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Abstract During a three-year mosquito monitoring from 2014
to 2016, the strictly ornithophilic, originallyMediterranean spe-
cies Orthopodomyia pulcripalpis (Rondani, 1872) was collect-
ed as single specimen for the first time in Austria in the district
of Penzing in Vienna. Morphological species determination
was confirmed by analysis of the mitochondrial cytochrome c
oxidase subunit I gene. We thus not only confirm the existence
of another mosquito species in Austria, but also add a new
genus to the Austrian Culicidae taxa list.
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Introduction

The genus Orthopodomyia comprises 24 dendrolimnocolous
species, preferring water-filled bamboo stumps, axils of brome-
liads, tree holes or holes in roots of different tree species as
breeding sites (Becker et al. 2010). Orthopodomyia pulcripalpis
is the only species of the genus known from the Palaeartic. The
taxon was reported from the Mediterranean region, areas of
North-Western Europe, Black Sea cost, Asia Minor, Georgia
and Azerbaijan in Transcaucasia (Ramsdale and Snow 2001).
Specifically, populations of Or. pulcripalpis are known from

Hungary (Kenyeres and Toth 2012) and doubtfully Switzerland
(Fouque et al. 1991; Briegel 1998), bordering Austria. A detailed
list of species records in Europe is listed in Ramsdale and Snow
(2001), missing only one new record of Or. pulcripalpis from
Belgium (cf. Boukraa et al. 2015). No records of this taxon are so
far available from Austria, Germany, Slovenia and the
Czech Republic.

Or. pulcripalpis is a polycyclic species, described to
hibernate in the fourth larval instar with the capacity to
survive under frozen water surfaces (Becker et al. 2010;
Marshall 1938). The species mainly breeds in highly al-
kaline water bodies which are available in tree holes or
holes in roots of different tree species such as Aesculus
hippocastanum, Olea europaea, Fagus sylvatica, Ulmus
spp., Platanus spp. and Quercus spp. (Munstermann
et al. 1985; Cranston et al. 1987; Becker et al. 2010),
but of these, permanently water-filled breeding sites are
preferred (Becker et al. 2010). Larvae of this species are
often found in co-occurrence with larvae of Anopheles
plumbeus, Ochlerotatus geniculatus, Ochlerotatus
echinus, Ochlerotatus pulcritarsis and Ochlerotatus
berlandi (Snow and Medlock 2008; Becker et al. 2010).
These species also use water-filled tree holes as larval
breeding habitats, but only Oc. geniculatus and An.
plumbeus are widely distributed in Austria, and mainly
breed in tree holes of the common hornbeam (Carpinus
betulus) (Zittra and Waringer 2015).

Females of Or. pulcripalpis were described as being
ornithophilic, to rarely bite humans, and to be most active
during the day in shaded places (Cranston et al. 1987;
Ribeiro et al. 1988). Although vector capacity and vector
competence ofOrthopodomyia are particularly poorly known,
the genus is assumed to play a role in the distribution of avian
arboviruses due to its reported host preference (Zavortink
1968; Becker et al. 2010).
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Material and methods

Mosquito communities were investigated across three prov-
inces of Eastern Austria (Burgenland, Lower Austria and
Vienna) within a mosquito surveillance programme at 35 per-
manent and 23 non-permanent trapping sites. Mosquitoes
were monitored on a regular basis every second week for a
24-h time period from April to October 2014–2016 using
Biogents Sentinel Traps (Regensburg, Germany) equipped
with carbon dioxide as attractant. Non-permanent sampling
sites were investigated at least once and up to six times during
the summer months.

The collected mosquitoes were stored at −80 °C and mor-
phologically identified using the identification keys of Becker
et al. (2010) and Mohrig (1969). Species determination was
confirmed by analysis of the mitochondrial cytochrome oxi-
dase subunit I gene (CO1) (KY608735). Genomic DNAwas
extracted from three legs of the specimen using the DNeasy™
Blood and Tissue Kit (Qiagen, Hilden, Germany) according to
the manufacturer’s protocol. Amplification of a ~ 700-bp-long
mtCO1 fragment was achieved using primers H15Culi-
COIFw and H15CuliCOIRv in standard PCR protocols
(Werblow et al. 2015; Zittra et al. 2016). Finally, purified
PCR products were sequenced by a commercial company
(LGC Genomics GmbH, Germany).

