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Abstract: Uropodina mites are organisms regularly found in the breeding sites of vertebrates. How-
ever, studies devoted to the nest dwellers of hole-nesting birds have been performed nearly ex-
clusively in artificial places, i.e., nest boxes. Here, we describe an assemblage of mites from the
Uropodina group living in excavated tree holes. We performed this study in western Poland, sam-
pling material from 49 tree holes excavated by great spotted and black woodpeckers. We divided the
material extracted from the tree holes into three categories: wood debris, remnants of bird nests, and
remnants of insects. In total, we found 12 species from the Uropodina group. The two most numerous
species, Leiodinychus orbicularis and Chiropturopoda nidiphila, constituted ca. 93% of the assemblage.
Two other species, Apionoseius infirmus and Uroobovella obovata, were also relatively frequent. Among
the assessed factors (woodpecker species, tree hole characteristics, and type of material), only the
presence of insect remains, predominantly bat guano, affected species diversity and mite abundance
the most. Our study is the first to describe an assemblage of Uropodina species in excavated tree
holes and discover two extremely rare mite species, Ch. nidiphila and Nanteria banatica, related to the
presence of bat guano in these cavities.

Keywords: bat guano; bird nest material; Chiropturopoda nidiphila; nest-dwellers; nidicole; tree holes;
Uropodina; woodpeckers

1. Introduction

Forests, as one of the most globally widespread ecosystems, cover ca. 30% of land [1].
One of the most distinctive and visible features of this ecosystem composed of trees are
tree holes. Tree holes are globally distributed microenvironments in all types of forest but
are characteristic for natural, old-growth forests [2,3]. They can be non-excavated, formed
as a result of decaying processes or physical damage, or excavated, formed as a result of
the destructive activity of excavators [3,4], among which the most important, worldwide,
are woodpeckers [5]. The role of woodpeckers (primary excavators) as hole providers in
forest ecosystems (except for Australia and New Zealand) cannot be overestimated. They
are commonly considered to be keystone species in forests [6,7].

Tree holes excavated by woodpeckers are unique and constitute their specialised
breeding sites, but, as long-lasting structures [8,9], they are regularly inhabited in the
following years by other species of vertebrates, especially birds and mammals which rely
upon existing holes for breeding and roosting [3,5,10,11]. To a much lesser extent, the role
of excavated tree holes has been studied with respect to invertebrates [12–14].

The microclimate of natural tree holes that favours rapid decomposition, contrary to
that of nest boxes [15,16], potentially makes them less attractive for nest-dwellers. The
presence of old nest material in tree holes should not be neglected in ecological studies, as
it may affect the nesting biology of hole-nesting birds with respect to at least four of the
important aspects reviewed in Ref. [17]: increasing pressure of ectoparasites; increasing
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pressure of predators; serving informative cues for breeding birds; and enabling time and
energy saving when building new nests.

Bird nests in tree holes constitute an attractive microenvironment for invertebrates
from different ecological and systematic groups. In terms of foraging strategies alone, one
may find the following organisms: saprophagous species feeding on decomposing nest
materials and the prey and dropping remains of birds and mammal [18,19], scavengers and
carnivores feeding on all the developmental stages of other invertebrates living commonly
in the nest [20–22] or vertebrate ectoparasites [23,24].

It seems that, among the invertebrates, one of the most frequent arthropods found in
bird nests are mites, especially from the Mesostigmata group. Surprisingly, apart from the
relatively well-known European mites from the suborder Uropodina inhabiting bird nests,
especially in the studies of [20,25–29], materials from tree holes excavated by woodpeckers
have never been studied so far. The reason for this may be a problem with access to the
nest sites (excavated holes are situated, on average, much higher than nest boxes) and
sampling (tree hole content accessible only through a small opening), in contrast to data
concerning mites in the nests of hole-nesting birds but extracted from nest boxes, which
are well described, see [20,26,29,30]. Interestingly, the first intensive work using natural
tree holes has lately brought about the very interesting discovery of Chiropturopoda nidiphila
(Acari: Uropodina), which was previously recorded worldwide only once [31].

