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ABSTRACT: Due to restricted public access to military tnainfields such areas are quite interesting places
for conducting faunistic research that would bepdymimpossible in other terrains. The area examineithe
present study was the former military trainingdiéh Olsztyn, with the adjacent Lasek Pieczewskl Hre
valley of Skanda Lake. The major aim of the studswo evaluate the current state of the environinetite
terrain of the former military training field anthé adjacent areas. In this study mites from theorsidy
Uropodina and cohort Labidostommatina (Acari: Mégmsata et Prostigmata) were used as a bioindisator
These mites are useful for this purpose becausieeofspecific habitat preferences. The communitynides

in the area under scrutiny contained 23 taxa, coimgpdo 34 species found in whole voivoideship, ethis
68% of local species biodiversitpodinychus ovalis turned out to be the most numerous species (the
specimens of this species constituted almost 38%eofvhole community and the frequency per sampls w
55%). The other quite numerous species found in ékamined area werdanetiella pulchella and
Oodinychus karawaiewi, which constituted over 30% of the whole communifgking into account the
number of species and their habitat preferencesnterst valuable areas were found: southern partastk

Pieczewski and Skanda Lake valley.
Keywords: Military training fields; Soil mites; Uropodina;abidostommatina; Biodiversity; Monitoring.

1. INTRODUCTION

Military training fields and areas adjacent to théue to restricted public access are interestinggs,
especially from the faunistic point of view, whi@th many cases have retained high biological ditgrsi
Although such areas are often under intense amlgerpc pressure or are devastated for many ydaeg, t
sometimes become habitats of rare species of animra plants. Moreover, military training fieldsitqu
frequently contain unique microhabitats, which &tural conditions would not be sustained due te@&sgion
processes (e.g. plant overgrowth). For example lpgddade by tank continuous tracks, which are hebif

a rare crustacean speckranchipus schaefferi [1, 2].
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The area of the military training field in Biedruskear Pozna (which is still used by the Polish
Army), is protected by the regulations of the Nat@000 Programme because this area contains Isabftat
such rare species as the hermit beédlenpderma eremita), large copper butterflyl {ycaena dispar), marsh
fritillary (Euphydryas aurinia), swamp minnow Rhynchocypris percnurus), Eurasian beaveiCéstor fiber),
European fire-bellied toadombina bombina), and great crested newt {turus cristatus). Similarly, the area
of the military training field in Orzysz, which Blso protected by the law, is inhabited by the blgmuse
(Lyrurus tetrix) [3], corn crake Crex crex), common craneGrus grus), and some other rare bird species [4].
As in this area there are also many rare planth s8 moorlands and sand turfs with many diffeptant
species, the area is going to be made a greenerefugood example of such a place is also Borne&ub
[5]. After many years of exploitation by German &wmlviet armies, the area of the local militaryrtiag field
has regenerated and now it is inhabited by mangiepesuch as the white-tailed eaghaljaeetus albicilla),
heron (Ardeidae), great cormora®hélacrocorax carbo), and many other species of birds, as well asdrsav
and other species of protected animals. Moreowvethé area of this military training field thereea400
species of plants, including 20 protected specmsng them. The trees growing in this area, whichiequ
frequently contain ricochet bullets and pieces wfdbs, will never be cut down because the woodhftbese
trees has no value from the economic point of view.

One of the most obvious advantages of militaryntrag fields is that due to restricted public access
they are quite interesting places for conductingnistic research that would be simply impossibletiner
areas. A good example of non-military use of sugas as a source of valuable faunistic data isarelsdén
the field of forensic entomology (e.g. conducted Kgnwerski, Sienkiewicz, Bajerlein, Matuszewskidan
Madra) [6-15].

Unfortunately, little is known about fauna and #oof military training fields, mostly due to the
prolonged restricted public access to such areas.

