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Abstract

First record of phoresy of Dendrochernes cyrneus (L. Koch, 1873) (Pseudoscorpiones, Chernetidae) on Cerambyx
cerdo Linnaeus, 1758 (Coleoptera, Cerambycidae) and their potential value as bioindicators.— The first evidence
of phoresy of Dendrochernes cyrneus (L. Koch, 1873) on Cerambyx cerdo Linnaeus, 1758 is documented. A criti-
cal review of all known literature reports of phoresy involving D. cyrneus is also presented. Two of these reports
relate to the same observation and are the result of the systematic turmoil within the family Cerambycidae. Both
species are treated as primeval forest relics and their isolated populations live in the scattered remains of the
ancient forests that covered Europe in the past. We provide new information about the ecological relationships
of D. cyrneus with saproxylic beetles, and discuss the ecological preferences of the two species and their role
as indicators of the quality of the environment.

Key words: Phoresy, Pseudoscorpions, Longhorn beetles, Saproxylic invertebrates, Indicator species, Primeval
forest relics

Resumen

El primer registro de foresia de Dendrochernes cyrneus (L. Koch, 1873) (Pseudoscorpiones, Chernetidae) en
Cerambyx cerdo Linnaeus, 1758 (Coleoptera, Cerambycidae) y su valor potencial como bioindicadores.— Se
documenta la primera prueba de foresia de Dendrochernes cyrneus (L. Koch, 1873) en Cerambyx cerdo Linnaeus,
1758. También se presenta una revision critica de todos los informes cientificos publicados sobre la foresia rela-
cionados con D. cyrneus. Dos de estos informes guardan relacion con la misma observacion y son el resultado
de la confusion sistematica existente en la familia Cerambycidae. Ambas especies se tratan como vestigios del
bosque primigenio y sus aisladas poblaciones viven en las zonas residuales dispersas de los bosques antiguos
que cubrian Europa en el pasado. Aportamos nueva informacién sobre las relaciones ecoldgicas de D. cyrneus
con escarabajos saproxilicos y analizamos las preferencias ecolégicas de las dos especies y su funcion como
indicadores de la calidad del ambiente.
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Introduction

Pseudoscorpions have a limited ability to disperse to
new environments. In the course of evolution, the phe-
nomenon of phoresy on hosts from different systematic
groups evolved in order to accelerate dispersion. This
behavior arose very early and is known from Creta-
ceous amber (Schawaller, 1991).

Pseudoscorpions are organisms that inhabit almost
all types of biotopes and many of them are characte-
rized by a strong attachment to a particular habitat.
Some species live in the nests of social insects such
as bees or ants, or in the burrows of rodents, or in
the nests of birds (Beier, 1963; Christophoryova et al.,
2011; Krajcovicova et al., 2015; Turienzo et al., 2010).

Both the pseudoscorpion Dendrochernes cyrneus
(L. Koch, 1873) and the longhorn beetle Cerambyx
cerdo Linnaeus, 1758 are treated as primeval forest
relics (Beier, 1963; Bily & Mehl, 1989; Bussler et al.,
2005; Muster, 1998; Miller et al., 2005). Their isolated
populations live in the scattered remains of the ancient
forests that once covered Europe.

From the ecological point of view, pseudoscorpions
are not considered to be proper bioindicators on a
large scale, but they may be useful to assess the
condition of specific microbiotopes (Gerlach et al.,
2013). However, according to Dajoz (2000) as cited
in Gobbi et al. (2012), longhorn beetles might be an
excellent indicator species of the health of saproxylic
assemblages in wood because of their habitat specifi-
cities and because they are relatively easy to identify
(Sama, 2006; Speight, 1989). Phoresy was observed
during research on the naturalness of forests in a
designated area. The aim of this work is to contribute
to knowledge of the ecology and phoretic relationships
within saproxylic invertebrates.

Material and methods

Phoresy of D. cyrneus on C. cerdo was observed in the
environs of the village of Otawa (Poland) (coordinates
of the plot: 50° 56' 46.7" N; 17° 19' 33.9" E). The
study area is located at the edge of the Zwierzyniec
Nature Reserve. This reserve is part of a large forest
complex with an area of about 2,000 ha, located
within the Natura 2000 Special Area of Conservation
for habitats (PLH020017) Grady w Dolinie Odry. The
main target of protection in the reserve is the fragment
of a deciduous forest with oak trees that are more
than 200 years old, and which phytosociologically
belong to the elm—ash riparian forest Ficario-Ulmetum
minoris Knapp 1942 em. J. Mat. 1976. The tree stand
is dominated by oak and linden but also contains
hornbeam, elm, maple, ash and spruce.