The diversity of mites from the suborder Uropodina is indisputably well studied
in some regions of Europe, especially in Poland and Slovakia. The characteristic feature
of Uropodina assemblages is a clear preference for specific microhabitats, dominated by
single species [32,33]. Having collected materials from ca. 50 tree holes from Poland,
we decided to present for the first time the species composition and structure of the
assemblage of Uropodina mites from natural tree holes excavated by woodpeckers, thus
providing novel data about species diversity of Uropodina mites in a previously unexplored
microenvironment. We explored whether (i) the described assemblage is microhabitat-
specific and whether (ii) the unique nature of the acari assemblage is shaped by tree hole
characteristics or the presence of different types of nest materials. In accordance with our
previous findings [31], we also predicted that the holes that contained bat guano would
have the most unique and richest acari fauna.

2. Materials and Methods
2.1. Study Area

This study was conducted in the Opole voivodeship, in south-western Poland. We
sampled tree holes excavated by woodpeckers (for the tree hole characteristics, see Table 1)
in different lowland forest complexes in the central and northern part of the voivodeship,
between N 50.5955–50.9635 and S 17.7365–18.1398. Except for four sites, the rest came from
tree stands dominated by the pine Pinus sylvestris, with an admixture of other tree species.

Table 1. Characteristics of the tree holes excavated by the great spotted woodpecker and black
woodpecker.

Species by Which the
Tree Holes Were

Excavated
N Tree Species

Mean Height
above the Ground

[m], (Range)

Mean Depth of
the Hole Chamber

[cm], (Range)

Holes Containing
Bat Guano

Great Spotted
Woodpecker 38 Pine 28; Larch 2; Birch 2;

Oak 6
5.5

(2–10)
25

(9–39) 9

Black Woodpecker 11 Pine 8; Beech 2; Birch 1 8.6
(1.5–12)

25
(6–48) 0
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2.2. Data Collection

We checked tree holes excavated by great spotted woodpecker Dendrocopos major and
black woodpecker Dryocopus martius that may have been inhabited by birds or bats in the
subsequent years.

The holes were situated in five tree species, predominantly in pines (36). The mean
tree hole height above the ground depending on the woodpecker species amounted to
5.5–8.6 m, and the mean depth of the hole chamber for both species amounted to 25 cm
(Table 1).

The contents of the tree holes were collected using a handheld vacuum cleaner and
long tweezers and placed into a sealed plastic bag with a label describing the hole’s location
and date of collection. Each time, we attempted to extract all the contents of the tree holes
at hand. The material was then transferred to a Berlese-Tullgren funnel for mite extraction.
This process lasted ca. 72 h for each sample. The extracted specimens were collected
in Eppendorf tubes filled with ca. 70–80% ethanol and labelled. The mite specimens
were sorted and identified using a stereoscopic microscope (Olympus BX51) with the
identification of the extracted species being conducted by the second author (JB). The hole
contents were then placed back into their original bags until the examination of the nesting
material composition.

Mites were determined using keys and papers comprising original descriptions of the
species [32,34,35].

2.3. Tree Hole Contents’ Analysis

We divided the hole contents into three categories:

- wood debris—loose or soft wood debris in different stages of decay;
- bird nest remains—parts of bird nests consisting of different materials, such as moss,

grass, leaves, feathers, and wool;
- insect remains—predominantly bat guano and remains of woodpecker food. In two

cases, this last category included also the remains of bumblebee and wasp nests with
dead specimens. For the analysis of the presence of Chiropturopoda nidiphila only, we
subdivided this category into holes containing only bat guano and holes containing
only insect remains (other than bat guano).

2.4. Data Analysis

To describe the Uropodina assemblage, we used basic indices of dominance and
frequency, as used in previous studies [27,32], with the following classes: dominance,
i.e., eudominants (>30%), dominants (15.1–30.0%), subdominants (7.1–15.0%), residents
(3.0–7.0%), and subresidents (<3%); and frequency, i.e., euconstants (>50%), constants
(30.1–50%), subconstants (15.1–30.0%), accessory species (5.0–15.0%), and accidents (<5%).

2.5. Statistical Analysis

To test whether the number of acari species depended on tree hole origin (woodpecker
species), tree hole characteristics, and the amount and type of the sampled material ex-
tracted from the holes, we used a generalised linear model (GLM) with a Poisson error
distribution and log link function. The model contained the number of acari species as a
response variable and the main effects of the following fixed predictors: excavator species
(great spotted vs. black woodpecker), hole depth (vertical distance (cm) from the entrance
to the cavity floor), material volume (cm3), and the type of sampled material (insect remains
vs. bird nest or wood debris, set as a contrast). The overdispersion of the above model
was 0.997.

