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Abstract

The list of all known locality and host records from the literature on louse flies from Slovakia are sum-
marized, with the addition of new collection data. New locality data are provided for five species. Three
species are added to the Slovakian list: Jeosta minor (Bigot in Thomson, 1858), which was erroneously
cited for Moravia instead of Slovakia in the previous checklist, and Ornithophila metallica (Schiner, 1864)
and Ornithomya chloropus (Bergroth, 1901), which were overlooked from the last checklist. As a result,
the louse fly fauna of Slovakia increases to 19 species: 12 autochtonous species and seven rare, non-native
species only occasionally imported to Slovakia or migrating to the country with their hosts. This is by far
the largest regional fauna of Hippoboscidae in Central Europe, and matches the richest southern Euro-
pean faunas. In total, 78 host-parasite associations concerning 46 bird-host species from eight orders and
nine species of mammals, including humans, have been found from a literature review in Slovakia. Two
host-parasite associations are reported from Slovakia for the first time: Ornithomya avicularia (Linnaeus,
1758) on Prunella modularis (Linnaeus, 1758) (Aves: Prunellidae) and Lipoptena fortisetosa Maa, 1965 on
Homo sapiens Linnaeus, 1758 (Mammalia: Hominidae).
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Introduction

Flies in the family Hippoboscidae, known as ‘louse flies’ or ‘keds’, belong among the
Diptera and are a group of obligate parasites of mammals and birds (Rahola et al.
2011). All species are macrolarviparous, with females retaining the larva in the uterus
until the end of the third instar; the three larval instars feed on secretions from the ma-
ternal accessory glands. The stage at which larviposition occurs represents a prepupal
larva (e.g., Mehlhorn 2016). The larva (or pupa) is deposited in birds’ nests or on the
hair of a mammalian host, but sometimes it is deposited on the ground by the female
(e.g., Halos et al. 2004). Adults of both sexes are blood sucking and are known to act as
vectors of many infectious agents, such as protozoa, bacteria, helminths, and possibly
also viruses (e.g., Baker 1967, Kecera 1983, Halos et al. 2004, Liu et al. 2016, Skvarla
and Machtinger 2019). Some species are host-specific, whereas others feed on a wide
array of hosts (e.g., Ibdnez-Bernal et al. 2015, Mehlhorn 2016, Veiga et al. 2018).

Worldwide, more than 213 louse fly species are known (e.g., Maa 1963, Dick
2006, Rahola et al. 2011): 57 species from the Afrotropical region (e.g., Hutson and
Oldroyd 1980, Obona et al. 2016), 26 from East Palacarctic Asia and Japan (e.g., Maa
1967, Mogi and Sawada 2002, Matyukhin et al. 2017), 9 from China, 8 from the
eastern part of Russia (e.g., So6s and Hirka 1986, Sun 1999), 6 from the Oriental and
Australasian regions (e.g., Paramonov 1954, Amiot and Ji 2015, Farrow 2016), and
31 species have been reported from the Nearctic and Neotropic regions (e.g., Bequaert
1942, 1954, 1965, Savage et al. 2019).

From Europe, 30 species of Hippoboscidae are known (Petersen 2004, Pape et al.
2015). The species composition of the hippoboscid fauna in Slovakia is relatively well
known; however, the investigation of Hippoboscidae in Slovakia is still far from com-
plete. Scattered older published data on louse flies by Thalhammer (1899) and Branc-
sik (1910) are mentioned by Povolny and Rosicky (1955). Subsequently, Povolny and
Baldt (1956), Dyk and Schanzel (1964), Cepelék (1974, 1982, 1985, 1986, 1987,
1988, 1992, 1993, 1994a, 1994b), Cepelik and Cepeldk (1991), Chalupsky and
Machécek (1977), Chalupsky (1980, 1986), Kristofik and Stefan (1980), Chalupsky
and Povolny (1983), Hubdlek et al. (1988), Kristofik (1998), Kocisovd et al. (2007),
Rohécek (1995, 2009), Straka (1981, 2001, 2005a, 2005b, 2010, 2011, 2016), Straka
and Majzldn (2008, 2010, 2014, 2016), and Kocisovd (2015) published additional
information on the hippoboscid fauna of Slovakia. The most recent checklist of the
family Hippoboscidae from Slovakia (Sychra 2009) comprised 16 species.

Materials and methods

Samples of Hippoboscini, Lipoptenini, and Ornithomyini came from unidentified
material in the collections of the Laboratory and Museum of Evolutionary Ecology,
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Department of Ecology, University of Presov (LMEE PO); of the Department of En-
tomology, Silesian Museum, Opava (SMOC); and of the Department of Biology and
Wildlife Diseases, Faculty of Veterinary Hygiene and Ecology, University of Veterinary
and Pharmaceutical Sciences Brno (VFU).

The material was identified using Povolny and Rosicky (1955), Chalupsky and Po-
volny (1983), Hutson (1984), Duchd¢ and Badr (1998). The systematics and nomen-
clature follow Hutson and Oldroyd (1980), Kutty et al. (2010), Petersen et al. (2007),
and Evenhuis et al. (2016).

