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Abstract

Bird and mammal nests provide microhabitats that support a range of other species, includ-
ing invertebrates. However, the variation between communities of nest-dwelling inverte-
brates in different nests is poorly understood. The major aim of this study was to analyze
the assemblage structure of mites from the suborder Uropodina (Acari: Mesostigmata) and
from superfamily Crotonioidea (Acari: Oribatida) inhabiting nests of the wood warbler,
Phylloscopus sibilatrix (Aves: Passeriformes), located on a forest floor in Biatowieza For-
est, in eastern Poland. We also assessed the correlation between the nest material used by
the birds with the assemblage structure of Uropodina mites, and compared the results with
published studies of the nests of other birds and a mammal (common mole, Talpa euro-
paea), and also with communities of mites inhabiting the soil. The field research was con-
ducted in the strict nature reserve of the Biatowieza National Park, a near-primeval Euro-
pean temperate forest. In 2019, immediately after the breeding period, 69 wood warbler
nests and 439 soil samples were collected. Analyses revealed assemblages of Uropodina
mites inhabiting the nests that consisted of 14 species, mostly common soil species. Only
five species of oribatid mites from superfamily Crotonioidea were present in the nest mate-
rial. Analyzed nests had a high percentage of tree leaves and grass blades, whereas moss
was the least frequent component of the nest material. The Uropodina mites were more
abundant in the nests that had greater amounts of grass blades, but similar relationships
were insignificant for the nests with varying amounts of tree leaves or moss. The assem-
blages of Uropodina mites inhabiting wood warbler nests were very similar to those found
in soil and nests of the common mole, but they lacked typical nest-dwelling species of Uro-
podina (i.e., specialized nidicoles).
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Introduction

The research initiated by Nordberg (1936) into relationships between birds and different
invertebrates inhabiting their nests has been successfully continued since then. However,
studies rarely refer to multiple groups of invertebrates (Tryjanowski et al. 2001) and are
often confined only to one taxonomic group. Most published studies have so far focused
on mites (Acari) from the order Mesostigmata, which frequently occur in bird nests. This
taxon includes many species that appear to prefer bird nest habitats, including both obliga-
tory bird parasites and facultative species, which are not directly associated with the host
(see, e.g., Btoszyk et al. 2016).

Since the mid 1980's several studies have focused on mites from the suborder Uropo-
dina (Acari: Mesostigmata) inhabiting bird nests, but all involved only arboreal or above-
ground nest locations, and no study has considered the numerous bird species that nest
on the ground; these include studies from Poland (Btoszyk and Olszanowski 1985, 1986;
Gwiazdowicz 2003; Gwiazdowicz et al. 1999, 2000, 2005, 2006; Gwiazdowicz and Mizera
2002; Btoszyk et al. 2005, 2006, Bajerlein et al. 2006; Btoszyk and Gwiazdowicz 2006)
and Slovakia (Fend’a and Pinowski 1997; Krumpal et al. 1997; Fend’a et al. 1998; Krist-
ofik et al. 2001, 2005, 2007; Masan 2001, Masan and Kristofik 1993, 1995; Masan and
Orszagova 1995; Fend’a and Schnierova 2004).

The results of the research into Uropodina mites inhabiting bird nests show that some
mites strongly prefer this type of microhabitat, i.e., the (specialist) nidicoles (Lexico 2021),
which are not parasites but they reside in bird nests due to the specific microclimatic con-
ditions or maybe some food resources (such as particular nematodes or fungi) (see, e.g.,
Bloszyk and Olszanowski 1985, 1986; Bloszyk et al. 2006, 2011; Napierata and Btoszyk
2013; Bloszyk et al. 2016). Such species have been found so far in the arboreal nests of
several species of bird and a subterranean mammal, the common mole (Talpa europaea
L.). Typical species of uropodine which are specialist nidicoles inhabiting bird nests are
Leiodinychus orbicularis (CL Koch), Apionoseius infirmus (Berlese), Nenteria pandioni
(Wisniewski and Hirschmann), and Nenteria floralis (Karg). The nests of small mam-
mals, especially those of the common mole, are frequently inhabited by Phaulodiaspis
borealis (Sellnick), Phaulodiaspis rackei (Oudemans), and Uroseius hunzikeri (Schweizer)
(Btoszyk et al. 2006; Napierata and Bloszyk 2013).