To test the differences in the number of acari individuals, we used a negative binomial
model with a log link function package MASS [36], which helped us to reduce overdisper-
sion to the acceptable level of 1.3. The model contained the number of individuals as a
response variable and the main effects of the following fixed predictors: excavator species
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(great spotted vs. black woodpecker), hole depth (cm), material volume (cm3), and the type
of nest material (insect remains vs. bird nest or wood debris, set as a contrast).

To test whether the presence and the number of Chiropturopoda nidiphila depended on
the type of material extracted from the tree holes, we used generalized linear models (GLMs)
with binomial (for presence) and negative binomial (for abundance) error distributions with
logit and log link functions, respectively. The models contained the occurrence (Boolean)
variable (0—not found, 1—recorded) and the number of Ch. nidiphila individuals as the
response variables, respectively, and the type of sampled material (four categories: bird
nest, bat guano, insect remains, or wood debris). Additionally, the amount of material
extracted was included as an offset variable in the model for abundance.

Model fitting was carried out with the TMBglmm [37], and model diagnostics were
performed with the DHARMa [38] packages. Both models had satisfactory diagnostics:
there were no issues with the dispersion (DHARMa-simulated residuals’ test), the normality
of the residuals (K-S test), or the homogeneity of variances (Levene’s test).

Statistical analyses were performed in R version 4.1.0 [39].

3. Results
3.1. Species Composition and the Structure of Assemblage

Mites were present in 40 of the 49 inspected woodpecker tree holes. In total, we
found 2186 specimens of Uropodina mites, including at least 12 species, 11 of which were
identified to the species level (Table 2).

Table 2. Species composition and assemblage structure of Uropodina mites (with developmental
stages) in woodpecker tree holes. N—sum of specimens of all development stages; F—female;
M—male; D—deutonymph; P—protonymph; L—larva; D%—dominancy; Nps—number of positive
samples; and F%—frequency.

Species N F M D P L D% Nps F%

Leiodinychus orbicularis (C. L. Koch, 1839) 1322 379 293 459 166 25 60.5 27 55

Chiropturopoda nidiphila Wiśniewski et
Hirschmann, 1983 709 221 259 147 75 7 32.4 18 37

Apionoseius infirmus (Berlese, 1887) 46 16 10 19 0 1 2.1 10 20

Nenteria banatica Feider et Hutu, 1971 44 24 13 7 0 0 2.0 2 4

Uroobovella obovata (Canestrini et Berlese, 1884) 28 17 9 2 0 0 1.3 8 16

Pulchellaobovella pyriformis (Berlese, 1920) 18 6 8 4 0 0 0.8 3 6

Uropolyaspis hamulifera Berlese, 1904 6 3 2 1 0 0 0.3 2 4

Oplitis paradoxa (Canestrini et Berlese, 1884) 5 4 1 0 0 0 0.2 2 4

Oodinychus ovalis (C. L. Koch, 1839) 4 3 0 0 1 0 0.2 2 4

Pulchellaobovella pulchella (Berlese, 1904) 2 2 0 0 0 0 0.1 2 4

Urodiaspis tecta (Kramer, 1876) 1 1 0 0 0 0 <0.1 1 2

Pseudouropoda sp. 1 0 1 0 0 0 <0.1 1 2

Total 2186 676 596 639 242 33 100.0 49 100.0

The most common were Leiodinychus orbicularis and Chiropturopoda nidiphila, both
classified as eudominants, which together constituted ca. 93% of the assemblage (Table 2).
The analysis of frequency revealed only one euconstant (L. orbicularis), one constant (Ch. ni-
diphila), and two other relatively more frequent species (Apionoseius infirmus and Uroobovella
obovata). All four species occurred in 12–55% of all the examined woodpecker tree holes
(Table 2). The remaining species were much less numerous and occurred in fewer holes.
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3.2. Effect of Tree Hole Characteristics and Type of Nest Material on the Structure of the Assemblage

The number of acari species recorded in the tree holes was unrelated to the woodpecker
species (hole producer), the hole’s depth, or the material’s volume, but it differed between
holes containing insect remains and wood debris (Tables 3 and 4). The number of acari
species was highest in the samples containing insect remains, slightly lower in bird nests,
and the lowest in wood debris (Figure 1a).