Results

Tribe Hippoboscini
Hippobosca equina Linnaeus, 1758

Published records: Ladomirov (Ladomér), Roziiava (Rozsnyd), Slovenské Nové Mesto
(S.A. Ujhely), Stropkov (Sztropké — Olyka) (Thalhammer 1899); Trendin (Trencsén)
(Brancsik 1910, Chalupsky 1986); Ke¢ovo, Remetské Hdmre, Roznava (Povolny and
Rosicky 1955, Chalupsky 1986); Bratislava, Kurinec, Staré Hory, Sastin — Straze, Velké
Levire (Kristofik and Stefan 1980, Chalupsky 1986); Kralovsky Chlmec, Plesiveckd
planina (plain), Silica, Z4diel (Chalupsky and Povolny 1983); Chlaba (Cepeldk 1986);
Dolné Stitdre, Svorad, Zibrica (Cepeldk and Cepeldk 1991); Velky Lysec (Cepeldk 1992);
Huntdk (Cepeldk 1993); Krivin (Cepeldk 1994b); Bratislava-Lama¢, Devinska Nové
Ves, Horné Oresany, Jakubov, ostrov Kopa¢ (island), Malacky, Starovo (Kristofik 1998);
“Velkd Fatra” (Straka 2005b); Bébsky les (forest) (Straka and Majzldn 2010); Obrucnd,
Radzovce (Straka 2016); Burdov, Leliansky les (forest) (Straka and Majzlin 2016).

Published host records: main host: Equus caballus Linnaeus, 1758 (see Povolny
and Rosicky 1955, Kristofik and Stefan 1980, Chalupsky and Povolny 1983, Kristofik
1998); occasional hosts: Accipiter gentilis (Linnaeus, 1758) (see Kristofik and Stefan
1980), Bos taurus Linnaeus, 1758 (see Povolny and Rosicky 1955, Chalupsky and Po-
volny 1983), Canis familiaris Linnaeus, 1758 (see Povolny and Rosicky 1955), Capreo-
lus capreolus (Linnaeus, 1758) (see Povolny and Rosicky 1955, Chalupsky and Povolny
1983), Homo sapiens Linnaeus, 1758 (see Povolny and Rosicky 1955, Kristofik and
Stefan 1980, Kristofik 1998).

Material examined: Bib, 48°18'21.6"N, 17°53'16.5"E, 150 m a.s.l., 11.6.2007,
1 female, malaise trap, O. Majzldn leg. (LMEE PO); Drienovec, 48°37'04.4"N,
20°55'29.9"E, 200 m a.s.l., 1.10.2015, 1 female, from human, S. Gres leg. (LMEE
PO); Kamenica nad Hronom nr. Stdrovo, 47°49'30"N, 18°43'03"E, 105 m a.s.l.,
17.5.1984, 1 female, J. Rohédcek leg. (SMOC); Murénska planina NP, Poludnica res.-
Suchy dol, 48°45'26"N, 20°02'32"E, 480 m a.s.1., 6.9.2011, 1 female (Fig. 1), sweep-
ing over pasture meadow, J. Rohdéek leg. (SMOC); Murdnska planina NP, Murdn
castle env., 48°45'03"N, 20°02'54"E, 625 m a.s.l; 4.5.2015, 1 male, sweeping un-
dergrowth of steppe forest, J. Rohd¢ek leg. (SMOC); Cerovd vrchovina PLA, Gemer-



132 Jozef Oboria et al. | ZooKeys 862: 129-152 (2019)

Figure 1. Female of Hippobosca equina Linnaeus, 1758 from Murdnska planina NP (J Rohdcek).

sky Jablonec — Vodokds 1 km N, 48°13'00"N, 19°59'42"E, 280 m a.s.l., 6.9.2017, 1
male, sweeping over steppe meadow, ]. Rohdcek leg. (SMOC); Cerové vrchovina PLA,
Tachty 2.2 km SW, Gortva valley, 48°08'41"N, 19°54'51"E, 320 m a.s.l., 13.9.2018,
1 female, netted from forest margin vegetation, J. Rohdcek leg. (SMOC).

Comments: H. equina is a Palacarctic and West Oriental species. It is relatively
large, once common, presently disappearing from Central Europe. An ectopara-
site of livestock (preferably horses and donkeys) and dogs, but also attacks humans
(Kristofik 1998). Previously published Slovak records are from the years 1953-1977,
with a single record from 2007 (Straka and Majzlin 2010). Its recent occurrence is
strongly affected by a decline of traditional horse and sheep farming in the moni-
tored area (e.g., Bezdk and Petrovi¢ 2006). Classified as endangered (EN) in Slovakia
(Jedli¢ka and Stloukalova 2001).

Hippobosca longipennis Fabricius, 1805

Published records: Kec¢ovo (Chalupsky 1980, Chalupsky and Povolny 1983, Chalup-
sky 1986); Bébsky les (Straka and Majzlin 2010).

Published host records: Canis familiaris (see Chalupsky 1980, Chalupsky and
Povolny 1983).
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Comments: A rare and non-native species in Central Europe, distributed in the
Mediterranean and Afrotropical regions. Up until now, only two individuals have been
recorded in Slovakia, in 1953 and 2007 (Chalupsky 1980, Straka and Majzldn 2010).
It is an ectoparasite of dogs; occasionally it can occur also on other predatory mam-
mals or ungulates (Chalupsky 1980). Occassionally, it can be imported via human
activities (e.g., through breeding of particular species of mammal).

Hippobosca variegata Megerle, 1803

Published records: Gabcikovo (Povolny and Rosicky 1955, as H. maculata, Chalup-
sky 1980, Chalupsky 1986).