Importantly, the species outlined above are not only characteristic of bird and mole
nests, but they are also dominants (over 15.1% of entire assemblage) in mite communities
of these microhabitats (Btoszyk et al. 2006; Napierata and Bloszyk 2013). In the current
study, we undertake the first analysis of the species composition of Uropodina inhabit-
ing bird nests built on the ground, in this case by wood warblers [Phylloscopus sibilatrix
(Bechstein)], a migratory songbird that breeds in temperate Eurasian forests (Cramp 1992).
The nests of wood warblers are dome-shaped, built of woven grass, leaves and moss, lined
with fine grasses and/or animal hair, and placed among leaf litter or sparse vegetation on
the ground (Wesotowski 1985; Cramp 1992). Uropodina mites are part of a larger nest-
dwelling community of invertebrates inhabiting wood warbler nests (e.g., ants; Maziarz
et al. 2018), but have not previously been documented. The study is the first investigation
of the species composition of Uropodina mite and Crotonioidea (Acari: Oribatida) inhabit-
ing wood warbler nests.

Our primary hypothesis was that the abundance of the mite assemblage would
depend on the construction of wood warbler nests, including the composition of nest-
ing material, and assuming differences in habitat requirements of different mite species
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(Bloszyk 1999; Btoszyk et al. 2003; Napierata and Btoszyk 2013). To test this hypoth-
esis, we first assess the main characteristics of the wood warbler nests, and then we
analyze the mite numbers in relation to the type of the nest material used. Additionally,
we review and compare the fauna of mite assemblages inhabiting the nests of other
birds and mammals, derived from the literature, including nests consisting of various
types of materials and locations (underground, in nest boxes, on tree branches, etc.).
Our initial assumption was that the species composition of mite assemblages inhab-
iting the wood warbler nests would be similar to those in nests of mammals nesting
underground, and different from the nests of other birds that build their nests in more
elevated situations.

The results are the first to compare the species composition of Uropodina and Cro-
tonioidea in the nests of wood warblers and other birds, as well as the common mole,
and also those found in soil samples, including new data from the near-primeval stands
of the iconic Biatlowieza Forest. We discuss the results in the context of nests as micro-
habitats for mites.

Material and methods
Study area

The research was conducted in the Biatowieza Forest, in eastern Poland, which is
an exemplar forest area of the temperate climate zone in Europe (Jaroszewicz et al.
2019). We collected the majority of the wood warbler nests (n=61) from deciduous
(Tilio-Carpinetum) or mixed-coniferous (Pino-Quercetum) forest tree stands in the
strictly protected part of Biatlowieza National Park (henceforth BNP; coordinates of
Biatowieza village: 52°42'N, 23°52'E). The remaining eight nests come from the tree
stands of commercial forests adjacent to BNP.

The strictly protected stands within BNP are a relic of the mixed-coniferous and
deciduous temperate forests, which once covered European lowlands, before they were
transformed by humans. The pristine features of the old-growth stands in BNP include
a multispecies and multistoried structure consisting of trees at different age (up to
a few hundred years old), and large abundance of standing and fallen dead trees, as
well as with high species diversity (Tomiatoj¢ et al. 1984; Tomiatoj¢ and Wesotowski
2004). The deciduous stands (Tilio-Carpinetum), which dominate in BNP, are mainly
formed by hornbeams (Carpinus betulus L.), limes (Tilia cordata Miller), and oaks
(Quercus robur L.), with admixture of other tree species, including maples (Acer pla-
tanoides L.) and spruce trees [Picea abies (L.) H. Karst.] (Faliniski 1986). The domi-
nant tree species in the mixed-coniferous (Pino-Quercetum) stands are spruce, pine
(Pinus sylvestris L.) and oak, with less abundant birches (Betula spp.), but there is also
an increasing number of hornbeam and lime in recent decades (e.g., Wesotowski et al.
2015).

The adjacent tree stands of the commercial forests have a more uniform structure
than those in BNP, with fewer tree species and often younger, with relatively sparse
dead wood. The most common tree species were hornbeams and oaks, with less fre-
quent birches, aspens (Populus tremula L.), and spruce trees.
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Data collection

We extracted mite specimens from 69 wood warbler nests which were collected in 2019.
The nests were collected a median five days following the departure of warbler nestlings
(n=25 nests) or failure of the breeding attempt (mostly due to predation: Wesotowski and
Maziarz 2009; Maziarz et al. 2019), if the nest structure remained intact (n=43). One nest
was completed but no eggs were laid within it. Nest collection took place between 27th
May and 14th July 2019. Nests were collected in one piece and each placed into a sealed
plastic bag with a label describing the nest identity and collection date. The nests were
stored in a refrigerator for several days and then transferred to a Berlese-Tullgren funnel for
invertebrate extraction.

