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ABSTRACT: First data about pseudoscorpions found in open nests of Turdus merula
Linnaeus, 1778 for Germany are presented. The species Neobisium sp., Chernes hahnii (C.L.
Koch, 1839), Chernes vicinus (Beier, 1932) and Lamprochernes nodosus (Schrank, 1803)
were identified in examined nests. In Slovakia, the species Dactylochelifer latreillii (Leach,
1817), C. hahnii and Allochernes wideri (C.L. Koch, 1843) were found in open nests of T.
merula and Turdus philomelos Brehm, 1831. New data on pseudoscorpions living in bat
guano from Slovakia are reported. Altogether three pseudoscorpion species were found in
guano collected from bat boxes and from tree hollows — C. hahnii, Dinocheirus panzeri (C.L.
Koch, 1837) and A. wideri. None of the recorded species showed specific relationship to the
host; the built type of nests and their certain location in the environment influenced
pseudoscorpion occurrence in the nest.

KEY WORDS: Pseudoscorpions, Turdus, Chiroptera, guano, nest, tree hollow, Central
Europe.

Pseudoscorpions are an important group of predators, which occupies
virtually every terrestrial habitat, including nests of birds and mammals. The
pseudoscorpion fauna of Slovakia includes 55 species, which belong to eight
families (Christophoryova et al., 2011a,c; Christophoryova et al., 2012a,b). The
German fauna is presently known by 50 species from eight families (Blick et al.,
2004; Harvey, 2013).

The first recorded pseudoscorpion species from the nests of Turdus merula
Linnaeus, 1758 in Slovakia was identified as Chelifer cancroides (Linnaeus, 1758)
(Nosek & Lichard, 1962). Christophoryova (2010) and Christophoryova et al.
(2011b) later reported the presence of Dactylochelifer latreillii (Leach, 1817) and
Chernes hahnii (C.L. Koch, 1839) in T. merula nests. In the nests of Turdus
philomelos Brehm, 1831 pseudoscorpions Neobisium sylvaticum (C.L. Koch,
1835), D. latreillii and C. hahnii were recorded (Christophoryova, 2010;
Christophoryova et al., 2011b). The species C. hahnii was also found in nests of
Turdus pilaris Linnaeus, 1758 (Christophoryova et al., 2011b).

Only a few records about pseudoscorpions from bat guano are known from
Slovakia. Verner (1959) published the first record of Diplotemnus insolitus
Chamberlin, 1933 from guano of Myotis myotis Borkhausen, 1797 and Myotis
oxygnathus Monticelli, 1885. Until then, D. insolitus have been recorded only
from Africa and Asia, from where it was introduced probably by bats to Slovakia.
On the same locality, the species C. cancroides was collected from bat guano
(Verner, 1959; Christophoryova et al., 2014). Both of the species were found in a
church loft. Kovac et al. (2007) found pseudoscorpion Neobisium carcinoides
(Hermann, 1804) in guano of bat colony in a cave.
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In Germany, species Cheiridium museorum (Leach, 1817), C. cancroides,
Dinocheirus panzeri (C.L. Koch, 1837), Allochernes powelli (Kew, 1916),
Allochernes wideri (C.L. Koch, 1843) and Pselaphochernes scorpioides
(Hermann, 1804) have been recorded from bird nests (Helversen, 1966; Jost,
1982; Drogla & Lippold, 2004). No records about pseudoscorpions from Turdus
nests were published.

Turienzo et al. (2010) published a global checklist of pseudoscorpions living in
bird nests. The species Chthonius fuscimanus Simon, 1900, C. ischnocheles
(Hermann, 1804), N. sylvaticum, C. cancroides, D. latreillii and D. panzeri were
found in common blackbird nests in Europe (Turienzo et al., 2010;
Christophoryova et al., 2011b). From song thrush nests, the species N. sylvaticum,
D. latreillii and C. hahnii were collected in Europe (Turienzo et al., 2010;
Christophoryova et al., 2011b).

The present paper provides original data about pseudoscorpions found in bat
guano for Slovakia. The paper also provides new data about pseudoscorpions
inhabiting Turdus nests in Slovakia. Pseudoscorpions occurrence in Turdus nests
is documented from Germany for the first time.