Table 3. Species composition of Uropodina mites (sum of all developmental stages) in different types
of material sampled from woodpecker-excavated tree holes.

Species N Insect Remains Bird Nests Wood Debris

Leiodinychus orbicularis (C. L. Koch, 1839) 1322 383 (12) 883 (8) 56 (7)

Chiropturopoda nidiphila Wiśniewski et Hirschmann, 1983 709 622 (10) 58 (1) 29 (7)

Apionoseius infirmus (Berlese, 1887) 46 32 (7) 13 (2) 1 (1)

Nenteria banatica Feider et Hutu, 1971 44 44 (2) 0 0

Uroobovella obovata (Canestrini et Berlese, 1884) 28 21 (4) 2 (2) 5 (2)

Pulchellaobovella pyriformis (Berlese, 1920) 18 17 (2) 1 (1) 0

Uropolyaspis hamulifera Berlese, 1904 6 3 (1) 0 3 (1)

Oplitis paradoxa (Canestrini et Berlese, 1884) 5 3 (1) 0 2 (1)

Oodinychus ovalis (C. L. Koch, 1839) 4 3 (1) 1 (1) 0

Pulchellaobovella pulchella (Berlese, 1904) 2 0 2 (2) 0

Urodiaspis tecta (Kramer, 1876) 1 0 1 (1) 0

Pseudouropoda sp. 1 1 (1) 0 0

Total 2186 1129 961 96

Table 4. Results of a generalized linear model with Poisson error distribution and a log link function
testing the difference in the number of acari species (response variable) recorded in tree holes
excavated by the great spotted woodpecker vs. black woodpecker (n = 49) in relation to the depth of
hole (cm), the volume (cm3), and the type of material (insect remains vs. bird nest or wood debris)
extracted from the tree holes. Residual deviance = 42.9; df = 43; and AIC = 153.5.

Variable Estimate SE Cl 2.5% Cl 97.5%

Intercept 0.935 0.410 0.117 1.727
Black woodpecker tree hole −0.424 0.309 −1.067 0.151

Hole depth 0.007 0.014 −0.021 0.034
Material volume 0.000 0.001 −0.002 0.001
Type of material:

bird nest −0.528 0.290 −1.124 0.023
wood debris −0.984 0.306 −1.602 −0.397

The number of acari individuals was usually higher in the holes excavated by great
spotted woodpeckers than in those excavated by black woodpeckers (Table 5, Figure 1b).
However, this difference was due to the exceptionally high abundance of acari in four holes
of great spotted woodpeckers, as, when removing these four cases from the analysis, the
abundance of acari was comparable between holes excavated by both species of wood-
peckers (estimate = −0.86, CI 2.5–97.5% = −1.97–0.37). The number of acari individuals
was unrelated to the hole’s depth or the material’s volume, but it was the highest in holes
containing insect remains. Compared to the holes with insect remains, the abundance was
slightly lower in the holes with bird nests and much lower in the holes with wood debris
(Tables 3 and 5, Figure 2).
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Table 5. Results of a negative binomial model with a log link function testing the difference in
the number of acari individuals (response variable) in tree holes excavated by the great spotted
woodpecker vs. black woodpecker (n = 49) in relation to the depth of the hole (cm), the volume (cm3),
and the type of sampled material (insect remains vs. bird nest or wood debris) extracted from tree
holes. Residual deviance = 56.7; df = 43; AIC = 392.5; and theta = 0.447.

Variable Estimate SE Cl 2.5% Cl 97.5%

Intercept 3.587 0.806 1.794 5.461
Black woodpecker tree hole −1.357 0.550 −2.504 −0.056

Hole depth 0.044 0.026 −0.012 0.105
Material volume <−0.000 0.001 −0.003 0.003
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3.3. Effect of Bat Guano Presence on the Occurrence of Ch. nidiphila

Chiropturopoda nidiphila was recorded, in total, in 18 tree holes, including holes of both
woodpecker species and holes containing each of the material types. Ch. nidiphila was
more frequent in the holes with bat guano (seven out of nine, estimated at 0.77, and 95% CI:
0.42–0.94, compared to 0.08, 0.33, and 0.37 in the holes with bird nests, insect remains, and
wood debris, respectively, Table 6). Likewise, its abundance was the highest in the tree holes
with bat guano (on average 22.7 ind., 95% CI: 8.7–59.3) than in the ones containing bird
nests (1.4 ind., CI: 0.18–11.9), insect remains (7.9 ind., CI: 2.0–31.0), or wood debris (14 ind.,
CI: 4.8–41.5) (all these values were estimated for a fixed volume of extracted material of
200 cm3) (Table 7).

