatid mites
decreases from 25,000 in the forests to 8-9 thousand
ind./m? (Fig. 3).

Any notable difference between the species list in the
samples from the dwarf pine bushes and the open territories
have not been noted but the average density of the oribatid
mites is higher in the meadows. We noted that the layer of
litter, consisting mainly of needles, below the dwarf pine is
very thick (up to 12 cm). But in spite of this fact only a few
mites of the Ptyctima group survive, known as consumers of
pine needles (Krivolutsky ed. 1995). Such numerous spe-
cies in the forest as Tropacarus carinatus, Phthiracarus glo-
bosus were not found there (Table 2). Only Steganacarus
striculus was noted. Possibly the conditions for these spe-
cies in the subalpine belt are rather severe. Within the subal-
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Fig. 3. The average density D (in thousand ind./m2) of the oribatid
mites in a sample in different biotopes. Explanations as in Fig. 2.

Ryc. 3. Srednie zageszczenie D (w tysigcach osobnikéw/m2) mechow-
cOéw w prébie w réznych biotopach. Objasnienia jak na ryc. 2.

pine belt this fact also helps the accumulation of organic
matter in litter which is not decomposed also due to the
total decrease of biological processes.

When climbing higher into the mountains in the subal-
pine belt the role of the “forest” group decreases and repre-
sentatives of the “mountain” group begin to dominate (Sch.
laevigatus, M. multicomus, Ch. shuetzi etc.). The density of
eurybiotic species also decreases.

The Preston difference coefficient accounting within all
the matrices of the samples showed us the situation as in
Fig. 4. The total distribution scheme of “z” in the sum of
samples indicates the species lists of samples collected in
similar biotopes have a greater similarity. For example wi-
thin the spruce forest biotopes (locations 1, 2, 3, 14, 16, 17)
“z” is usually not higher than 0.6. “Z” increases between
samples from the forest belt and subalpine belt. Here the
values of z=0.8 are more typical (for example between loca-
tions 22, 29, 30 from subalpine and alpine belts and loca-
tions 12, 3, 14, 16).

Almost all situations when “z” between two locations is
equal to | (which means that the species lists are absolutely
different) are connected with samples from the ski trails (lo-
cation 6, 7 in comparison with many others). This results
from the fact that the species list from these places is very
poor and doesn’t include many of the species constantly
found on the whole territory. We can say that instability of
the “z” value in the matrix tells us about disturbance of the
observed oribatid mite community in comparison with the
others. Very interesting is location 22 from the moss of the
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alpine belt. It looks to be the most unique. It is seen that “z”
between this location and all the forest locations is higher
than 0,8 and very often is equal to | ( Fig. 4).

Fig. 4. The distribution of Preston coefficients in the matrix of loca-
tions.

Ryc. 4. Rozktad wspoétczynnikéw Prestona w macierzy stanowisk.

ANALYSIS OF CHANGES IN THE ORIBATID MITE
COMMUNITIES UNDER ANTHROPOGENIC PRESSURE
ON THE EXAMPLE OF SKI TRAILS

When using the slopes of mountains as ski trails a total
decrease in species diversity is observed. Same happens with
population densities (Fig. 3). This is seen more clearly in
the forest belt where these criteria may vary in many times
between the forest and the ski trails (25,000 and 680 ind./m?
correspondingly). This degradation is probably determined
not only by the winter usage of the area by skiers when the
litter and soil are protected from physical disturbances by a
thick layer of snow but the summer usage of the ski trails as
pastures which results in the compression of soil, destruc-
tion of litter and destruction of the upper soil layer enriched
with microfauna in undisturbed conditions. Moreover, when
creating the ski trail, cuttings are inevitable which also de-
creases bioproductivity of the territory and as a result lo-
wers the volume of litter - the food base of the soil microflo-
ra and microfauna. Hence the stream of matter in this system
becomes thin resulting in its further destabilization.

The comparison of species diversity of the oribatid mites
in undisturbed biotopes and on the ski trails shows us an
overall reduction in all ski used habitats (Fig. 2). We can
also see the levelling of differences between the belts in the
mountains (Fig. 2). Here usually 10-11 species per sample
are found in comparison with 18 species in the forests and
14-16 in the subalpine and alpine belts (Fig. 2). This is
likely to be related to the disappearance of species most
sensitive to human impact.
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When analysing the massif according to the Braun-Bla-
nquet method it is clear that the communities of oribatid
mites from the ski trails, according to their species lists,
cannot be included with those from the surrounding forests
(Table 2). Some “remnants” of the forest communities with
the specific list of species for each sample are found on the
ski trails (samples 4, 5,6,7). The same situation is observed
in sample 15 collected in the subalpine belt on a wide to-
urist path. Not any species specific to subalpine conditions
were noted there (Table 2).

When the ski trails are closed to summer visiting and
usage the disorder in structure of the oribatid mites commu-
nities is not so great. This is clearly seen in the samples from
ski trails obtained within the Tatra National Park (samples
23-27) (Table 2). Only communities on the steep slopes
(about 30° or more) do not obey this rule. The vegetation
cover is rarefied on them and rocks are visible. Moreover,
the processes of surface flow, effects of fibrous ice activity
and exposure of bare soil, are very active there, especially in
the thaw period; this may result in the mechanic transfer of
microarthropodes to lower parts of the slope (sample 29).