MATERIALS AND METHOTDS

The research about pseudoscorpions from bird nests was carried out in 2011 in
Slovakia and in 2012 in Germany (leg. Terézia Lucenicova, Zlatica Orszaghova).
Altogether, 13 open nests of T. merula (Fig. 1) and one open nest of T. philomelos
were collected immediately after the fledging of chicks in Slovakia. In Germany,
four open nests of T. merula were examined; one of them was collected about two
weeks after the fledging of chicks.

The guano was collected from bat boxes, in which the bats Nyctalus noctula
(Schreber, 1774) and Pipistrellus pipistrellus (Schreber, 1774) were determined;
and from tree hollows with guano of bats Myotis daubentoni (Kuhl, 1817) and N.
noctula (Fig. 1). Bat boxes were installed on trees in a high about 2—3 meters
above the ground. The studied locality with occurrence of bats was the City Park
in Nitra, Slovakia (leg. Jana Christophoryova, Peter Fenda, Katarina
Krajéovi¢ova, Martin Sev¢ik).

The bird nests and guano were heat extracted in Tullgren funnels. The
material was studied as permanent slide mounts using Leica DM1000
microscope. All specimens were identified using the key Christophoryova et al.
(2011d) (det. Christophoryov4, Krajéovi¢ova). The pseudoscorpions on Figure 2
were photographed using a Leica ICC50 camera connected to a Leica DM1000
microscope, using Leica LAS EZ 1.8.0 software. Digital images were montaged
using the “CombineZP” image stacking software. Nomenclature for all taxa
follows Harvey (2013). The whole material is deposited in the zoological collection
of the Comenius University, Bratislava.

List of collecting sites:

Slovakia

T. merula: Bratislava — Chorvatske rameno: [1] 20.4.2011, 48°06'32.78",
17°06'46.86", 132 m a.s.l.; [2] 2.6.2011, 48°06'10.66", 17°06'14.65", 133 m a.s.L;
Bratislava — Sad Janka Krala: [3] 21.6.2011, 48°08'09.36", 17°06'44.40", 138 m
a.s.l.; [4] 5.7.2011, 48°08'10.20", 17°06'40.02", 139 m a.s.l.; Bratislava — Maly
Drazdiak: [5] 13.5.2011, 48°07'29.46", 17°07'23.22", 133 m a.s.l.; [6] 16.5.2011,
48°07'29.46", 17°07'23.22", 133 m asl; [7] 10.6.2011, 48°06'37.68",
17°07'06.60", 134 m a.s.l.; [8] 8.7.2011, 48°06'36.66", 17°07'00.96", 137 m a.s.l.;
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Bratislava — Botanical garden: [9] 11.5.2011, 48°08'44.97", 17°04'28.23", 147 m
a.s.l.;; [10] 25.5.2011, 48°08'46.98", 17°04'28.08", 147 m a.s.l.; Stupava — Bornik
(Fig. 1): [11] 25.4.2011, 48°16'28.68", 17°02'24.60", 210 m a.s.l; [12] 23.5.2011,
48°16'28.32", 17°02'27.12", 211 m a.s.l.; Stupava: [13] 25.4.2011, 48°16'33.72",
17°01'58.98", 183 m a.s.l.

T. philomelos: Stupava: [14] 8.7.2011, 48°15'32.10", 17°02'28.20", 170 m a.s.l.
Guano: Nitra — New City Park (Fig. 1): [15] 28.9.2012, 48°19'01", 18°04'52", 143
m a.s.l.; Nitra — Old City Park: [16] 28.9.2012, 48°19'14", 18°05'03", 142 m a.s.l.
Germany

T. merula: Leipzig — Centre: [17] 19.7.2012, 51°20'34.86", 12°22'49.68", 113 m
a.s.l.; [18] 24.7.2012, 51°20'35.88", 12°22'15.77", 111 m a.s.l.; Leipzig — Park: [19]
25.5.2012, 51°19'33.36", 12°21'15.18", 119 m a.s.l.; [20] July 2012, 51°19'37.15",
12°21'07.36", 121 m a.s.l.