Table 6. Results of a generalised binomial model for the presence of Chiropturopoda nidiphila in tree
holes in relation to material type. Intercept stands for presence in tree holes with bird nests, remaining
effects given as contrasts.

Variable Estimate SE CI 2.5% CI 97.5%

Intercept –2.398 1.044 –4.445 –0.351
Type of material:

bat guano 3.651 1.317 1.070 6.231
insect remains 1.705 1.261 –0.767 4.177
wood debris 1.859 1.148 –0.390 4.108

Table 7. Results of a generalized negative binomial model for the abundance of Chiropturopoda
nidiphila in tree holes excavated by the great spotted woodpecker vs. the black woodpecker (n = 49)
in relation to material type. Intercept stands for presence in tree holes with bird nests, remaining
effects given as contrasts.

Variable Estimate SE Cl 2.5% Cl 97.5%

Intercept −4.930 1.075 −7.037 −2.822
Type of material:

bat guano 2.752 1.066 0.664 4.841
insect remains 1.700 1.152 −0.558 3.958
wood debris 2.279 1.068 0.187 4.371

4. Discussion

The Uropodina assemblage inhabiting tree holes excavated by woodpeckers is rich in
species, with 12 species observed over the course of this study. Equally as rich or richer
assemblages as the ones observed in the excavated tree holes in our study have, to date,
only exhibited merocenoses of the nests of two analysed bird species, i.e., the nests of
the white stork Ciconia ciconia (13) and the wood warbler Phylloscopus sibilatrix (12) [27].
The assemblages of mites inhabiting tree holes excavated by woodpeckers may be also
compared to the wood-mould microhabitats in forest, which various publications also refer
to as ‘tree holes’ but are different in origin. Wood-mould microhabitats emerge as a result
of the natural decay of wood, are open, and rarely host the nests of birds or mammals.
A total of 34 species have been found in such merocenoses, including (in addition to Ch.
nidiphila and N. banatica) all those observed in woodpecker holes [33]. Apart from the two
species mentioned above, all Uropodina found in the excavated holes in our study also
appear in other merocenoses. Because Uroobovella obovata, Pulchellaobovella pyriformis, and
Pulchellaobovella pulchella inhabit dead wood [33], their presence inside tree holes excavated
by woodpeckers is unsurprising. In turn, Leiodinychus orbicularis and Apionoseius infirmus
are typical nidicoles that settle in the nests of various bird species but also in bat boxes
and in animal boxes inhabited by Gliridae [40]. Uropolyaspis hamulifera and Oplitis paradoxa
are relatively rare species in Poland. They have been observed in the soil and in various
merocenoses, such as in dead wood or in bird nesting boxes. Urodiaspis tecta is one of the
most common species found in the litter of different types of forests. It also occasionally
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appears in the merocenoses of dead wood [32]. The biology and ecology of mites from
the genus Pseudoropoda (Trichouropoda sensu Hirschmann et Zirgiebl-Nicol) are mostly
unknown. These mites inhabit both the soil and the merocenoses of dead wood.

The assemblage of Uropodina mites in the excavated tree holes in our study are
characterised by the presence of species that have, to date, not been observed in other
microenvironments in Poland, including Chiropturopoda nidiphila and Nenteria banatica. Both
species have been observed exclusively in holes excavated by woodpeckers. Ch. nidiphila
was described by Wiśniewski and Hirschmann (1983) based on a deutonymph found in
dead pine wood in the Greater Poland province in western Poland. The material collected
recently from woodpecker tree holes allowed for a description of adult specimens and
a full set of juvenile stages [31]. Conversely, N. banatica was for the first time described
following its observation in bat guano in caves in southern Romania [41]; this constituted
only the second observation of this species in Europe and the first one in Poland. According
to previous observations, both Ch. nidiphila and N. banatica seem to be associated with
the tree holes excavated by woodpeckers that are visited by bats. Ch. nidiphila reaches
high abundance in tree holes, while N. banatica is very rare and forms relatively small
population sizes.