The large tree—chernes Dendrochernes cyrneus
(L. Koch, 1873) is a widely distributed pseudoscor-
pion species of the family Chernetidae. It is found in
Algeria, in most of Europe, and also in the Asian part
of Russia, extending to Nepal and Pakistan (Harvey,
2013). It lives exclusively in forests and represents
old forest fauna (Kew, 1906). It is a rare species in
the entire area of its distribution (including Poland)

(Jedryczkowski, 1987; Rafalski, 1967) and is consi-
dered a relic of primeval forests (Jones, 1978; Legg
& Jones, 1988; Muster, 1998). In view of its limited
mobility, like other pseudoscorpions, it sometimes
attaches itself to winged insects to colonize new
microhabitats.

The great capricorn beetle Cerambyx cerdo Lin-
naeus, 1758 is a xylophagic species of the Ceramby-
cidae family. It develops under the bark and in the
wood of old oak trees (Quercus robur, Q. petraea),
attacking living trees in which the physiological pro-
cesses have been disturbed. It often inhabits old
forest stands, where it usually chooses the exposed
and warm forest edges. Adults emerge between May
and September depending on local climatic conditions
and latitude, but mainly in June. During this period,
they are mainly active in the evening and at the night,
when they fly to neighboring trees where they copulate
(Gutowski, 2004).

In Poland, C. cerdo is a rare and strictly protected
species, listed in the Polish Red Data Book of Animals
(Gtowacinski & Nowacki, 2004) and in the Red List
of Threatened Animals in Poland (Pawtowski et al.,
2002). It is also protected under international law; it is
listed in Annex Il of the Habitats Directive, Annex Il of
the Bern Convention, the IUCN Red List of Threatened
Species and in the European Red List of Saproxylic
Beetles (Nieto & Alexander, 2010).

The population of the great capricorn beetle in the
Grady w Dolinie Odry Natura 2000 site is relatively
large. There is no shortage of trees that are inhabited
by C. cerdo, although there are more (about 50 trees)
in the Zwierzyniec Nature Reserve.

Results and discussion

On 22V 2014 at 23:30, we observed a male C. cerdo
while attracting insects to an artificial light source. We
found three female D. cyrneus on its right legs (one
each on the tibia and tarsus of the second pair of
legs and one on the tarsus of the third pair of legs,
fig. 1). During field work in the Grady w Dolinie Odry
Natura 2000 site, the presence of D. cyrneus was
also confirmed on 19 VI 2014 and 30 VIII 2014, which
may indicate a wider occurrence of this species in this
area. In both cases, a specimen of this pseudoscor-
pion was observed on an old oak, in one case in the
Zwierzyniec Nature Reserve on a tree inhabited by C.
cerdo, and in the second case in a managed forest
ca. 4 km E of the reserve on the base of a tree scar.

Although the phoresy of pseudoscorpions on the
hosts from the various systematic groups is known, it
is still a poorly explored phenomenon. In the case of
pseudoscorpions that are non—parasitic, time—limited
phoront—host association is used by the phoronts to
colonize appropriate new habitats (Beier, 1948; Zeh
& Zeh, 1992).

Many of the European records concern the pho-
resy of Lamprochernes nodosus (Schrank, 1803) on
Diptera, but the spectrum of hosts is much wider and
consists of arachnids, myriapods, insects and even
mammals. This topic was the subject of several works
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Fig. 1. A. Specimens of Dendrochernes cyrneus attached to the legs of Cerambyx cerdo. B. Details of

the attachment. (Photos by L. Karpinski.)

Fig. 1. A. Especimenes de Dendrochernes cyrneus sujetados a las patas de Cerambyx cerdo. B. Detalle

de la sujecion. (Fotografias de L. Karpinski.)

that summarized known reports (e.g., Beier, 1948;
Muchmore, 1971; Poinar et al., 1998).