The process of mite extraction lasted from 56 to 82 h for each nest. The specimens were
collected in 100 ml plastic bottles filled with c. 30 ml of 80% ethanol, labelled and placed
under each funnel. The mite specimens were sorted out and identified using a stereoscopic
microscope (Olympus BX51). The identification of the extracted species was carried out
by the last author. The nests were then placed back into their original bags until the exami-
nation of nesting material composition.

During the nest material examination, each nest was carefully cleaned by disposing of
soil and other debris with tweezers. Next, we divided the material into three major catego-
ries: (i) the external layer composed mainly of dead tree leaves, phloem, twigs and indi-
vidual blades of grass, (ii) the internal layer of the nest walls and the nest cup (which held
the birds’ eggs or nestlings) comprised mainly of blades and stems of grass and occasional
animal hair, and (iii) the abundant moss extracted from both layers, but mainly from the
external one. We placed each part of the nest in a separate container, dried the material for
72 h at 70 °C, and then weighed them separately with a precision of 0.001 g. This proce-
dure was repeated for each nest.

The literature review yielded data for the comparative analysis of mite assemblages
inhabiting other bird nests from over 800 open nests and nest boxes of 25 species, with a
further 40 samples from nests of the common mole, and 439 soil samples collected in BNP.
The material analyzed in this study has been deposited in the Natural History Collections
(NHC) at the Faculty of Biology at Adam Mickiewicz University in Poznan. Some datasets
used in this study were previously published in earlier studies (Btoszyk et al. 2006, 2011;
Napierata and Bloszyk 2013; Btoszyk et al. 2016; Napierata et al. 2016).

Data analysis

The zoocenological analysis of Uropodina and Crotonioidea assemblages is based on
the indices of their dominance and frequency. The following classes were used (Bloszyk
1999):

Dominance: D5, eudominants (>30%); D4, dominants (15.1-30.0%); D3, subdomi-
nants (7.1-15.0%); D2, residents (3.0-7.0%); and D1, subresidents (<3%).

Frequency: F5, euconstants (>50%); F4, constants (30.1-50%); F3, subconstants
(15.1-30.0%); F2, accessory species (5.0-15.0%); and F1, accidents (<5%).

The assemblage similarity (S) of species composition for Uropodina mites inhabiting
wood warbler nests, and those found in nests of other bird species and the common mole,
was calculated by means of the Marczewski-Steinhaus species similarity index: MS=c/
(a+b — c), where c is the number of species present in both compared communities, and
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a and b are the total numbers of species in each assemblage (Magurran 2004). Full joining
analysis, which uses the most distant neighbors was used to prepare the dendrogram.

To characterize the composition of the wood warbler nests, we assessed the percent-
ages of the three main nest components (tree leaves, grass blades and mosses) in each nest,
expressed as the percentage of the total nest mass. The total mass of a nest was a sum
of the tree leaves, grass blades and mosses, thus the percentages of the three components
summed to 100%.

To assess the quantitative differences in the Uropodina assemblage in relation to the
composition of the wood warbler nests, we used Zero-Inflated Negative Binomial models
in R (package pscl; Zeileis et al. 2008; Jackman 2020; R Core Team 2020). The models
accounted for the large number of zero cases, where Uropodina were absent in the warbler
nests. Zero-Inflated Negative Binomial models evaluated the statistical significance of the
changes in the abundance and occurrence of Uropodina mites found in the nests built of
different amounts (mass) of tree leaves, grass blades and moss. Due to the low abundance
of Crotonioidea in the analyzed material, we could not statistically ascertain whether cer-
tain types of nesting material had any impact on the abundance of these mites.

Additionally, the significance of any differences in the Uropodina abundance between
the successful and failed nests was calculated with the U Mann—Whitney test in R.

Results
Uropodina and Crotonioidea in nests of the wood warbler

The assemblage of Uropodina mites inhabiting the wood warbler nests contained 595 spec-
imens in total, including 14 species (Table 1). The most common were Oodinychus ovalis,
Trachytes aegrota and Urodiaspis tecta, which constituted from 11 to 48% of the whole
assemblage and occurred in 30-63% of all of the wood warbler nests examined (Table 1).
The remaining 11 species were less numerous and occurred in fewer nests. Only five spe-
cies of Crotonioidea were found in the wood warbler nests, including Heminothrus peltifer
which was the most abundant and most frequent (Table 2).