Nowadays, the former military training field in @tgn and the adjacent valley of Skanda Lake
(including the area of the so-called Lasek Pieckévese under severe anthropogenic pressure: thierxe a1s
leisure grounds for inhabitants, some military eé&hrallies were also held there in the past. Theaagement
plan for this area assumes the construction ofHaigsing district, together with office and commatci
infrastructure. Scientific Park (Park Naukowo-Tealogiczny) and bypass road around the city wereaaly
constructed. The area of the former military tnagnifield is a part of natural green ring of theycind
probably ecological route, which should remain @wmted and passable, especially in a situation vthen
urban areas of the city are extended every yea.mi&intenance of the net of well connected corsidord
refuges of wilderness is extremely important far thological diversity and should be taken intocact in
local decision making and urban planning. The eatédn of the state of the environment in the anedeu
scrutiny was conducted before the investments vatagted and can serve as the starting point for
comparisons and further research about urbanizafiéeuna and flora in Olsztyn. It may also helptesent
the most valuable remnants of the south-easterh giagreen ring of the city that may need additiona
protection.

The major aim of the present study was to evaltiaestate of the environment in the area of the
former military training field and the adjacent asein Olsztyn. In this case mites from the suborder
Uropodina and cohort Labidostommatina (Acari: Méigmsata et Prostigmata) were used as bioindicators.
Uropodina is one of the best known groups of mite®oland. According to Bloszyk [16], there are 137
Uropodina species in Poland. viewski and Hirschmann [17] claim that the totaimier of Uropodina
species in Poland is about 150. Uropodina mites ilivdifferent types of habitats - including bothil and
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litter and unstable habitats (i.e. merocenoses fsg. 16, 18]. Uropodina which inhabit unstablbéitads
(such as tree hollows, anthills, as well as bird ammmal nests), are very often capable of chantiey
habitat by passive dispersion (phoresy), i.e. th&y other organism to spread over new areas [16 M3t
of Uropodina are steno- and oligotopic species [sgp 16, 20, 21], with very specific environmental
requirements and very sensitive to any changeseirconditions of the environment suchTaachytes lamda
[16, 22, 23]. But, there are also some speciesgxampleOodinychus karawaiewi which is known to prefer
disturbed environments [24]. This diversity of habipreferences and ecological tolerance, of Uromod
allows us to evaluate condition of forest ecosystem the basis of occurrence and abundance otpiarti
species. Moreover, Uropodina mites have numerougatogical differences in their size, shape, obizeaty
with several different morphotypes and quite evidsaxual dimorphism (different shape and size ofitge
shields in males and females) [16]. These featuase them relatively easy to determine the spesidssex.
This is a very important feature of bioindicatosgd in valorisations and other expertises.

The second group of organisms used in this studpi@sadicators of the current state of the soil
environment in the examined area contains mitas fifte family Labidostommatidae, which in the anatys
material was represented by one specied, alsidostomma luteum Kramer, 1889. Poland is a habitat for three
species from this group, which have different ramgfe occurrence and habitat preferences [25-27].
Labidostomma luteum has the widest range of occurrence in Poland eeguéntly lives in lowlands. The
species from the genusabidostomma have one common characteristic, i.e. they avoidtétzbwith high
levels of anthropogenic pressure [25, 27].

2. MATERIAL AND METHODS

The following paragraphs are a brief descriptiohef study area and the methods used during sample
collection in the examined ground plots. The dethidlescription of study area is available in Zdkifizs8].

2.1. Study area

The former military training field examined in thisudy is located in the south-eastern outskirts of
Olsztyn (Figure 1). It covers an area of roughlkr® with a circumference of 15 km. Moreover, in the
examined area there is also Skanda Lake with tjaeact meadows and forests. The former militarining
field is located in the middle of the area and dimly comprises open and thicket areas with fosastession.

In the northern and western parts the area of dhadr military training field there is a zone catiig of
mixed forests, whereas in the south - mostly miaad deciduous forests. In the south the formertamyli
training field is adjacent to the so-called LasédcPewski, which is governed by Olsztyn Forest &tsprate
(departments 161 and 162). This forest area cantaiainly marshland woods, which have been naturally
regenerated in the formerly arable lands (data f@sztyn Forest Inspectorate).

The examined ground plots have been collated acgptd the numbering system presented on the
map given below (Figure 1). The samples were c@tband arranged according to the ground plotshiichv
there were collected and the data. The full lisalbfground plots from which the samples were «téd is
available in Soil Fauna Databank (Natural Histopll€rtions, Faculty of Biology AMU) marked with OLS
symbol stands for the number of the sample. Thepkused for the analysis in this study were ctdie by
Milena Zduniak.