The published data describe only eight records of
the phoresy of D. cyrneus on beetles, including six
on representatives of the family Cerambycidae: on
Asemum striatum (Linnaeus, 1758) (Beier, 1929), twice
on Phymatodes testaceus (Linnaeus, 1758) (Jones,
1978; Kew, 1929 as Callidium variabile), Saperda
scalaris (Linnaeus, 1758) (Kew, 1929), Clytus arietis
(Linnaeus, 1758) (Ducha¢, 1993) and Clytus lama
(Mulsant, 1847) (Huber, 2014). Other data relate to an
unidentified beetle (Lohmander, 1939) and Melandrya
caraboides (Linnaeus, 1760) (Melandryidae) (Vachon,
1954). The only cases that were not associated with
beetles are phoresy on parasitic wasps —Helcon
nunciator (Fabricius, 1793), from the family Bra-
conidae (Ressl, 2007 as Helcon unicolor, det. M.
Schwarz —this synonym does not exist and should
be treated as a lapse— Martin Schwarz, pers. comm.)
and Ephialtes manifestator (Linnaeus, 1758) from the
family Ichneumonidae (Legg, 2015). Similar phoretic
relationships with other longhorn beetles and parasitic
wasps were observed in the case of Dendrochernes
morosus (Banks, 1895) in the United States (Haack
& Wilkinson, 1987).

Most existing records refer to phoresy on saproxylic
beetles —or all-lack of data on the species in the
work of Lohmander (1939)— and their parasite (H.
nunciator, E. manifestator). Citing Kew’s report of

phoresy on Phymatodes testaceus, Jones (1978) did
not quote his work (Kew, 1929). Because of that, in
the latest summary by Poinar et al. (1998), the same
claim has been treated as two separate records of two
different species —P. testaceus (Jones) and Callidium
variabile = P. testaceus (Kew). The reports from the
works of Vachon (1954) and Ducha¢ (1993) have
been completely overlooked. In the South of Spain,
the cerambycid species Cerambyx welensii (Kuster,
1846) and Prinobius myardi (Mulsant, 1842) and their
phoretic interactions with the large pseudoscorpion
Mesochelifer fradei Vachon, 1940 have been inten-
sively studied in field and laboratory (Dominguez et
al., 2008).

Dendrochernes cyrneus is a species that is asso-
ciated with old forests. It is found mainly under the
loose bark of old oak trees and in galleries of Ceram-
bycidae and Scolytinae (Beier, 1963). Because of its
large size, strong palpal chelae and toxic venom, it
can crush and consume smaller saproxylic beetles
and other insects that live in its feeding grounds.
Kew (1929) reported its feeding on beetles such as
Dryocoetes villosus (Fabricius, 1792) (Curculionidae:
Scolytinae) and Bitoma crenata (Fabricius, 1775) (Zo-
pheridae). On 12 VI 2015, a specimen of D. cyrneus
was observed while hunting for Ptilinus pectinicornis
(Linnaeus, 1758) females (Ptinidae) (M. Przewozny,
pers. comm.) (fig. 2). The observation was made in
the Rogalin Landscape Park. One of the largest con-
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Fig. 2. Dendrochernes cyrneus hunting for Ptilinus pectinicornis females (photos by M. Przewozny).

Fig. 2. Dendrochernes cyrneus cazando hembras de Ptilinus pectinicornis (fotografias de M. Przewozny).

centrations of monumental oaks in Europe occurs in
this part of the Warta River valley. It is noteworthy that
this area is one of the most important refuges of the
great capricorn beetle in Poland, which may suggest
a broader relationship between these two species.
The occurrence of large tree—chernes in this region
was reported earlier by Rafalski (1967). It is believed
that due to its poor dispersion capability, D. cyrneus
sometimes spreads phoretically on beetles, mainly
on Cerambycidae (Beier, 1963). The deciding factor
when choosing a host is probably its co—location in
the same habitat. For this reason, it was mentioned
by many authors as a potential primary forest relic
(Drogla & Lippold, 2004; Esser, 2011; Legg & Jones,
1988; Muster, 1998; Muster & Blick, 2015).

Based on the occurrence of D. cyrneus, its fo-
raging behavior and known phoretic relationships
with saproxylic insects, it should be considered an
indicator species for saproxylic assemblages and the
health of a forest. As a species that lives under bark
and in the feeding grounds of beetles, in a certain
sense, it is also complementary to related species
such as Anthrenochernes stellae Lohmander 1939,
which is included in Annex Il of the EC Habitats
Directive. A. stellae inhabits the rotten and decaying
wood of deciduous trees and is mainly observed in
the material sampled from the inside of a tree hollow
(Gardenfors & Wilander, 1995). According to Ranius
& Wilander (2000) another pseudoscorpion species
— Larca lata (Hansen, 1884) — also shows similar
habitat preferences.