Composition of the wood warbler nests

The wood warbler nests consisted mainly of tree leaves, grass blades and mosses, but the
percentage mass of each material varied between the nests (Fig. 1). Most of the nests were
composed of tree leaves, which constituted 55.2% (median) of the total mass of a wood
warbler nest, and grass blades, 35.0% (median). Mosses were the least frequent component
of the nest material. As many as 38.8% of all nests contained no mosses at all or trace
amounts. The median share of mosses was only 6.9% of the total mass of a nest (Fig. 1).

The abundance of mites in relation to nest composition and outcome of nesting

The abundance of Uropodina increased notably with the increasing mass of grass blades
in the wood warbler nests (Fig. 2b, Table 3); this relationship was significant for the nests
in which mites were found. However, the likelihood of the occurrence of Uropodina was
unrelated to the mass of grass blades. Both the abundance and the occurrence of uropodine
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Table 1 Species composition and assemblage structure of Uropodina mites in nests of the wood warbler
(with developmental forms)

Species Total F M D P L D% F%
Oodinychus ovalis (CL Koch) 284 75 98 72 27 12 477 627
Trachytes aegrota (CL Koch) 95 71 16 6 2 16.0 299
Urodiaspis tecta (Kramer) 64 41 15 7 1 10.8 373
Neodiscopoma splendida (Kramer) 41 3 9 23 6 6.9 6.0
Olodiscus minima (Kramer) 33 27 4 2 56 194
Dinychus arcuatus (Trigardh) 29 8 15 6 49 164
Dinychus perforatus Kramer 26 12 7 7 44 149
Trachytes pauperior (Berlese) 16 8 3 5 27 134
Trematurella elegans (Kramer) 2 1 0.3 3.0
Uroplitella paradoxa (Canestrini et Berlese) 1 1 0.2 1.5
Uropoda orbicularis (Miiller) 1 1 0.2 1.5
Dinychus woelkei Hirschmann et Zirngiebl-Nicol 1 1 0.2 1.5
Urodiaspis pannonica Willmann 1 1 0.2 1.5
Uroobovella obovata (Canestrini et Berlese) 1 1 0.2 1.5
Total 595 136 242 148 47 22 100.0

F female; M male; D deutonymph; P protonymph; L larva; D% dominance; F% frequency

v

warbler Heminothrus peliifer (CL Koch) 79 516 627
Nothrus palustris CL Koch 40 26.1 224
Nothrus anauniensis Canestrini et Fanzago 32 20.9 17.9
Heminothrus longisetosus Willmann 1 0.7 1.5
Camisia solhoeyi Colloff 1 0.7 1.5
Total 153 100.0

N number of specimens; D% dominance; F% frequency of occurrence
in samples

mites were unrelated to differing amounts of tree leaves or mosses in the nests (Fig. 2a, c,
Table 3).

The abundance of Uropodina was also similar between the successful (with at least
one chick fledged) and failed nests of wood warblers; the respective mean (+SD) number
of mite specimens amounted to 5.9+8.1 (n=25 nests) in successful nests and 9.5+15.9
(n=43 nests) in failed nests (Mann—Whitney U test: W=2545.5, p=0.92).

Species similarity of uropodine mites inhabiting nests of the wood warbler
and those found in soil and nests of other birds and mammals

The extensive material collected for this study allowed comparison between the species
composition of Uropodina assemblage inhabiting nests of the wood warbler with those
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Fig.2 Changes in the abundance of Uropodina mites found in the wood warbler nests, in relation to the
mass (g) of the three main nest material components: tree leaves (a), grass blades (b) and mosses (c¢)

living in nests of 24 bird species in Poland, and from nests of the common mole, as well as
from soil samples from BNP (Fig. 3, Table 4).

The compared material contained 54 species of uropodine mites, of which 36 species
occurred in the nests of birds, only four species in the nests of the common mole, and 13
species in the soil samples (Table 4). Moreover, 11 species of Uropodina were found in
the nests of only a single bird species. The number of mite species inhabiting the analyzed
nests varied between species, ranging from 18 in nests of the common mole to only one in
nests of the great tit (Parus major L.), Eurasian treecreeper (Certhia familiaris L.), feral
rock pigeon (Columba livia JF Gmelin) and western marsh harrier (Circus aeruginosus L.).
Only four species of Uropodina occurred in the nests of ten or more bird species. The nests
of seven bird species contained no specialist nidicolous species of Uropodina.