2.2. Materials

The material for the analysis used in this studg wallected in the area of the former militaryrag
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field and the surrounding zone, around Skanda Lakd,in the area of national forests districts a6d 162
during spring, summer and autumn 2012. In the @& plots selected for the study (Figure 1) [2813
samples were collected - both qualitative (92) auantitative (21). 63 samples were collected fromhand a
number of 50 samples from different types of menoses such as dead wood and tree hollows. The eolum
of the quantitative samples was 30°@nd they were collected with a biocenometre tegthiof 10 cm. The
sieve samples (volume of approx. 0.51) were obthinemeans of an entomological sieve, whose haésah
diameter of 0.4 cm. The samples from dead wood ats@ of a similar volume. The dead wood material
comes from rotten trunks and stumps as well as fremhollows. The material collected for the aselywas
placed in Tullgren funnels for about 7 days andekteacted mesofauna was preserved in 75% ethyhalc

The extracted specimens were deposited in the &latistory Collections at Adam Mickiewicz
University in Pozna (some of the specimens were also used in moleeulalyses). The data from the
collected material were analysed with Analizatdd Roftware developed by Desmodus. The comparative
analysis was also based on the data from Soil F&@atabank (Natural History Collections, Faculty of
Biology AMU) on Uropodina and Labidostommatina inakmian-Masurian Voivoideship, collected by
different researchers in different periods.

1

L

Figure 1. Location and distribution of the examined groutatp
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2.3. Data analysis methods

The following classes of ecological indices for ODoamce (D%) and Frequency (F%) were used in
this study [16]:
Dominance: D5, eudominants (>30%); D4, dominan&.1(:B0.0%); D3, subdominants (7.1-15.0%); D2,
residents (3.0-7.0%); and D1, subresidents (<3%).
Frequency: F5, euconstants (>50%); F4, constaftd{0%); F3, subconstants (15.1-30.0%); F2, accgss
species (5.0-15.0%); and F1, accidents (<5%).
The single-variable analysis were conducted wiehNMann-Whitney U test (p<0.01).

The maps illustrating the distribution were genedatvith Mapinfo 11.0, CorelDraw 12, and Google
Earth. The exact location and distribution of tlxamined ground plots were established with GPScésvi
Garmin Dakota 10. The Open Street Map (OSM) assarbap was used for the distribution maps.

3. RESULTS

3.1. General characteristics of the analysed commiip

Table 1. Species of Uropodina found in the former militéngining field in Olsztyn: N - number of specimefse + SD
- average number of specimens in a positive sam@@ndard Deviation, F% - frequency, D% - domirggrid - number

of specimens, Nsp - number of species.