Published host records: Canis familiaris (see Povolny and Rosicky 1955, Chalup-
sky 1980).

Comments: A rare and non-native species in Central Europe, distributed in the
Afrotropical region. The only record from Slovakia is from 1951. It is an ectoparasite of
cattle and domestic equines (Povolny and Rosicky 1955). It can be occasionally import-
ed through human activities (e.g., through breeding of particular species of mammals).

Tribe Lipoptenini

Lipoptena cervi (Linnaeus, 1758)

Published records: Mnichova Lehota (Bardtszabadi), Omsenie (Nagysziklds) (Branc-
sik 1910); Dlhd Ves, Timoradz (Povolny and Rosicky 1955); Blatnickd dolina (valley
in Velkd Fatra) (Dyk and Schanzel 1964); Chlaba, Hlboké, Jovsa, Kamienka, Kuty,
Lozorno (Kristofik and Stefan 1980, Chalupsky 1986); Gabcikovo, Modrd, Nitra,
Pléstovce, Plesivec, Podunajské Biskupice, Silickd planina (plain), Sastin — StréZe,
Timoradza (Chalupsky and Povolny 1983, Chalupsky 1986); Burdov (Cepelik 1986);
Topoltany, (Chalupsky 1986); Hraskova Lika (Cepeldk 1987); Hrdovickd (Cepeldk
1988); Silickd planina (plain) (Hubdlek et al. 1988); Bartosov prameri (well), Dolné
Stitére, Gaborka, Haran¢, Hrnéiarovee, Huntik (Cepelék and Cepelék 1991); Velky
Lysec (Cepelék 1992); Nebrov4 (Cepelék 1994a); Nové Mesto nad Vihom, Poduna-
jské Biskupice, Stard Lesnd, Sastin — Straze, Velk4 Fatra — Gadersk4 dolina (valley)
(Kristofik 1998); Klin, Rozsutec (Straka 2001); Hrochot — Beriova dolina (valley)
(Rohdéek 2009); Zalostind (Straka 2010); Vrsatské bradld (cliff), Zahorskd Bystrica
(Straka 2011); “Nitrické vrchy” (Straka and Majzldn 2014).

Published host records: main hosts: Capreolus capreolus (see Dyk and Schanzel
1964, Kristofik and Stefan 1980, Chalupsky and Povolny 1983, Kristofik 1998); Cer-
vus elaphus Linnaeus, 1758 (see Dyk and Schanzel 1964, Kristofik and Stefan 1980,
Chalupsky and Povolny 1983, Hubélek et al. 1988); occasional hosts: Capra hircus Lin-
naeus, 1758 (see Povolny and Rosicky 1955); Homo sapiens (see Kristofik and Stefan
1980, Kristofik 1998); Rupicapra rupicapra (Linnaeus, 1758) (see Kristofik 1998);
Turdus philomelos C. L. Brehm, 1831 (see Chalupsky and Povolny 1983).
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Material examined: Diviacka Novd Ves, 48°44'58.9"N, 18°29'29.5"E, 280 m
asl, 4.9.2012, 1 male, from a human, ]J. Obona leg. (LMEE PO); Drienovec,
48°37'04.4"N, 20°55'29.9"E, 200 m a.s.l., 1.10.2015, 2 males, 1 female, from hu-
man, S. Gres leg. (LMEE PO); Stard Lesnd, 49°08'11.3"N, 20°17'47.5"E, 750 m a.s.L.,
8.9.2017, 1 male, from human, P. Manko leg. (LMEE PO); Tvrdosin (Skorusické
vrchy), 49°22'19.5"N, 19°31'57.4"E, 750 m a.s.l., 23.9.2017, 1 female, from hu-
man, J. Slapék leg. (LMEE PO); Vychodnd, 49°04'04.2"N, 19°53'57.0"E, 780 m
a.s.l, 15.9.2017, 1 male, from car, A. Sestdkovi leg. (LMEE PO); Novi Sedlica env.,
49°03'22.1"N, 22°31'03.1"E, 505 m a.s.l, 1.10.1997, 4 females, sweeping under-
growth of deciduous forest, J. Rohdcek leg. (SMOC); Murdnska planina NP, Siance
res., top plateau, 48°46'11"N, 20°04'14"E, 1000 m a.s.l., 7.9.2011, 1 male, the same,
4.9.2012, 1 male, J. Rohdéek leg. (SMOC); Murdnska planina NP, Pohronskd Polhora
5.9 km E, Kucalach Mt., 48°44'51"N, 19°52'27"E, 1060 m a.s.l., 10.10.2014, 2 fe-
males, sweeping undergrowth of beech-fir forest, J. Rohdcek leg. (SMOC); Murdnska
planina ND, Sarkanica res., 48°42'45"N, 19°59'19"E, 580 m a.s.l., 29.9.2017, 1 female,
sweeping undergrowth of deciduous forest in ravine, J. Rohdcek leg. (SMOC); Cerovd
vrchovina PLA, Gemersky Jablonec — Vodokds 1 km N, 48°13'00"N, 19°59'42"E,
280 m as.l, 27.9.2017, 1 male, the same, 1.11.2017, 3 females, sweeping under-
growth of oak-beach forest (Fig. 2), J. Rohdéek leg. (SMOC).