The analysis of similarity (S) of the bird nests and those of the common mole, and
the communities in the soil samples, revealed that the assemblages of uropodine mites
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O. 1 T
Sitta europaea Linnaeus, 1758
Sturnus vulgaris Linnaeus, 1758

Cyani: caeruleus (Linnaeus, 1758)

Turdus philomelos Brehm, 1831

'— Strix aluco Linnaeus, 1758
L Pandion haliaetus (Linnaeus, 1758)

Hali. albicilla (Linnaeus, 1758)
Ciconia ciconia (Linnaeus, 1758)
Ciconia nigra (Linnaeus, 1758)

l— Parus major Linnaeus, 1758
Passer montanus (Linnaeus, 1758)

Phoenicurus ochruros (S. G. Gmelin, 1774)
Phoenicurus phoeni (Linnaeus, 1758)
Columba livia Gmelin, 1789

| Circus aeruginosus (Linnaeus, 1758)

| Milvus migrans (Boddaert, 1783))

'_ Regulus regulus (Linnaeus, 1758)

| Ficedula hypoleuca (Pallas, 1764)

yp

Troglodytes troglodytes (Linnaeus, 1758)

Clanga clanga (Pallas, 1811)
Certhia familiaris Linnaeus, 1758
Milvus milvus (Linnaeus, 1758)

Motacilla alba Linnaeus, 1758

Soil
Phyil sibilatrix (Bechstein, 1793)

Turdus merula Linnaeus, 1758

Talpa paea Linnaeus, 1758

Fig.3 Species similarity (S) of the species composition in Uropodina assemblages inhabiting nests of
the wood warbler and nests of 24 other species of birds, the nests of the common mole, and the soil in
Biatowieza National Park

inhabiting wood warbler nests were most similar to those found in the soil samples, rather
than to communities in the nests of any other bird (Fig. 3). However, compared to other
birds, the species composition of the Uropodina communities inhabiting the nests of the
common mole and common blackbird (Turdus merula L.) were more similar to that of the
wood warbler nests.

Discussion
The analysis of the Uropodina assemblage revealed that all species found in nests of the

wood warbler are common mite species of soil fauna, characteristic of Central Europe.
The most dominant species in wood warbler nests was O. ovalis, which is also one of the
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most common Uropodina species in Poland, both in soil and dead wood. This phoretic
species is carried by beetles and centipedes (Btoszyk 1999; Bloszyk et al. 2003; Napierata
et al. 2015). Also quite abundant were T. aegrota and U. tecta, two species that frequently
occur in forest litter and soils, especially in deciduous forests (Bloszyk 1999; Masan 2001;
Bloszyk et al. 2003). Another group characterized by high abundance and frequent occur-
rence comprises Neodiscopomma splendida, Olodiscus minima, Dinychus arcuatus, D.
perforatus, and T. pauperior.

The rarer mites in the wood warbler nests included Trematurella elegans, Uroopli-
tella paradoxa, Uropoda orbicularis, U. pannonica, Dinychus woelkei, and Uroobovella
sp. The first of these, which is often associated with old forests, has a widespread occur-
rence in Poland, except for areas with high mountains (Btoszyk 1999; Btoszyk et al. 2018).
Urooplitella paradoxa is a rare species that occurs in low abundance in Poland (the IUCN
Red List category VU) (Napierala et al. 2018). Uropoda orbicularis is a common species
with a wide range of occurrence, whose deutonymphs are carried by beetles (Bajerlein and
Bloszyk 2004; Napierata et al. 2018). Dinychus woelkei is a species usually found in dead
wood (Bloszyk 1999; Masan 2001).

Consequently, the core of mite assemblages in wood warbler nests consists mainly of
soil species also found in BNP. However, differences in the geographical range of occur-
rence of these mites in Poland means that the species composition of Uropodina assem-
blage in wood warbler nests could slightly differ in each region of the country. For exam-
ple, material obtained from a large series of nests collected in Wielkopolska (Greater
Poland) contained no specimens of N. splendida because this species does not occur in this
region (Bloszyk, unpubl. data).