Species N Ave.xSD D% F%
Oodinychus ovalis (C. L. Koch, 1839) 1160 18.71+34.56 38.33 54.87
Janetiella pulchella (Berlese, 1904) 464 14.97420.67 15.33 27.43
Oodinychus karawaiewi (Berlese, 1903) 459 32.79+84.55 15.17 12.39
Uroobovella obovata (Canestrini et Berlese, 1884) 213 53.25+48.68 7.04 543
Trachytes aegrota (C. L. Koch, 1841) 141 4.86+5.93 4.66 25.66
Dinychusinermis (C. L. Koch, 1841) 123 24.60+42.09 4.06 4.42
Urodiaspistecta (Kramer, 1876) 112 5.0945.20 3.70 19.47
Olodiscus minima (Kramer, 1882) 96 5.65+6.15 3.17 15.04
Trachytes pauperior (Berlese, 1914) 58 9.67+16.71 1.92 5.31
Labidostomma luteum Kramer, 1879 47 7.8346.18 1.55 5.31
Dinychus carinatus Berlese, 1903 36 7.20+8.53 1.19 4.42
Iphiduropoda penicillata (Hirschmann et Z.-Nicol, 1961) 27 13.50£13.44 0.89 1.77
Uropoda orbicularis (Miiller, 1776) 21 3.50+2.07 0.69 5.31
Dinychus woelkiei Hirschmann et Zirngiebl-Nicol, 1969 11 1.57+0.54 .3® 6.19
Uroobovella sp. 10 5.00+1.41 0.33 1.77
Uropoda sp. 9 4.50+4.95 0.30 1.77
Discourella modesta (Leonardi, 1889) 8 2.00+2.000 0.26 3.54
Olodiscus misella (Berlese, 1916) 8 4.0014.24 0.26 1.77
Pseudouropoda sp. 7 7.00 0.23 0.88
Janetiella pyriformis (Berlese, 1920) 7 3.50+2.12 0.23 1.77
Leiodinychus orbicularis (C. L. Koch, 1839) 3 1.50+0.71 0.10 1.77
Dinychura cordieri (Berlese, 1916) 3 3.00 0.10 0.88
Dinychus arcuatus (Tragardh, 1922) 3 3.00 0.10 0.88
N 3,026
Nsp 23
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The community of Uropodina and Labidostommatinanfib in the examined area contained 23 taxa
(Table 1). The most numerous species Wadinychus ovalis, which constituted roughly 38% of the whole
community and its frequency of occurrence in thalysed samples was 55%. The other numerous species
found in the analysed material welanetiella pulchella and Oodinychus karawaiewi, which make up 15%
respectively of the community. Among the other $&pecwith fairly high abundance there were also
Uroobovella obovata, Trachytes aegrota, Dinychus inermis, Urodiaspis tecta, and Olodiscus minima. Big
participation ofl. pulchella andUro. obovata in the community probably stems from the fact edenost half
of the analysed material (i.e. 44%) comes from memoses of dead wood.

3.2. Differences between communities of studied re# in soil and merocenoses

The Uropodina community inhabiting soil and litteontained 17 taxa and was dominated by
Oo. karawaiewi (Table 2) but it was not the most frequent speitigdhis community. The group of the most
frequent species weKgo. ovalis, T. aegrota, U. tecta, andO. minima (Table 3). These 5 species constituted

80% of the community, however, the total frequeatgach species was not higher than 40%.

Table 2. Species of Uropodina and Labidostommatina fountthénstudy area: Ave + SD - average number of spats
in a positive sample + Standard Deviation; F% gfiency, D% - dominance, Nsp - number of species; hNgnber of

samples, N - number of specimens.

Species Soil Merocenoses
N AvexSD D% F% N AvexSD D% F%
Oo. karawaiewi 459 32.79+84.55 35.06 22.22
Oo. ovalis 256 10.24+14.91 19.56 39.68 904  24.43+42.33 52.65 74.00
Uro. obovata 213 53.25+48.68 12.41 8.00
T. aegrota 132 5.74+6.38 10.08 36.51 9 1.50+0.55 0.52 12.00
D. inermis 121 30.25+46.36 9.24 6.35 2 0.12 2.00
U. tecta 110 5.5045.29 8.40 31.75 2 1.00+0.00 0.12 4.00
O. minima 93 6.64+6.37 7.10 22.22 3 1.00+0.00 0.17 6.00
J. pulchella 40 8.00+£10.86 3.06 7.94 424 16.31+21.96 24.69 ®2.0
L. luteum 37 7.4016.80 2.83 7.94 10 0.58 2.00
Ur. orbicularis 21 3.50+2.07 1.60 9.52
T. pauperior 12 4.00+5.20 0.92 4.76 46 15.33+23.97 2.68 6.00
Dis. modesta 8 2.00£2.00 0.61 6.35
O. misdla 8 4.00+4.24 0.61 3.17
Uroobovella sp. 4 0.31 1.59 6 0.35 2.00
L. orbicularis 3 1.50+0.71 0.23 3.17
D. arcuatus 3 0.23 1.59
D. carinatus 36 7.20+8.53 2.10 10.00
I. penicillata 27 13.50+13.44 1.57 4.00
Pseudouropoda sp. 7 0.41 2.00
J. pyriformis 7 3.50+2.12 0.41 4.00
Di. cordieri 3 0.17 2.00
D. woelkiel 1 0.08 1.59 10 1.67+0.52 0.58 12.00
Uropoda sp. 1 0.08 1.59 8 0.47 2.00
Nsp 17 17
Ns 63 50
N 1,309 1,717

European Journal of Biological Research 2019; 9(4): 245-258



Zduniak et al. Mites of a former military training field 251

Table 3.Abundance and frequency of Uropodina mites inathaysed soil material.