Comments: A relatively frequent species in Central Europe, widespread in the Pal-
aearctic region and introduced to the Nearctic region. It is an ectoparasite of Cervidae,
and also attacks human beings (Kristofik 1998).

Lipoptena fortisetosa Maa, 1965

Published records: Rozhanovce (Kocisova et al. 2007).

Published host records: Capreolus capreolus (Kocisovd et al. 2007).

Material examined: Bogliarka, 49°16'37.1"N, 21°08'52.3"E, 450 m as.l,
15.7.2017, 1 female, from human, P. Manko leg. (LMEE PO); Lazany, 49°02'20.2"N,
21°05'40.8"E, 380 m a.s.l., 7.2017, 17 males, 13 females, 21.6.2017, 1 female,
5.9.2017, 4 males, 2 females, all from human, P. Manko leg. (LMEE PO); Levocska
(dolina) valley, 49°04'08.3"N, 20°36'17.5"E, 780 m a.s.l., 12.8.2017, 1 female, from
a human, A. Sestdkovd leg. (LMEE PO); Magurka — Oravskd Magura (Oravskd prieh-
rada), 49°23'19.6"N, 19°31'34.3"E, 850 m a.s.l., 29.7.2017, 1 male, 1 female, 650 m
a.s.l,, 17.7.2017, 1 male, all from human, J. Slapék leg. (LMEE PO); Presov env. (near
“pri Krizi”), 48°59'57.0"N, 21°13'03.7"E, 300 m a.s.l., 9.9.2017, 1 male, from a hu-
man, J. Obona leg. (LMEE PO); Strdne pod Tatrami, 49°09'26.7"N, 20°21'59.9"E,
750 m a.s.l,, 8.9.2017, 1 male, from a human, J. Obona leg. (LMEE PO); Tvrdosin
(Skorusické vrchy), 49°22'19.5"N, 19°31'57.4"E, 700 — 750 m a.s.l., 7.2016, 1 fe-
male, 10.7.2017, 1 male, 22.7.2017, 1 male, 3 females, 26.7.2017, 1 male, 31.8.2017,
1 female, all from human, J. Slapék leg. (LMEE PO); Cerovd vrchovina PLA, Tachty
2.2 km SW, Gortva valley, 48°08'41"N, 19°54'51"E, 320 m a.s.l., 13.9.2018, 2 fe-
males, netted from forest margin vegetation, J. Rohdéek leg. (SMOC).
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Figure 2. Female of Lipoptena cervi (Linnaeus, 1758) from Cerovd vrchovina PLA (J Rohdéek).

Comments: A relatively frequent species in Slovakia, distributed in the eastern
Palacarctic region. Previously often confused with Lipoptena cervi. L. fortisetosa has a
western boundary of distribution in Central Europe. It is an ectoparasite of Cervidae,
and also attacks human beings (Duchd¢ and Bddr 1998). Homo sapiens is here newly
recorded as a (common) host of L. fortisetosa in Slovakia.
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Melophagus ovinus (Linnaeus, 1758)

Published records: Sttrovo (Povolny and Rosicky 1955); Silica (Povolny and Rosicky
1955, Hubdlek et al. 1988, Chalupsky 1986); Hazin, Koprova dolina (valley), Sahy
(Chalupsky and Povolny 1983, Chalupsky 1986); Poprad (Kocisovd 2015).

Published host records: main host: Ovis aries Linnaeus, 1758 (see Povolny and
Rosicky 1955, Chalupsky and Povolny 1983, Hubdlek et al. 1988); occasional hosts:
Canis familiaris and Homo sapiens (see Povolny and Rosicky 1955), and Equus caballus
(Kotisova 2015).

Comments: It is an ectoparasite of Bovidae, especially sheep (including lambs)
(Chalupsky and Povolny 1983). Melophagus ovinus is strongly affected by a de-
cline of traditional horse and sheep farming in the monitored area (e.g., Bezdk and
Petrovi¢ 2006).

Melophagus rupicaprinus Rondani, 1879

Published records: Ndmestovo (Chalupsky 1980, Chalupsky 1986); Tatranskd Kot-
lina (Chalupsky and Povolny 1983, Chalupsky 1986).

Published host records: Ovis aries (see Chalupsky 1980), Rupicapra rupicapra (see
Chalupsky and Povolny 1983).

Comments: A relatively rare species in Central Europe. In Slovakia it is listed as
endangered (EN) (Jedlicka and Stloukalovd 2001). Until now, only two records from
1951 and 1980 have been published from Slovakia (Chalupsky 1980, Chalupsky and
Povolny 1983). It is an ectoparasite of mammals, collected mainly from R. rupicapra
and, secondarily, sheep (Chalupsky and Povolny 1983). Rupicapra rupicapra has an
isolated population (R. rupicapra ssp. tatrica) in the Tatra Mountains in the north of
the country, where M. rupicaprinus are found. Because it is isolated at the edge of its
distribution range, this population of M. rupicaprinus is very vulnerable and like many
other marginal populations, it could disappear rapidly and suddenly.

Tribe Olfersiini
Crataerina pallida (Olivier in Latreille, 1811)

Published records: no localities (Povolny and Rosicky 1955); Banskd Bystrica
(Kristofik and Stefan 1980, Chalupsky 1986); Vritky (Straka 1981); Suchy (Cepeldk
1985, Chalupsky 1986); Bratislava (Kristofik 1998).