As for Crotonioidea in open bird nests and nest boxes in Poland, Btoszyk and Olszanow-
ski (1985) were the first to describe the species composition of mites from this group. The
material from the nests and nest boxes of 11 bird species of birds contained six mite spe-
cies from this superfamily. In the current study, four out of five species of crotonioids that
were found in wood warbler nests were also recorded in other bird nests in earlier stud-
ies (Bloszyk and Olszanowski 1985; Olszanowski 1996). The most frequent species found
was H. peltifer, which is the most common eurytopic species from this group in Poland,
with widespread range (Olszanowski 1996). Also, Nothrus palustris was abundant, and is a
common species in Poland that prefers damp habitats (Olszanowski 1996). The wood war-
bler material also contained many specimens of Nothrus anauniensis, which is a slightly
less common species of various habitats, especially scrub, city parks and in grass growing
on limestone (Olszanowski 1996). The least abundant species was Heminothrus longiseto-
sus, which is rare in Poland with a strong preference for open habitats, such as meadows,
and nests of mammals and birds. The only species from the wood warbler nests that has
previously never been found in any bird nest was Camisia solhoeyi (Olszanowski 1996).
This species is very rare and has been recorded only from southern Poland (Olszanowski
1996).

The results show that the nesting material used by the host bird has a significant impact
on the abundance of uropodine mites, whereas the nesting outcome (fledged vs. failed
nests) was unimportant. Bloszyk (1985) showed that nests of the common mole that are
built of grass, or layers of grass and leaves, contain far more Uropodina mites than those
built only of leaves. A similar situation was observed in the wood warbler nests. This
suggests that grasses used as a nesting material probably creates favorable habitat con-
ditions for Uropodina. Notably, the uropodine fauna was the most similar in the nests of
species that breed underground and use predominantly grasses (and some tree leaves) in
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nest building, such as common mole, and/or line the nest with a layer of soil/mud, such as
blackbird (Fig. 3).

One of the most evident characteristics of the Uropodina assemblage inhabiting the
wood warbler nests is the lack of typical (specialist) nidicoles. Earlier studies that discuss
this issue in relation to material from permanent and seasonal nests, as well as from nest
boxes, show that in most analyses of bird nests there was always at least one uropodine spe-
cies regarded as a typical nidicole (Btoszyk et al. 2006; Napierata and Btoszyk 2013). A
similar lack of specialist nidicoles as found in the wood warbler nests was observed in only
a few other bird species, as shown in some earlier studies (Btoszyk et al. 2006); specialist
nidicoles have not been found in nests of the Eurasian wren (Troglodytes troglodytes L.),
white wagtail (Motacilla alba L.), goldcrest (Regulus regulus L.), Eurasian treecreeper,
feral rock pigeon and western marsh harrier (Table 4). However, for all but two of these
bird species only a few nests were examined (usually only one sample). Thus, the lack of
specialist nidicoles in these nests may stem from the low number of analyzed nests. Only in
the feral rock pigeon and the wood warbler was the number of analyzed nests high enough
(30 and 69, respectively) to consider the obtained results as reliable, reflecting the actual
species composition of the Uropodina assemblage in these nests.

The analysis of species similarity of the Uropodina assemblage in the nests of the wood
warbler and those of the other 24 bird species, as well as the nests of the common mole and
in the soil samples from BNP, showed that the assemblage in the wood warbler nests was
most similar to those in the soil (Fig. 3). The strong similarity in the species composition
between the material from the nests of the wood warbler and from the soil samples can be
explained by the fact that this bird builds nests directly on the ground surface. The proxim-
ity or use of soil in the nests of common moles and common blackbirds may also reflect
their similarity to wood warbler nests.

The absence of specialist nidicoles in the wood warbler nests could result from the nests
being collected soon after the birds’ breeding attempts, each of which only lasts for a maxi-
mum of approximately 35 days (Cramp 1992). For this reason, the development of a nest
assemblage with typical nidicoles in such a short period of time was probably impossible.
This is likely why the analyzed communities consisted mainly of soil species, probably
brought by the host bird species with the nesting material.

A similar tendency can be observed during succession in areas destroyed by environ-
mental or ecological disasters, for example large fires, industrial heaps and areas of melting
glaciers (see, e.g., Michalik 2001; Skubata and Gulvik 2005; Seniczak et al. 2006; Hag-
var et al. 2009). Such areas are usually colonized initially by common eurytopic species
coming from the adjacent areas, and then gradually an assemblage is formed of particular
species that are specific to a given type of environment. However, in order to ascertain
whether the lack of specialist nidicoles in the wood warbler nests stems from the method
used for collecting the nests (the nest collection period), or whether it is indeed a typi-
cal characteristic of Uropodina assemblage inhabiting nests of this bird species, further
research is necessary.
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