Results and discussion

Despite extensive adult mosquito monitoring, only a single
specimen of Or. pulcripalpis was collected at the end of
August in Penzing, the 14th district of Vienna, at a non-
permanent sampling site. While never confirmed previously
(Lebl et al. 2015), this species was assumed to exist in Austria
(Aspöck, personal communication) due to adequate climatic
conditions and the ample availability of suitable breeding
sites, e.g. in C. betulus forests. The sampling site itself and
the surrounding area provide abundant breeding habitats for
Or. pulcripalpis, in particular in parks and allotment gardens
that comprise stocks of old trees.

Although this species was often described to be rare, it is
possible that it was overlooked due to its ornithophilic
behaviour and the consequently low attractiveness of
commonly used trapping methods with carbon dioxide as
main attractant. Indeed, ornithophilic taxa surveillance of
adult mosquitoes using only one trapping system can lead to
an underestimation of a species abundance as it was reported
for, e.g. Culex torrentium (Weitzel et al. 2011; Zittra et al.
2016) and Culiseta longiareolata (Zittra et al. 2014).
Therefore, larval sampling of different aquatic habitat types
should be included in standard mosquito monitoring schemes
in order to gain more information on the real abundance of
strictly ornithophilic species.

The finding ofOr. pulcripalpis in Vienna leads not only to an
increase of the Austrian Culicidae species list, but also results in
the registration of a new genus in the country. Interestingly, Oc.
pulcripalpis is an expansive Holomediterranean faunal element
of the arboreal (Aspöck 2008), which probably survived the
latest glacial period (ca. 115,000 to 12,000 BP) in refugial areas
in many parts of the Mediterranean region and possibly also in a
few scattered extramediterranean refugial areas south of the alps
(Aspöck 2008; Aspöck et al. 1991). These refugial areas provid-
ed optimal ecological conditions for the development of forests
and the basis of survival for this mosquito species (Aspöck 2008;
Aspöck 2010). After the glacial period, especially during the
Holocene climatic optimum (or Atlanticum), about 6500 BP
and about 4500 years BP, this species spreads gradually
northwards from different refugial areas, when Northern and
Central Europe became forested (Aspöck 2008). However, it
likely disappeared again with decreasing temperature in some
parts of its distribution area, until postglacial climate allowed
propagation (Aspöck 2008). This postglacial spread is probably
polycentric, originating from different refugial centres (e.g. the
Atlantomediterranean and the Pontomediterranean centres) that
were separated one from another since the last interglacial period
(De Lattin 1967). Consequently, we assume distinct genetic dif-
ferences to have evolved between Or. pulcripalpis populations
originating from different refugial centres. As the vector capacity
of Or. pulcripalpis is not well studied, phylogeography,
abundance, seasonality, distribution patterns as well as the path-
ogen load of this rare species need to be investigated in detail.

Acknowledgements Open access funding provided by Austrian
Science Fund (FWF). The authors are grateful to Prof. Horst Aspöck
for his scientific advice and contribution. This research was funded by
the ERA-Net BiodivERsA, with the national funders FWF I-1437, ANR-
13-EBID-0007-01 and DFG BiodivERsA KL 2087/6-1 as part of the
2012–2013 BiodivERsA call for research proposals.

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

AspöckH (2008) Postglacial formation and fluctuation of the biodiversity
of central Europe in the light of climate change. Parasitol Res
103(Suppl 1):S7–S10. doi:10.1007/s00436-008-1057-6

Aspöck H (2010) Fluctuations of biodiversity in Europe in light of cli-
mate change. In: B. Friedrich, J. Hacker, S. E. Hasnain, T.H.C.
Mettenleiter & J. Schell (Eds.): Climate change and infectious dis-
eases. Nova Acta Leopoldina NF 111, Nr. 381:35–44

Aspöck H, Aspöck U, Rausch H (1991) Die Raphidiopteren der Erde.
Eine monographische Darstellung der Systematik, Taxonomie,
Biologie, Ökologie und Chorologie der rezenten Raphidiopteren
der Erde, mit einer zusammenfassenden Übersicht der fossilen

1782 Parasitol Res (2017) 116:1781–1783

http://dx.doi.org/10.1007/s00436-008-1057-6


Raphidiopteren (Insecta: Neuropteroidea). Biogeographisches
Glossarium. Goecke & Evers, Krefeld (2 Volumes: 730 and 550 pp)

Becker N, Petric D, Zgomba M, Boase C, Madon M, Dahl C, Kaiser A
(2010) Mosquitoes and their control, 2nd edn. Springer, Heidelberg

Boukraa S, Dekoninck W, Versteirt V, Schaffner F, Coosemans M,
Haubruge E, Francis F (2015) Updated checklist of the mosquitoes
(Diptera: Culicidae) of Belgium. J Vector Ecol 40(2):398–407