Despite the different characteristics of the tree holes from which we collected the
materials (Table 1), the species of the excavators, and, as a result, the dimensions of the
holes (depth and diameter) and the volume of the material did not affect the species
diversity or abundance of mites (Tables 4 and 5). The type of material present in the
tree holes had the strongest effect on the results, with the highest species diversity and
abundance being observed in the holes containing insect remains (Tables 4 and 5) and,
especially in the case of presence and abundance of Ch. nidiphila, bat guano (Tables 6 and 7).
It should also be noted that the material present in the tree holes cannot by itself determine
the resulting assemblage: this has been researched in previous studies, yet species diversity
and specificity are different. Consequently, the rotting wood present in a tree hole can be
compared to the extensively studied wood-mould and dead wood environments [32,33],
whereas the remains of bird nests present in tree holes can be compared to those researched
extensively in nest boxes such as those of the great tit Parus major, the blue tit Cyanistes
caeruleus, the nuthatch Sitta europaea, the pied flycatcher Ficedula hypoleuca, and the European
starling Sturnus vulgaris [27]. A study also researched the bat guano of as many as 10 bat
species from their forest refuges in the vicinity (ca. 40 km) of Stobrawski Natural Landscape
Park (southern Poland) but only found one species of mites, L. orbicularis. However, the
study was conducted in artificial refuges (wooden boxes) [42]. The conditions for the
occurrence of such a diverse and specific Uropodina fauna are, thus, determined by both
the type of material present in a tree hole and the conditions of the hole itself. In contrast to
boxes made for hole-nesting birds, natural tree holes have a different climate, both in terms
of the range of temperatures and humidity and their dynamics [16].

In the assemblage of the Uropodina analysed in this study, Ch. nidiphila was the most
frequently observed species after L. orbicularis, with a frequency of 37%. Interestingly,
Ch. nidiphila more frequently inhabited the tree holes with a presence of bat feces, which
may suggest that this species feeds on them. Bats were present in five of the nine tree
holes containing bat guano in our study, and, in each case, the bat species found was the
common noctule, Nyctalus noctula. In another study, Ch. nidiphila was also considerably
more common and more numerous in the bird boxes in northern Poland that were visited
by bats than in the boxes not visited by them [43]. Surprisingly, however, the species was
not found in the guano collected from wooden bat boxes in western Poland, including the
guano of the common noctule [42]. Furthermore, Ch. nidiphila was not observed in natural
tree holes or in dead wood in two other studies [27,33].

The rarity of Ch. nidiphila and N. banatica gives rise to the question about how these
two species travel from tree hole to tree hole. Their deutonymphs do not exhibit any
adaptations to phoresis, nor have they ever been observed on insects or myriapods. They
are also unlikely to be carried by bats, as research on the mites they carry has been fairly
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extensive, including research on the common noctule analysed in this study, as, so far,
their presence has not been observed [44–48]. Consequently, deutonymphs are most likely
carried by birds, especially since the specific structure of the barbs allows the deutonymphs
to ‘hook’ onto feathers. Moss mites (Oribatida) are carried in a similar manner by birds
while also having no special adaptations to phoresis, e.g., [49–51]. Unfortunately, we
are unable to present the accurate age, detailed history, or specific visitors of the tree
holes we surveyed. We were usually able to determine only their most recent inhabitants
over the year of hole sampling. Because excavated cavities in Europe can persist for 31
years or more [8], they may be used by a wide variety of birds and mammals after being
excavated [52].

Napierała and Błoszyk [33] showed that each merocenose has its characteristic acari
species, which dominate in this microhabitat. Our study supports these findings; among
the twelve recorded species, only two constituted as much as 93% of the total number of
collected individuals: L. orbicularis, a typical nidicole species, and Ch. nidiphila, a mite clearly
characteristic for excavated tree holes which are often visited by bats. Taking into account
the rich species composition of the mites from the Uropodina group in our study, especially
when comparing them with the merocenoses of bird nests and the dominant presence of
characteristic and merocenose-specific mite species, tree holes excavated by woodpeckers
appear to be important and exceptional microhabitats for mites in the forest ecosystem.
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42. Błoszyk, J.; Rutkowski, T.; Wojtaszyn, G.; Książkiewicz-Parulska, Z.; Zacharyasiewicz, M.; Napierała, A. Leiodinychus orbicularis
(CL Koch, 1839) in bat boxes in Poland. Eur. J. Biol. Res. 2020, 10, 150–155. [CrossRef]
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