One of the weakest points of using pseudoscor-
pions as indicator species is the difficulty of properly
identifying them in the field (Gerlach et al., 2013).
However, because D. cyrneus is one of the largest
European species and definitely the most robust, it
is easy to identify.

Cerambycidae are considered appropriate indica-
tors to determine the diversity of saproxylic organisms
or the condition of a forest, but not to determine forest
diversity as a whole (Gerlach et al., 2013). According
to Holland’s (2007) study, some cerambycid species
are closely associated with specific forest habitats
and are very good indicators of high biodiversity si-
tes. The results also indicate that monophagous and
oligophagous species are better bioindicators than
strong polyphagous. This was also confirmed by the
study in European beech woods (Lachat et al., 2012),
in which the family of Cerambycidae ranked among
the top few in terms of number of species that are
good bioindicators.

One of the longhorn beetle species that may serve
as a model indicator for saproxylic assemblages
is Cerambyx cerdo. This is primarily because of its
habitat selectivity — it usually selects very old (more
than a hundred years old) English or sessile oaks,
which are often classified as natural monuments.
Furthermore, there are usually quite a large number
of individuals per plot, and their large body size
makes it easy to identify this species. Additionally,
it is monophagous of oak trees in most of its range.
Moreover, its presence in a habitat can easily be re-
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cognized due to its very characteristic feeding grounds
of up to 100 cm in length and 45 mm in width. They
are also easily visible from a relatively long distance
and are usually situated on the most exposed middle
and lower parts of the trunk.

In conclusion, our finding of the phoresy of this rare
pseudoscorpion species on the great capricorn beetle
is an interesting case of a previously underreported
relationship between two endangered and increasin-
gly rare species. In addition to the observation of the
phoresy, the fact that D. cyrneus was frequently found
in the habitats of C. cerdo may suggest a significant
ecological relationship between this pseudoscorpion
and the family Cerambycidae. The presence of these
two species, which are considered to be primeval forest
relics, may indicate good preservation of the Odra River
elm—-ash riparian forests in this part of Poland. For a
better knowledge and understanding of the phoretic
relationship between D. cyrneus and saproxylic beetles,
it is important to document all cases recorded in the
field and to encourage interdisciplinary cooperation
between coleopterologists and arachnologists.

Acknowledgements

The authors would like to thank Marek Przewozny for
providing valuable information and photographs, Martin
Schwarz for clarifying the true identity of H. nunciator,
and Volker Mahnert for his suggestions regarding
additional literature references.

References

Beier, M., 1929. Alcuni Pseudoscorpioni raccolti da
C. Menozzi. Bollettino della Societa entomologica
italiana, 61: 154—156.

— 1948. Phoresie und Phagophilie bei Pseudoscor-
pionen. Osterreichische Zoologische Zeitschrift, 1:
441-497.

— 1963. Ordnung Pseudoscorpionidae (Afterskorpi-
one). In: Bestimmungsb Ucher zur Bodenfauna
Europas, vol. 1: 1-204 (J. d’Aguilar, M. Beier, H.
Franz & F. Raw, Eds.). Akademie—Verlag, Berlin.

Bily, S. & Mehl, O., 1989. Longhorn beetles (Co-
leoptera: Cerambycidae) of Fennoscandia and
Denmark. Fauna Entomologica Scandinavica,
22: 1-204.

Bussler, H., Mdller, J. & Dorka, V., 2005. European
natural heritage: The saproxylic beetles in the
proposed Parcul National Defileul Jiului, Anale
ICAS, 48: 55-71.

Christophoryova, J., Krumpdélova, Z., Kristofik, K. &
Orszaghova, Z., 2011. Associations of pseudoscor-
pions with different types of bird nests. Biologia,
66: 669-677.

Dominguez, L., Sanchez—Osorio, I., Lopez—Pantoja,
G., Sanchez, |. & Zaragoza, J. A., 2008. Foresia de
Mesochelifer fradei Vachon, 1940 (Pseudoscorpio-
nes: Cheliferidae) sobre coleépteros cerambicidos
en el Sur de Espana. Nuevos registros para la
especie. Revista Ibérica de Aracnologia, 16: 71-81.

Drogla, R. & Lippold, K., 2004. Zur Kenntnis der
Pseudoskorpion—-Fauna von Ostdeutschland
(Arachnida, Pseudoscorpiones). Arachnologische
Mitteilungen, 27/28: 1-54.