Published host records: Apus apus (Linnaeus, 1758) (see Povolny and Rosicky
1955, Kiristofik and Stefan 1980, Straka 1981, Kristofik 1998).

Comments: A frequent louse fly species in Central Europe, widespread in the Pal-
aearctic region. A common ectoparasite of the bird species Apus apus, Delichon urbicum
(Linnaeus, 1758) and (infrequently) of species from other birds, most frequently on
young individuals (Kristofik 1998).
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Even if the hosts are still widespread, their population density has declined over the
past decades, and therefore the parasites will also suffer (BirdLife International 2018).

Icosta ardeae (Macquart, 1835)

Published records: Bohelov (Kritofik and Stefan 1980, Chalupsky 1986).

Published hosts: Ardea purpurea Linnaeus, 1766 (Kristofik and Stefan 1980),
Ixobrychus minutus (Linnaeus, 1766) (Kristofik and Stefan 1980).

Comments: A relatively rare species in Central Europe, widespread in the tropics
and subtropics of the Old World. In Slovakia it is listed as vulnerable (VU) (Jedlicka
and Stloukalovd 2001). Until now, only two records from 1977 have been published
from Slovakia. Icosta aredeae is an ectoparasite of birds belonging to several different
families; it is common on Ardeidae, and rarely found on species from other families
(Kristofik and Stefan 1980). The host Ardea purpurea is mainly found in the SW part
of the country, and although Ixobrychus minutus has a wider distribution, it is also
more common in SW Slovakia. The rarity of this parasite in Slovakia is mainly due to
its occurrence on the edge of its range (and hosts’ ranges) in the country.

Icosta minor (Bigot in Thomson, 1858)

Published records: Patince (Chalupsky and Machdéek 1977, Chalupsky 1986).

Published host records: Passer montanus (Linnaeus, 1758) (see Chalupsky and
Machdcek 1977).

Comments: A relatively small, rare and non-native species in Central Europe, dis-
tributed in the Afrotropical region and the Mediterranean Basin. In Slovakia it was er-
roneously listed as vulnerable (VU) (Jedlicka and Stloukalovd 2001), even though it is
not a native species in the country. An ectoparasite on various species of Passeriformes,
less frequently found on species from other bird orders (Chalupsky and Machdcek
1977). The only known record from Slovakia is from 1974 (Chalupsky and Machdc¢ek
1977, Chalupsky 1980). It was mistakenly cited as occurring in the Czech Republic by
Chalupsky and Povolny (1987, 1997) and Sychra (2006, 2009).

Olfersia fumipennis (Sahlberg, 1886)

Published records: “Slovakia” (Povolny and Baldt 1956, as Lynchia palustris, Chalup-
sky 1986).

Published host records: “cagle” (Povolny and Baldt 1956).

Comments: A rare and non-native species in Central Europe, distributed mainly in
the Nearctic and Neotropical regions. It is an ectoparasite of birds, mainly birds of prey
(Chalupsky 1980). The only known record from Slovakia is from 1904. That individual
was originally misidentified as Ornithophila metallica by A. Wimmer (see Povolny and
Baldt 1956). Also, Povolny and Baldt (1956) mentioned this specimen mistakenly
under the name Lynchia palustris, which is in fact a synonym of Icosta albipennis from
America (Chalupsky 1980).
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Ornithoica turdi (Olivier in Latreille, 1811)

Published records: Kosice, Podunajské Biskupice (Povolny and Rosicky 1955, Cha-
lupsky 1986); Podunajské Biskupice (Chalupsky 1980, Chalupsky and Povolny 1983).

Published host records: Emberiza citrinella Linnaeus, 1758 (see Povolny and
Rosicky 1955); Fringilla coelebs Linnaeus, 1758 and Sitta europaea Linnaeus, 1758 (see
Povolny and Rosicky 1955, Chalupsky and Povolny 1983).

Comments: A relatively small species distributed in the Afrotropical region and
southern Palaearctic, with a recent increase in records from Central Europe (Droz and
Haenni 2011). In Slovakia, where it reaches the northernmost limit of its known dis-
tribution, it has been recorded only from a few individuals collected in 1953 (Povolny
and Rosicky 1955, Chalupsky and Povolny 1983), and it was listed as vulnerable (VU)
by Jedlicka and Stloukalova (2001). It is an ectoparasite of birds, mainly small Passeri-
formes. It is less frequently found on species from other bird orders (Kristofik 1998).

Ornithophila metallica (Schiner, 1864)

Published records: Jakubov (Kristofik 1998).
Published host records: Saxicola rubetra (Linnaeus, 1758) (see Kristofik 1998).
Comments: A rare and non-native species in Central Europe, distributed in south-
ern parts of the Palacarctic, Afrotropical, Oriental and Australasian regions. The only
known record from Slovakia is from 1993 (Kristofik 1998). It was, however, overlooked
and not listed in the most recent checklist (Sychra 2009). It is an ectoparasite of birds,
mainly small Passeriformes but also species from other bird orders (Kristofik 1998).

Pseudolynchia canariensis (Macquart in Webb & Berthelot, 1839)

Published records: Devin (Povolny and Baldt 1956, Chalupsky 1986)

Published host records: Pandion haliaetus (Linnaeus, 1758) (Povolny and Baldt
1956, Chalupsky 1980).