RESULTS AND DISCUSSION

Altogether, six pseudoscorpion species from three families were identified
from 18 Turdus nests. In Slovakia, the species D. latreillii, C. hahnii and A. wideri
were found in examined nests. In Germany, the species Neobisium sp., C. hahnii,
Chernes vicinus (Beier, 1932) and Lamprochernes nodosus (Schrank, 1803) were
collected from Turdus nests. The most abundant family was the Chernetidae in
both of the studied countries. The species C. hahnii, D. panzeri (C.L. Koch, 1837)
and A. wideri were recorded in bat guano in Slovakia.

Neobisiidae Chamberlin, 1930
Neobisium sp.
Germany: T. merula: [19] open nest on the ground, 1 protonymph.

Neobisiidae species are typical inhabitants of forest leaf litter and soil (Beier,
1963).

The finding of one protonymph in the nest on the ground corresponds to
known family preferences; Neobisium sp. occurred in nest probably accidentally.

Cheliferidae Risso, 1827

Dactylochelifer latreillii (Leach, 1817)

Slovakia: T. merula: [1] open nest 2 m above the ground, 14, 1 deutonymph; [2]
open nest 1.4 m above the ground, 13, 1 tritonymph; [3] open nest 1.4 m above the

ground, 15; [5] open nest 1.4 m above the ground, 15; [6] open nest 1.7 m above
the ground, 1 deutonymph; [8] open nest 1 m above the ground, 1 tritonymph;
[10] open nest 2.2 m above the ground, 15; [13] open nest 1.2 m above the ground,
1 tritonymph. T. philomelos: [14] open nest 1 m above the ground, 1 tritonymph.

The species D. latreillii is distributed in Europe, Africa and Asia (Harvey,
2013). It was recorded abundantly from bird nests, in mould of tree hollows and
under the tree bark (Krumpdl & Cyprich, 1988; Drogla & Lippold, 2004;
Christophoryova, 2010; Krajcovicova & Christophoryova, 2014). Christophoryova
et al. (2011b) characterised D. latreillii as species frequently occurring in all types
of bird nests, except the ones situated in burrows. D. latreillii was less commonly
found in forest litter and compost heaps; it was found as well in Malaise trap and
wood decay fungi (Drogla, 1988; Drogla & Lippold, 2004; Krajéovicova &
Christophoryova, 2014).

During the present study, this pseudoscorpion occurred in Turdus nests in
Slovakia.
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Chernetidae Menge, 1855

Chernes hahnii (C.L. Koch, 1839)

Slovakia: T. merula: [4] open nest 1 m above the ground, 1%; [9] open nest 1.5
above the ground, 4%%, 29d, 3 tritonymphs, 4 deutonymphs, 2 protonymphs; [11]
open nest 2.3 m above the ground, 15'; [12] open nest 2.3 above the ground, 19.
Guano: [15] bat boxes with N. noctula, 1%, 13, 2 tritonymphs; [16] old guano and
wasp sheets from bat boxes without bats, 299, 1, 2 tritonymphs, 1 deutonymph.
Germany: T. merula: [17] open nest 2 m above the ground 13, 1 deutonymph; [18]

open nest 2.2 m above the ground 19.

Pseudoscorpion C. hahnii (Fig. 2) is distributed in Europe and Asia (Harvey,
2013). The species prefers the microhabitats under the tree bark, mould of tree
hollows and bird nests (Helversen, 1966; Krumpal & Cyprich, 1988; Drogla &
Lippold, 2004; Christophoryova, 2010; Krajéovicova & Christophoryova, 2014).
Christophoryové et al. (2011b) characterised C. hahnii as species found in all bird
nest types, except the ones in synanthropic habitats and burrows. C. hahnii was
also recorded in tree trunk and ground photoeclectors, in wood decay fungi and
Malaise traps (Blick et al., 2003; Krajéovi¢ova & Christophoryova, 2014).

During the present study, it was found in T. merula nests; moreover this is the
first record of C. hahnii in bird nests for Germany. The findings in guano
represent its first records in this microhabitat type in Slovakia.

Chernes vicinus (Beier, 1932)
Germany: T. merula: [18] open nest 2.2 m above the ground, 1%?.

Pseudoscorpion C. vicinus is recorded only from Austria, Belgium, Czech
Republic, Germany, Slovakia and Sweden (Harvey, 2013). The species was found
in anthills (Helversen, 1966; Drogla & Lippold, 2004). Krumpél & Cyprich (1988)
recorded C. vicinus in bird boxes and Beier (1963) from leaf litter.