Quantity /incidence Very common Common Rare Very ree
Very frequent Oo. ovalis U. tecta
Frequent Oo. karawaiewi O. minima
Not frequent T. aegrota D. inermis J. pulchella Ur. orbicularis, Dis. modesta

T. pauperior, O. misdlla,
Uroobovella sp., L. orbicularis,

Occasional D. arcuatus, Uropoda sp.,
D. woelkei
Table 4.Abundance and frequency of Uropodina in the aealyead wood merocenoses.
Quantity/incidence Very common Common Rare Very rae
Oo. ovalis
Very frequent J. pulchela
Frequent
T. pauperior, D. carinatus,
Not frequent Uro. obovata Di. woelkel, T. aegrota,
O. minima
I. penicillata, Uropoda sp.,
Occasional Pseudouropoda sp., J. pyriformis,

Uroobovella sp., Di. cordieri,
U. tecta, D. inermis

The community of Uropodina inhabiting the examimedrocenoses of dead wood contained also 17
taxa. In this community the most numerous speciee ®@o. ovalis, J. pulchella andUro. obovata (Table 2,
4), which constituted almost 90% of the whole comityu The frequency of the first two species in the
collected samples was very high and exceeded 56¥€ ). The other species were less frequent angon
numerous (Table 4).

Comparison of habitat preferences of selected epeti mites shows that there were 6 species that
were found only in the dead wood material, lJr0. obovata, D. carinatus, Ip. penicillata, D. woelkiel,
J. pyriformis, andDi. cordieri. There is also group of 6 species which were foamlg in the soil material, but
not present in merocenoses. These species @oekarawaiewi, Ur. orbicularis, O. misella, Dis. modesta,
D. arcuatus andLe. orbicularis. Analysis shows, that species that occurred i bgpes of habitat usually
preferred one of them. For example,luteum was much more frequent in dead wood (7.94%) thasoih
(2%) (Table 2). Only in the case ®fpauperior there were no significant differences between thandance
of the species in the dead wood and soil (U Manntilg rank test; U = 1293, z = 0,12; p > 0,05) (€ah).
T. aegrota andU. tecta were much more numerous in soil (rank test U Maftritney: U = 951,5, z = 2,38;
p <0,05; U =871, z=2,92; p <0,01), wher€as ovalis andJ. pulchella were more numerous in the dead
wood material (U Mann-Whitney rank test: U = 825; 3,22; p < 0,01; U =739,5, z = 3,89; p < 0,001).

Table 5. Comparison of habitat preferences of selected epagii Uropodina mites. Values represent mean number

specimens per sample: * - statistically significdifferences with habitat preference.

Species Merocenoses Soil
T. aegrota* 0,2 2,1
T. pauperior 0,2 1,0

U. tecta* >0,1 1,9
Oo. ovalis* 18,8 4.4
J. pulchella* 9,0 0,7
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3.3. Spatial distribution of Uropodina and Labidosbmmatina in the examined area

Most of the 65 ground plots of the examined area 89%) were inhabited by the species enumerated
above. However, the two analysed groups were cerdidly different as to the frequency of occurreand
spatial distribution. Labidostommatina were farslé®equent and the specimensLofluteum were found in
samples only from 3 ground plots (i.e. 58, 64, dbgated in the southern part of the examined area
(Figure 2).
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Figure 2. Ground plots with_abidostormma luteum Figure 3. Number of species per ground plot.

occurrrence

The spatial distribution of the found Uropodina esitwas much more regular here. These mites
occurred in the whole area, except ground plotsln@, 3, 26, 34, 46, 59, and 63, where no speciwes
found. The number of species found in the examplets fluctuated between 0 and 9 (Figure 3). Thatmo
interesting and abundant Uropodina species wersetfaund around Skanda Lake and in the southetropar
the examined area - Lasek Pieczewski.