Comments: A relatively rare and non-native species in Central Europe, wide-
spread (subcosmopolitan) in the tropical and subtropical belts. In Slovakia it has been
listed as vulnerable (VU) (Jedlicka and Stloukalovd 2001), despite not being a native
species. An ectoparasite on species of many bird families but preferentially associated
with Columbidae, including the domestic pigeon (Chalupsky 1980). The only known
record from Slovakia is from 1949 (Povolny and Baldt 1956).

Stenepteryx hirundinis (Linnaeus, 1758)

Published records: Vyhne (Vihnye) (Thalhammer 1899); Tren¢in (Trencsén) (Branc-
sik 1910, Chalupsky 1986); Devinska Novéd Ves (Povolny and Rosicky 1955, Chalup-
sky 1986); Bratislava (Kristofik 1998).

Published host records: Delichon urbicum (see Povolny and Rosicky 1955;
Kristofik 1998); Hirundo rustica Linnaeus, 1758 (see Thalhammer 1899).
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Comments: A frequent Central European species, widespread in the Palaearctic
region. A common ectoparasite of the bird species Delichon urbicum, Hirundo rustica,
Pryonoprogne rupestris (Scopoli, 1769), Riparia riparia (Linnaeus, 1758), and (more
rarely) of species from other bird species, most frequently found in nests (Kristofik
1998). Stenepteryx hirundinis might suffer from the decline of its hosts (BirdLife
International 2018).

Tribe Ornithomyini

Ornithomya avicularia (Linnaeus, 1758)
Fig. 3

Published records: Snina (Szinna) (Thalhammer 1899); Silov (Cepeldk 1974), Brati-
slava, Calovec, Ci¢ov, Jarok, Lozorno, Plesivec, Sdsa (Kristofik and Stefan 1980, Cha-
lupsky 1986); Keovo, Surany, Vta¢nik (Povolny and Rosicky 1955, Chalupsky and
Povolny 1983, Chalupsky 1986); Drazovce, Nitra (Cepeldk and Cepeldk 1991); Raca
(Cepelik 1982, Chalupsky 1986); Ivinka pri Dunaji, Nitra, Ra¢a, Slidkovi¢ovo (Cha-
lupsky 1986); Uli¢ské Krivé (Rohdcek 1995); Bratislava, Brzotin, Gbelce, Kiarov, Knazia,
Kostoliste, Koice — Saca, Kosicka Nov4 Ves, Limbach, Mojs, Oravsky Podzdmok, Pav-
lovce nad Vdhom, Pezinok, Plavecky Mikulds, Podunajské Biskupice, Svity Jur, Siatorska
Bukovinka, Zdvod (Kristofik 1998); Bébsky les (Straka and Majzldn 2010).

Published host records: Accipiter gentilis (Linnaeus, 1758), Acrocephalus
arundinaceus (Linnaeus, 1758), A. melanopogon (Temminck, 1823), A. scirpaceus
(Hermann, 1804), Anser anser (Linnaeus, 1758) (see Kristofik 1998); Anthus trivialis
(Linnaeus, 1758) (see Kristofik and Stefan 1980; Kristofik 1998); Aquila pomarina C.
L. Brehm, 1831 (see Kristofik 1998); Carduelis chloris (Linnaeus, 1758) (see Chalupsky
and Povolny 1983); Circus pygargus (Linnaeus, 1758), Coccothraustes coccothraustes
(Linnaeus, 1758), Emberiza cia Linnaeus, 1766, Erithacus rubecula (Linnaeus, 1758)
(see Kristofik 1998); Falco tinnunculus Linnaeus, 1758 (Kristofik and Stefan 1980);
Ficedula albicollis (Temminck, 1815), Fringilla coelebs Linnaeus, 1758 (see Kristofik
1998); Homo sapiens (Kristofik and Stefan 1980); Lanius collurio Linnaeus, 1758,
L. excubitor Linnaeus, 1758, Locustella luscinioides (Savi, 1824), Monticola saxatilis
(Linnaeus, 1766), Oriolus oriolus (Linnaeus, 1758), Panurus biarmicus (Linnaeus,
1758) (see Kristofik 1998); Passer domesticus (Linnaeus, 1758) (see Kristofik and
Stefan 1980); Passer montanus (Linnaeus, 1758) (see Kristofik 1998); Pernis apivorus
(Linnaeus, 1758) (see Thalhammer 1899); Phoenicurus ochruros (S. G. Gmelin, 1774),
Pica pica (Linnaeus, 1758) (see Kristofik 1998); Picus canus J. E Gmelin, 1788 (see
Chalupsky and Povolny 1983); Saxicola rubetra (Linnaeus, 1758) (see Kristofik 1998);
Strix aluco Linnaeus, 1758 (see Chalupsky and Povolny 1983); Turdus merula Linnaeus,
1758 (see Cepelék and Cepelék 1991; Kristofik 1998); Turdus pilaris Linnaeus, 1758
(see Kristofik 1998).

Material examined: Diviacka Novd Ves, 48°44'58.9"N, 18°29'29.5"E,
280 m as.l, 15.8.2012, 1 female, on a family house, J. Obona leg. (LMEE PO);
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Figure 3. Female of Ornithomya avicularia (Linnaeus, 1758) (M Deml).