Duchag, V., 1993. Zwei neue Afterskorpion—Arten
aus der Tschechischen Republik. Arachnologische
Mitteilungen, 5: 36-38.

Esser, J., 2011. Dendrochernes cyrneus (Arachnida:
Pseudoscorpiones: Chernetidae) in Brandenburg.
Arachnologische Mitteilungen, 42: 12—15.

Gardenfors, U. & Wilander, P., 1995. Ecology and
phoretic habits of Anthrenochernes stellae (Pseu-
doscorpionida, Chernetidae). Bulletin of the British
Arachnological Society, 10(1): 28-30.

Gerlach, J., Samways, M. & Pryke, J., 2013. Ter-
restrial invertebrates as bioindicators: an overview
of available taxonomic groups. Journal of Insect
Conservation, 17: 831-850.

Gtlowacinski, Z. & Nowacki, J., 2004. Polska Czerwona
Ksiega Zwierzgt. Bezkregowce, Krakow—Poznan.

Gobbi, M., Priore, C., Tattoni, C. & Lencioni, V.,
2012. Surprising longhorned beetle (Coleoptera,
Cerambycidae) richness along an ltalian alpine
valley. ZooKeys, 208: 27-39.

Gutowski, J. M., 2004. Koziorég debosz (Cerambyx
cerdo). In: Gatunki zwierzat (z wyjatkiem ptakow).
Poradnik ochrony siedlisk i gatunkéw Natura 2000 —
podrecznik metodyczny, vol. 6: 82—87 (P. Adamski,
R. Bartel, A. Bereszynski, A. Kepel & Z. Witkowski,
Eds.). Ministerstwo Srodowiska, Warszawa.

Haack, R. A. & Wilkinson, R. C., 1987. Phoresy by
Dendrochernes pseudoscorpions on Cerambyci-
dae (Coleoptera) and Aulacidae (Hymenoptera)
in Florida. American Midland Naturalist, 117(2):
369-373.

Harvey, M. S., 2013. Pseudoscorpions of the
World, version 3.0. Western Australian Museum,
Perth. Http://www.museum.wa.gov.au/catalogues/
pseudoscorpions

Holland, J. D., 2007. Sensitivity of cerambycid bio-
diversity indicators to definition of high diversity.
Biodiversity and Conservation, 16: 2599-2609.

Huber, B., 2014. Vielfalt der Totholzkéferfauna im
Urwald Scatle. Breil/Brigels (Surselva, GR), Pro-
jekt. Abenis.

Jedryczkowski, W. B., 1987. Zaleszczotki (Pseu-
doscorpiones) Goér Swietokrzyskich. Fragmenta
Faunistica, 31: 135—-157.

Jones, P. E., 1978. Phoresy and commensalism in
British Pseudoscorpions. Proceedings and Trans-
actions of the British Entomological and Natural
History Society, 1978: 90-96.

Kew, H. W., 1906. Chernes cyrneus in Nottingham-
shire: a recent addition to the known false—scor-
pions of Britain. Report and Transactions of the
Nottingham Naturalists’ Society, 1905—-1906.

— 1929. Notes on some Coleoptera and a Chelifer,
observed on a Richmond Park Oak after nightfall.
Entomologist’s monthly magazine, 15: 83-86.

Krajcovicova, K., Christophoryova, J. & Luceniova,
T., 2015. Pseudoscorpions (Arachnida: Pseudo-
scorpiones) found in bird nests and in bat guano
in Slovakia and Germany. Munis Entomology &


http://www.museum.wa.gov.au/catalogues/pseudoscorpions
http://www.museum.wa.gov.au/catalogues/pseudoscorpions

192

Karpinski et al.

Zoology, 10(2): 428-434.

Lachat, T., Wermelinger, B., Gossner, M. M., Bussler,
H., Isacsson, G. & Miiller, J., 2012. Saproxylic
beetles as indicator species for dead—wood amount
and temperature in European beech forests. Eco-
logical Indicators, 23: 323-331.

Legg, G., 2015. Dendrochernes cyrneus (L. Koch,
1873) (Pseudoscorpiones, Chernetidae) phoretic
on Ephialtes manifestator (Lin., 1758) (Hymenop-
tera, Ichneumonidae, Pimplinae). Newsletter of the
British Arachnological Society, 132: 5-7.