3.4. Frequency of occurrence and spatial distributin of Uropodina in examined area

The most common Uropodina species, which occumeithé whole examined area, wébde. ovalis
(39 - Number of ground plots in which a given spsabccurred)J. pulchella (25), andT. aegrota (23) (see
Figures 4A-C).

As can be seen, the species which were sporadieiexamined area weté tecta (14), O. minima
(13), andOo. karawaiewi (10) (Figures 4D, 5A, and 5B). In a few cases ssphcies a®. arcuatus,
I. penicillata, andDi. cordieri were also found (Figure 8). The other species w&#ssted only in 2-7 ground
plots (for details see Figures 5 C, D, 6 and7).
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Figure 4. Spatial distribution of the found species: Figure 5. Spatial distribution of the found species:
A - Oodinychus ovalis, B - Janetiella pulchella, A - Olodiscus minima, B - Oodinychus karawaiewi,
C - Trachytes aegrota, D - Urodiaspis tecta. C - Dinychus woelkei, D - Dinychus carinatus.

3.5. Species composition of Uropodina community iexamined area of Warmian-Masurian
voivoideship

The earlier observations made by Bloszyk (unpubltistiata) and the data stored in the dataBaise
Fauna Bank (Natural History Collections, Faculty of Biologg&gdam Mickiewicz University in Pozifé have
been very helpful in assessing the diversity ofgddina mites in the area of the former militaryrtiag field
and the whole region. However, this region of Pdlamone of those which still have not been thohbyg
examined in this respect, so little is known abthg acarofauna of this region. In the area of Virm
Masurian voivoideship 34 species of Uropodina mitese found. The most abundant species found # thi
region arerl. aegrota andOo. ovalis, which constituted 54% of the whole community. $&éwo species and
U. tecta are apparently common in this region, and the feequ of occurrence in the analysed samples
fluctuated between 39% and 55% (Table 6).

As can be seen, the Uropodina community in the @edinarea is less diverse and constitutes only
53% of all species found so far in the whole reditable 7). In the analysed material there wasspezies
which was quite dominant, i.€@o. ovalis, which is probably due to the fact that the cda#dcmaterial
contained many samples from merocenoses of dead.vide high frequency aof. pulchella can be also

explained by this fact.
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Table 6.Analysis of Uropodina community in Warmian-Masurioivoideship.

Dominance Frequency
Eudominants Euconstants
- T. aegrota - 54.7%
Dominants Constants

T. aegrota - 27.6%
Oo. ovalis- 26.4%

Oo. ovalis- 44.2%
U. tecta - 38.95%

Subdominants

U. tecta- 11.8%
QOo. karawaiewi - 10.2%

Tr. elegans - 7.9%

Subconstants
O. minima - 24.2%
T. pauperior - 15.8%

Recedents
C. cassideasimilis- 3.7%

Accessorial species
U. pannonica - 13.7%
Oo. karawaiewi - 12.6%
C. cassideasimilis- 11.6%
Tr. elegans - 10.5%
D. perforatus - 8.4%
N. splendida - 7.4%
D. carinatus - 7.4%
Di. modesta - 5.3%

Subrecedents
28 species

Accidental species
21 species

Figure 6. Spatial distribution of the found species:
A - Dinychusinermis, B - Uropoda orbicularis,
C - Trachytes pauperior, D - Discourella modesta.

Figure 7. Spatial distribution of the found species:
A - Uroobovella obovata, B - Olodiscus misella,
C - Leiodinychus orbicularis, D - Janetiella pyriformis.
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Table 7.Analysis of Uropodina community in former militamaining field in Olsztyn.