Drienovec, 48°37'04.4"N, 20°55'29.9"E, 200 m a.s.l., 15.9.2015; 1 female, from
Prunella modularis (Linnaeus, 1758), S. Gres leg. (LMEE PO).

Comments: A frequent louse fly species in Central Europe, widespread in the
Palacarctic region. A common ectoparasite of birds from the order Passeriformes and
other orders, most frequently find in more individuals per host (Kristofik 1998).
Prunella modularis is here recorded as a new host of O. avicularia in Slovakia.

Ornithomya biloba Dufour, 1827

Published records: Omsenie (Nagysziklds) (Brancsik 1910, as Ornithomyia tenella);
Caradskd pustatina (Kristofik and Stefan 1980, Chalupsky 1986); Humenné (Cha-
lupsky and Povolny 1983, Chalupsky 1986); Basovce, Bernoldkovo, Bodiky, Kltucovec,
Podunajské Biskupice (Kristofik 1998).

Published host records: Hirundo rustica (see Kristofik 1998, Kristofik and Stefan
1980); Riparia riparia (see Chalupsky and Povolny 1983).

Material examined: Gbelce, 47°51'29.4"N, 18°30'17.9"E, 120 m a.s.l.,
21.4.2009, 1 male, 27.4.2009, 1 male, 28.4.2009, 1 male, 2.5.2009, 2 males, all from
Hirundo rustica, O. Sychra leg. (VFU).
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Comments: A Palaearctic species, common in Central Europe; its distribution
range is incompletely known. It is an ectoparasite mainly of Delichon urbicum,
Hirundo rustica, Riparia riparia and, less often, of species from other bird orders
(Kristofik 1998).

Ornithomya chloropus (Bergroth, 1901)

Published records: Kalinovo, Kosice (Povolny and Rosicky 1955, Chalupsky 1986).

Published host records: Regulus regulus (Linnaeus, 1758) (see Povolny and
Rosicky 1955); without host record (Chalupsky 1986).

Comments: A Palaearctic species distributed in the northern and middle belts of
the region. It is an ectoparasite mainly of Passeriformes, but also of species of other
bird orders (Povolny and Rosicky 1955). The only known record from Slovakia is from
1953, and it was “hidden” in the figure legend in Povolny and Rosicky (1955). It was
incorrectly doubted by Chalupsky (1980) and was not listed in the last (Sychra 2009)
or all previous checklists (Chalupsky and Povolny 1987, 1997, Sychra 2006).

Ornithomya fringillina Curtis, 1836

Published records: Bohelov, Kamienka, Pilsko, Rovinka (Kristofik and Stefan 1980,
Chalupsky 1986); Kalinovo (Chalupsky and Povolny 1983, Chalupsky 1986); Brod-
ské, Cicov, Gbelce, Jakobov, Oravsky Podzdmok, Svity Jur (Kristofik 1998); Krasin
(Straka 2005a); Lutovsky Drienovec (Straka and Majzldn 2008); “Nitrické vrchy”
(Straka and Majzldn 2014).

Published host records: Acrocephalus arundinaceus, A. schoenobaenus (Linnaeus,
1758) (see Kristofik 1998); Ardea purpurea (see Kristofik and Stefan 1980);
Parus caeruleus Linnaeus, 1758 (see Kristofik and Stefan 1980; Kristofik 1998);
Parus major Linnaeus, 1758, Riparia riparia (see Kristofik and Stefan 1980); Sitta
europaea, Sylvia atricapilla (Linnaeus, 1758) (see Kristofik 1998); Troglodytes troglodytes
(Linnaeus, 1758) (see Kristofik and Stefan 1980).

Comments: A Palaearctic species distributed in the northern and middle belts of
the region. It is an ectoparasite mainly of Passeriformes, but also parasitizes species of

other bird orders (Kristofik 1998).

Discussion

We have critically evaluated all available data on the occurrence of the family
Hippoboscidae in Slovakia, and published data are completed with new collection data
and unpublished localities. We confirmed 19 species as recorded from the country,
which has one of the richest hippoboscid faunas in Europe. Out of 19 total species,
12 are native. While seven species (Crataerina pallida, Lipoptena cervi, L. fortisetosa,
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Ornithomya  avicularia, O. biloba, O. fringillina, and Stenepteryx hirundinis)
are widespread, three species (lcosta ardeae, Melophagus rupicaprinus, and
Ornithomya chloropus) are known only from a few records, and the occurrence of the
last two species (Hippobosca equina and Melophagus ovinus) is strongly affected by a
decline of traditional horse and sheep farming in the monitored area (e.g., Bezdk and
Petrovi¢ 20006). Species S. hirundinis and C. pallida might suffer from the decline of
its hosts (BirdLife International 2018). Another seven species (Hippobosca longipennis,
H. variegata, Icosta minor, Olfersia fumipennis, Ornithoica turdi, Ornithophila metallica,
and Pseudolynchia canariensis) have been recorded from Slovakia based on very
few records, due to occasional introduction with their hosts. These species can be
introduced naturally due to migrating hosts (e.g., Icosta minor, Olfersia fumipennis,
Ornithophila metallica, and Pseudolynchia canariensis) or imported together with
domestic animals (e.g., Hippobosca longipennis, H. variegata).