Legg, G. & Jones, R. E., 1988. Pseudoscorpions (Ar-
thropoda; Arachnida). Synopsis of the British Fauna
(New Series): 40: 1-159 (D. M. Kermack & R. S.
K. Barnes, Eds.). The Linnean Society of London
and the Estuarine and Brackish—\Water Sciences As-
sociation, Leiden — New York — Kgbenhavn — KéIn.

Lohmander, H., 1939. Zur Kenntnis der Pseudoskor-
pionfauna Schwedens. Entomologisk tidskrift, 60:
279-323.

Muchmore, W. R., 1971. On phoresy in pseudo-
scorpions. Bulletin of the British Arachnological
Society, 2: 38.

Muster, C., 1998. Zur Bedeutung von Totholz aus
arachnologischer Sicht. Auswertung von Eklektor-
fangen aus einem niedersachsischen Naturwald.
Arachnologische Mitteilungen, 15: 21-49.

Muster, C. & Blick, T., 2015. Pseudoscorpions (Arach-
nida: Pseudoscorpiones) in Strict Forest Reserves
in Hesse (Germany). Arachnologische Mitteilungen,
50: 37-50.

Miller, J., Bussler, H., Bense, U., Brustel, H., Flecht-
ner, G., Fowles, A., Kahlen, M., Mdller, G., Minhle,
H., Schmidl, J. & Zabransky, P., 2005. Urwald relict
species—Saproxylic beetles indicating structural
qualities and habitat tradition. Walddkologie, 2:
106-113.

Nieto, A. & Alexander, K. N. A., 2010. European Red
List of Saproxylic Beetles. Publications Office of
the European Union, Luxembourg.

Pawtowski, J., Kubisz, D. & Mazur, M., 2002. Coleo-
ptera Chrzgszcze. In: Czerwona Lista Zwierzat
Gingcych i Zagrozonych w Polsce: 88-110 (Z.

Gtowacinski, Eds.). Wydawnictwo Instytutu Ochro-
ny Przyrody PAN, Krakow.

Poinar, G. O. Jr, Cur¢ié, B. P. M. & Cokendolpher, J.
C., 1998. Arthropod phoresy involving pseudoscor-
pions in the past and present. Acta Arachnologica,
47: 79-96.

Rafalski, J., 1967. Zaleszczotki — Pseudoscorpionidea.
Katalog fauny Polski, Cze$¢ 32, Tom 9. Panstwowe
Wydawnictwo Naukowe, Warszawa.

Ranius, T. & Wilander, P., 2000. Occurrence of Larca
lata H. J. Hansen (Pseudoscorpionida: Garypidae)
and Allochernes wideri C. L. Koch (Pseudoscor-
pionida: Chernetidae) in tree hollows in relation to
habitat quality and density. Journal of Insect Con-
servation, 4: 23-31. D0i:10.1023/A:1009682722905

Ressl, F., 2007. Die scherentragenden Spinnentiere
des Bezirkes Scheibbs (Niederdsterreich). Wissen-
schaftliche Mitteilungen aus dem Niederé&sterreichi-
schen Landesmuseum, 18: 263—-283.

Sama, G., 2006. Insecta Coleoptera Cerambycidae.
In: Checklist and distribution of the lItalian fauna.
Memorie del Museo Civico di Storia Naturale di
Verona, 2° serie, Sezione Scienze dalla. Vita, 17:
77-78 (S. Ruffo & F. Stoch, Eds.). Comune di
Verona, Verona.

Schawaller, W., 1991. The first Mesozoic pseudoscor-
pion from Cretaceous Canadian amber, Paleontol-
ogy, 34: 971-976.

Speight, M. C. D., 1989. Saproxylic invertebrates and
their conservation. Council of Europe, Strasbourg.

Turienzo, P., Di lorio, O. & Mahnert, V., 2010. Global
checklist of pseudoscorpions (Arachnida) found in
birds® nests. Revue suisse de Zoologie, 117(4):
557-598.

Vachon, M., 1954. Nouvelles captures de Pseudoscor-
pions (Arachnides) transportés par des insectes.
Bulletin du Muséum National d’Histoire Naturelle,
Paris, 2(2): 590-592.

Zeh, D. W. & Zeh, J. A, 1992. Failed predation
or transportation? Causes and consequences
of phoretic behavior in the pseudoscorpion
Dinocheirus arizonensis (Pseudoscorpionida:
Chernetidae). Journal of Insect Behavior, 5: 37—49.



https://link.springer.com/article/10.1023/A:1009682722905