Dominance Frequency
Eudominants Euconstants
Qo. ovalis - 38.3% Oo. ovalis- 54.9%
Dominants
J. pulchella - 15.3% Constants
0o. karawaiewi - 15.4% .
Subcontstans

Subdominants
Uro. obovata - 7.0%

J. pulchélla - 27.4%

T. aegrota - 25.7%
U. tecta - 19.5%

O. minima - 15.0%

Accessorial species

Recedents
T. aegrota - 4.7%
D.inermis- 4.1%

Oo. karawaiewi - 12.4%
D. woelkei - 6.2%
T. pauperior - 5.3%

- 0,
Ou;gﬁt:\a _3'372/3/0 Ur. orbicularis- 5.3%
Subrecedents Accidental species
15 species 14 species

Figure 8. Spatial distribution of the found species: Binychus arcuatus,

B - Ipiduropoda penicillata, C -Dinychura cordieri.
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4. DISCUSSION

Abandoned military areas often become a refugemi@any rare species of plants and animals [see e.g.
4-8]. Because of that, it is very important to mgm#hese terrains properly and preserve their alavatues.
There are many examples of such areas in PolamdeXample Biedrusko or Orzysz [3-5], that were
appreciated for their natural values and becamegp&tatura 2000 conservational program.

On the other hand they often require restoratich management plans to provide them with proper
protection. Our study field is subject to heavyhanpogenic pressure - the evidence is that synapithr
species [24Do. karawaiewi is common. But we also found a relatively largenber of species (23) of mites
from cohort Uropodina and Labidostommatina, esplgcia the neighborhood of Skanda Lake. Higher
species richness of these mites can be a sign ad goil condition, and probably also other orgasism
engaged in ecological (i.e. trophic) relations witlsuch as plants and animals (especially inbestes). On
the western and southern shore of the lake, soitimgudescribed occurrence of a patch of well puesk
old growth of alder-ash forest and riparian forf@8] - in these regions the highest number of Udipa
species was found (Figure 4)abidostomma luteum inhabits deciduous old growth forests [25] and ais
our field this species was found in a similar estsyn. However, in the same patch of old oak fovest
found Oo. karawaiewi, which inhabits places transformed by human [Z#hat means this area is affected by
human activities. Skanda Lake is also under urladioiz pressure.

Former military zone in Olsztyn and adjacent areasse as an interesting subject for various
ecological studies. Terrain relief is very divergesre are some swamps and small water bodieshwhéate
habitats for many plants and animals. Such heteemes mosaic of habitats can be essential for \mosity.
Furthermore, part of this area is designed for tang8on of a new housing district. The works wateeady
started and are destroying part of its ecosystemd, others will be exposed to even more severe huma
impact in the near future. Because of that, regeteniogical and botanical inventory research isdeeefor
evaluation and monitoring of ecological changethis system.

Moreover, the inventory can serve as a basis @lmgaate management and conservation of more
valuable parts of this terrain. Data on mites ii3 tirea suggests that the most valuable forestsitsed
around Skanda Lake (the highest species richneldsopiodina mites) and southern part of Lasek Pigski
(occurrence of rare speciegbidostomma luteum). In the former military zone (in the middle of rostudy
field), many fewer species of Uropodina were fouAlthough, this area can still be important for pan
species of fauna: as a refuge, food base and dagsal corridor. Preserving refuges of unmanagéld w
refuges in the most valuable areas (in contragtigh-maintanance parks and other managed grees)area
would help local ecosystems to maintain relatiabiity in the face of urbanization.

Results obtained in this project should be taketth wome precaution. We need to take into account
that most habitats in Olsztyn’s military zone aneeiarly stage of succession and in this kind ofithe)
Uropodina mites are less frequent than in maturests [16, 22, 23]. It is impossible to make coriguars of
mite communities from forests and meadows basedpaties richness. So, habitat selectivity of these
organisms makes them indicators of limited usesy thould be used just in one type of environment.

Although the land use plan for this area assumagtsoidut of green areas will be preserved, connggctiv
and functioning of the whole system will changendatically, and its ecological role will weaken vatit any
doubt. Ecologically friendly land use planning abal least partially reduce the deterioration @ #rea and
could be also an interesting study site for urbaoiagy research. To evaluate this area’s ecosystieens is a
need to conduct more research focused on faund’d@ma’s diversity. Changes in functioning of egstems

European Journal of Biological Research 2019; 9(4): 245-258



Zduniak et al. Mites of a former military training field 257

in this area, such habitat fragmentation, synutlnpnaof fauna and flora could also be an intergssabject
for urban ecologists. However, the research mayesas one of the elements of the natural valodeadf the
area of the former military training field in Olgmt and be helpful in preparing of the land use péthis
area in the future.
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