Briegel H (1998) Culicidae. In: Merz B, Bachli G, Haenni JP, Gonseth Y
(eds) Fauna Helvetica Diptera Checklist. Centre Suisse de
cartographie de la faune. Schweizerische Entomologische
Gesellschaft, Neuchâtel

Cranston PS, Ramsdale CD, Snow KR, White GB (1987) Adults, larvae,
and pupae of British mosquitoes (Culicidae): a key. Freshwater
Biological Association, England, pp 1–152

De Lattin G (1967) Grundriß der Zoogeographie. Fischer, Stuttgart (602 pp)
Fouque F, Delucchi V, Baumätner J (1991) La demoustication de la plaine

de Magadino. 1. lnventaire faunistique des Culicides et identifica-
tion des espece nuisibles à l 'homme. Mitteilungen der
Schweizerischen Entomologischen Gesellschaft 64:231–242

Kenyeres Z, Toth S (2012) Landscape-structure determined mosquito
diversity in Hungary (Central Europe). J Mosq Res 2(5):32–38

Lebl K, Zittra C, Silbermayr K,Obwaller H, Berer D, Brugger K,WalterM,
Pinior B, Fuehrer HP, Rubel F (2015)Mosquitoes (Diptera: Culicidae)
and their relevance as disease vectors in the city of Vienna, Austria.
Parasitol Res 114:707. doi:10.1007/s00436-014-4237-6

Marshall JF (1938) The British mosquitoes. London: Printed by Order of
the Trustees of the British Museum. pp 341

Mohrig W (1969) Die Culiciden Deutschlands. Untersuchungen zur
Taxonomie, Biologie und Ökologie der einheimischen
Stechmücken, Parasitologische Schriftenreihe 18:1–260

Munstermann LE, Marchi A, Sabatini A, Coluzzi M (1985) Polytene
chromosomes of Orthopodomyia pulcripalpis (Diptera, Culicidae).
Parassitologia 27:267–277

Ramsdale CD, Snow KR (2001) Distribution of the genera Coquillettidia,
Orthopodomyia and Uranotaenia in Europe. Eur Mosq Bull 10:25–29

Ribeiro H, Ramos HC, Pires CA, Capela RA (1988) An annotated check-
list of the mosquitoes of continental Portugal (Diptera: Culicidae).
Actas III Congr Iberico Ent Granada, pp 233–253

Snow K, Medlock JM (2008) The mosquitoes of Epping Forest, Essex,
UK. Eur Mosq Bull 26:9–17

Weitzel T, Braun K, Collado A, Jöst A, Becker N (2011) Distribution and
frequency of Culex pipiens and Culex torrentium (Culicidae) in
Europe and diagnostic allozyme markers. Eur Mosq Bull 29:22–37

Werblow A, Flechl E, Klimpel S, Zittra C, Lebl K, Kieser K, Laciny A,
Silbermayr K, Melaun C, Fuehrer HP (2015) Direct PCR of indigenous
and invasive mosquito species: a time- and cost-effective technique of
mosquito barcoding. Med Vet Entomol 30:8–13. doi:10.1111/mve.12154

Zavortink TJ (1968) Mosquito studies (Diptera: Culicidae) VIII. A
prodome of the genus Orthopodomyia. Contr Am Ent Inst 3(2):1–221

Zittra C, Waringer J (2015) Species inventory, ecology, and seasonal
distribution patterns of Culicidae (Insecta: Diptera) in the national
park Donau-Auen (Lower Austria). Aquat Insects 63(1):36–77

Zittra C, Waringer J, Werblow A, Melaun C, Fuehrer HP (2014)
Reconfirmation of Culiseta (Allotheobaldia) longiareolata
(Macquart 1838) (Diptera: Culicidae) in Austria. The first
sequence-confirmed findings in northeastern Austria. Acta Zoobot
Austria 150(151):17–24

Zittra C, Flechl E, Kothmayer M, Vitecek S, Rossiter H, Zechmeister T,
Fuehrer HP (2016) Ecological characterization and molecular differ-
entiation of Culex pipiens complex taxa and Culex torrentium in east-
ern Austria. Parasit Vectors 9:197. doi:10.1186/s13071-016-1495-4

Parasitol Res (2017) 116:1781–1783 1783

http://dx.doi.org/10.1007/s00436-014-4237-6
http://dx.doi.org/10.1111/mve.12154
http://dx.doi.org/10.1186/s13071-016-1495-4

	First record of Orthopodomyia pulcripalpis (Rondani, 1872) (Diptera: Culicidae) in Austria
	Abstract
	Introduction
	Material and methods
	Results and discussion
	References