During the present study, C. vicinus occurred in T. merula nest situated on the
ground.

Dinocheirus panzeri (C.L. Koch, 1837)
Slovakia: Guano: [15] old guano of M. daubentoni and N. noctula and mould from
tree hollow, 12.

Pseudoscorpion D. panzeri was mostly recorded from tree hollows (Helversen,
1966; Jost, 1982; Stahlavsky, 2001; Drogla & Lippold, 2004; Christophoryova,
2010; Krajéovi¢ova & Christophoryova, 2014). It was also found in bird nests
situated in tree hollows and bird boxes (Helversen, 1966; Kristofik et al., 2002;
Christophoryova, 2010).

During the present study, D. panzeri occurred in guano collected from tree
hollow that responds to the known microhabitat preference of the species.

Allochernes wideri (C.L. Koch, 1843)

Slovakia: T. merula: [7] open nest in open-fronted bird box 1.1 m above the
ground, 1?. Guano: [15] old guano of N. noctula and mould from tree hollow,
2dd, 1 tritonymph, 1 deutonymph; [16] old guano and wasp sheets from bat boxes
without bats, 12; [16] guano from bat boxes with P. pipistrellus, 12.

The species A. wideri (Fig. 2) prefers microhabitats of tree hollows and it was
occasionally found under the tree bark (Stahlavsky, 2001; Drogla & Lippold,
2004; Christophoryova, 2010; Kraj¢ovicova & Christophoryova, 2014). There are
known records from anthills and Malaise traps (Drogla & Lippold, 2004;
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Krajcovicova & Christophoryova, 2014) and also from bird nests (Helversen,
1966; Christophoryova, 2010). According to Christophoryova et al. (2011b) and
Krumpél & Cyprich (1988) A. wideri occurs frequently in nests situated in
burrows, tree hollows and boxes; it occurs only accidentally in open nests.

During the present study, one A. wideri female was collected from T. merula
nest and from bat guano. Observed results correspond to known microhabitat
preferences of the species.

Lamprochernes nodosus (Schrank, 1803)
Germany: T. merula: [20] open nest on the ground, 15, 1 tritonymph, 9
deutonymphs, 1 protonymph.

The species L. nodosus was numerously found in compost heaps (Drogla &
Lippold, 2004; Christophoryova et al., 2014). The phoresy of L. nodosus was
recorded in Europe (for example: Ressl & Beier, 1958; Helversen, 1966; Drogla &
Lippold, 2004). This pseudoscorpion was less commonly found in buildings, bird
nests, under the tree bark and in wood decay fungi (Drogla & Lippold, 2004;
Christophoryov4, 2010; Kraj¢ovicova & Christophoryova, 2014).

During the present study, L. nodosus was recorded for the first time in bird
nests in Germany.

Many authors have discussed whether pseudoscorpions arrive accidentally to
the nests or are regular visitors (for example: Krumpal & Cyprich, 1988;
Christophoryova, 2010; Turienzo et al., 2010; Christophoryova et al., 2011b). We
incline to the view that the pseudoscorpion presence in nests is caused by suitable
microclimatic conditions, which also offer potential prey. Therefore a lot of
species were regularly collected from nests and even were represented by all
nymphal stages. The most dominant regular visitors are certainly species from the
Chernetidae family (Christophoryova et al., 2011b). The latest detailed studies
have found out that the built type of nests and their certain location in the
environment influenced the presence of one or another pseudoscorpion species
(Krumpal & Cyprich, 1988; Christophoryov4, 2010; Turienzo et al., 2010;
Christophoryova et al., 2011b). The obtained results of the present study
confirmed the aforementioned assumptions.
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Figure 1. Collecting sites and microhabitat types with pseudoscorpion occurrence. A.
Stupava — Bornik. B. Nest of Turdus merula. C. City Park in Nitra. D. Bat boxes. Photos:
Jana Christophoryova, Peter Fenda, Terézia Lucenicova.

Figure 2. Recorded pseudoscorpions from Slovakia. A. Chernes hahnii. B. Allochernes
wideri. Scale: 1 mm. Photos: Jana Christophoryova.