The human impact on the ski trails is well indicated by
the absence of many common species such as F. setosus or a
great reduction of their population. Taking into account
their high constancy outside the ski trails, it can be said that
they can be used as reliable indicators of human impact and
a decrease in environment quality.

A group of very sensitive species to the usage of areas as
ski trails was found. It includes M. rohdendorfi, C. labyrin-
thicus and some others practically not found on the trails
but with high constancy in undisturbed habitats.

The most indifferent species to the impact on the ski
trails are H. gibba, O. tibialis, Puntoribates punctum in the
forest belt and T. velatus in the subalpine and alpine belts.

We have not indicated any species as preferring ski tra-
ils, i.e. not any substitution of species occurs.

CONCLUSIONS

The decrease in species diversity of the oribatid mite com-
munities on the ski trails in comparison with the surroun-
ding habitats has been established. It is noted that the maxi-
mal degradation of the microarthropodes community oc-
curs on the trails within the forest belt because of the gre-
atest changes in the natural biotope during their construc-
tion. Maximal impoverishment of the oribatid mites com-
munity is observed on the ski trails outside the Tatra Natio-
nal Park where, besides their winter usage, they are subject
to a whole spectrum of summer utilisation which is much
more harmful for the soil microfauna communities.

Species which are good indicators of human impact on
the ski trails were discovered.

On the basis of the criteria chosen in this study we can
assume that the state of the natural oribatid mite assembla-
ges on the ski trails in the Tatra National Park is still near to
normal except in areas of concentration of skiers such as
narrow parts of the trails, and areas near the ski lift stations
and on the steep slopes in the alpine belt. The state of the ski
trails outside the TNP is bad, the oribatid mite communities
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are almost terminated. Immediate activities for recultiva-
tion of the trails must be organised. A ban of the summer
visiting of these trails and usage as pastures can be recom-
mended.
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STRESZCZENIE

Badano strukture zespotow mechowcéw (Acarina, Oribatei) okolic
Zakopanego i Tatrzanskiego Parku Narodowego (TPN). Préby po-
bierano we wszystkich siedliskach i pietrach wysokosciowych w
samym parku i w jego okolicy (ryc. 1). W trakcie badan przeprowa-
dzonych we wrzesniu 1995 roku stwierdzono ponad 50 gatunkow
nalezacych do tej grupy (tab. 1). Sposréd nich w Tatrzanskim Parku
Narodowym zanotowano po raz pierwszy okoto 30 gatunkdw, a na
pétnocnych stokach Gubatéwki 34 gatunki. Poréwnano glebowa
faune microstawonogoéw tego regionu i terendw przylegtych oraz
okolic Poznania (tab. !).

Przeanalizowano réwniez strukture zespotéw mechowcow w
réznych biotopach. Wyrézniono grupe mechowcow “lesnych” i “gér-
skich”. Do pierwszej grupy zaliczono Metabelba rohdendorfi, Ce-
ratoppia bipilis, Oppia translamellata, O. unicarinata, Liacarus
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coracinus i Tropacarus carinatus. Druga grupa obejmuje Schelori-
bates confundatus, Melanozetes mollicomus, Chamobates shuetzi,
Tectocepheus velatus i kilka innych. Sa tez gatunki eurybiotyczne,
jak np. Hermannia gibba, Adoristes ovatus, Oribatula tibialis, Fu-
scozetes setosus.

Oceniono role mechowcdéw w roéznych biotopach (tab. 2). Aby
uzyska¢ bardziej obiektywng informacje o podobienstwie zespotow
mechowcdw z réznych miejsc pobierania préb, zastosowano wspot-
czynnik Prestona (ryc. 4).

Przeprowadzono analize wptywu turystyki na zespoty mechow-
cOw na przyktadzie tras narciarskich w TPN i w okolicy. Stwierdzo-
no obnizenie sie r6znorodnosci gatunkowej mechowcdw i ich za-
geszczenia na trasach narciarskich w poréwnaniu z otaczajacymi je
siedliskami (ryc. 21 3). Maksymalng degradacje zespotu tych mikro-
stawonogéw zaobserwowano na trasach przebiegajacych w obrebie
regli, gdyz w trakcie ich budowy zaszty tu najwieksze zmiany w
naturalnych siedliskach. Najwieksze zubozenie zespotu mechow-
cow zanotowano na trasach narciarskich poza terenem parku, ponie-
waz oprécz wykorzystywania ich w okresie zimowym podlegaja
one r6znym formom uzytkowania w okresie letnim.

Dobrymi wskaznikami narciarskiego uzytkowania terenu sg m.in.
M. rohdendorfi i C. labyrinthicus.

Na podstawie kryteriow przyjetych w tych badaniach mozna
stwierdzié, ze stan zespotéw mechowcoéw na trasach narciarskich w
obrebie Tatrzanskiego Parku Narodowego nie odbiega zasadniczo
od naturalnego za wyjatkiem miejsc koncentracji narciarzy, takich
jak zwezenia tras, obszary wokot stacji wyciggéw i strome fragmen-
ty stokdw w obrebie strefy alpejskiej. Stan tras narciarskich poza
terenem parku narodowego jest zty, zespoty mechowcdw zostaty
tam praktycznie zniszczone. Konieczne jest podjecie zabiegow re-
kultywacyjnych tych tras; nie powinny by¢ one uzywane jako letnie
szlaki turystyczne ani jako pastwiska.