Previous records of three species were omitted from the most recent checklist
(Sychra 2009):

1) a single record of Icosta minor from Slovakia (Chalupsky 1980; Chalupsky and
Machicek 1977) had been erroneously cited as being from Moravia (Czech Repub-
lic) in previous checklists (Chalupsky and Povolny 1987, 1997; Sychra 2006, 2009);

2) Ornithophila metallica was reported from Slovakia by Kristofik (1998), and

3) Ornithomya chloropus (Bergroth, 1901) was reported from Slovakia by Povolny and
Rosicky (1955) in a note “hidden” in the illustration legend, but these records were
omitted from all versions of the regional checklist (Chalupsky and Povolny 1987,
1997; Sychra 2006, 2009), possibly due to Chalupsky (1980), who doubted its

occurrence in Slovakia.

Altogether, 78 host-parasite associations have so far been recorded for Slovakian
Hippoboscidae (Table 2). The hosts of the 19 species of louse flies recorded in Slovakia
belong to 46 species of birds from eight orders (Accipitriformes, Anseriformes, Apo-
diformes, Ciconiiformes, Falconiformes, Passeriformes, Piciformes, Strigiformes) and
nine species of mammals, including humans. The host records of Prunella modularis
for O. avicularia and Homo sapiens for L. fortisetosa are here recorded from Slovakia for
the first time.

The species composition of the hippoboscid fauna of Slovakia is relatively well
known, and is, in comparison with other European countries, unexpectedly diverse. In
Table 1, a list of European hippoboscid faunas is given, based on Petersen (2004) and
Pape et al. (2015) and supplemented with data from relatively recent regional check-
lists (Biittiker 1998, Chandler 1998, Miiller 1999, Beuk 2001, Draber-Monko 1991,
Pape et al. 1995, Papp 2001, Carles-Tolrd and Bédez 2002, Sychra 2009, Pohjoismaki
and Kahanpii 2014, present paper).

The comparison of species richness of Hippoboscidae across Europe’s best studied
countries for Diptera surprisingly showed that in Slovakia, the fauna of this group is
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not only distinctly more diverse than in all surrounding Central European countries,
but even comparable with the faunas of much larger and more southern countries, such
as Spain or Italy (including their insular areas), which also comprise 19 species (Table
1). However, raising any hypotheses about a possible latitudinal pattern in hippoboscid
species richness would require much more thorough data on the continental scale.

We have noted that a number of country occurrences are missing in Fauna Euro-
paca (Petersen 2004, Pape et al. 2015) when compared with the above checklists, most
markedly for Spain and its adjacent islands (seven species missing) and Great Britain
(six species missing). In contrast, some species listed in Fauna Europaea are missing in
national checklists: e.g., . minor is present in Fauna Europaea for Italy (Petersen 2004,
Pape et al. 2015) but is absent in the national checklist (Pape et al. 1995); similarly,
O. chloropus is present in Fauna Europaea for Hungary but is missing in the checklist of
this country (Papp 2001). The national checklist of Spain (Carles-Tolrd and Béez 2002)
also includes the species Crataerina nigriventris Gil Collado, 1932, which was wrongly
referred to as C. nigriventris (Strobl, 1906) although it was originally described by Gil
Collado (1932). However, according to Schneider-Orelli (1937), it is only an aberrant
form of C. melbae (Rondani, 1879) and, therefore, it is omitted from the list in Table 1.

Judging from the occurrences of Hippoboscidae in other European countries, the
list of Slovak species of the family is obviously not yet complete, despite its richness.
At least the following two species can be expected in Slovakia: Crataerina melbae and
Pseudolynchia garzettae (Rondani, 1879), both of which parasitize bird species living
in Slovakia and are known from Italy and Switzerland, and Great Britain and Italy,
respectively (see Table 1). In addition, the introduction of additional, more exotic
hippoboscid species, like Olfersia spinifera (Leach, 1817) (known from G. Britain) or
Ornithomya rupes Hutson, 1981 (recorded from Switzerland) to Slovakia cannot be
excluded. In conclusion, more than 20 species of louse flies can be expected to occur in
Slovakia, including both native residents and sporadic introductions.

Several species of the family Hippoboscidae can interfere with human life and
interests, as ectoparasites of some domestic animals, occasionally parasitizing also
humans. These are mainly Lipoptena cervi, L. fortisetosa, and relatively rare species
Hippobosca equina and Melophagus ovinus. Damage is caused by direct bloodsucking
and the venomous saliva of the louse flies, which can lead to permanent loss of blood
and to animal wasting (especially ovine wasting), reduced milk and wool production,
damage to wool caused by the parasite’s faeces, etc. (Hutyra and Marek 1952). A
secondary consequence of ectoparasitism by keds is the constant discomfort and
scratching by the parasitised host (Hase 1927). Louse flies are also known as possible
vectors of various diseases (Baker 1967, Kecera 1983, Oyieke and Reid 2003, Halos et
al. 2004, Reeves et al. 2006, Martinkovi¢ et al. 2012). A few of the above-mentioned
species, especially L. cervi and L. fortisetosa, may bite humans in forest environments.

In Slovakia, species of the family Hippoboscidae have not received sufficient atten-
tion, even though they are among the most abundant ectoparasites in some localities.
Therefore, it is important to pay attention to this group and maintain an accurate
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Table 1. Hippoboscid faunas of selected European countries (see Petersen 2004, Pape et al. 2015), sup-
plemented with data from relative recent checklists.”
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Kahanpii 2014), Germany (Miiller 1999), Hungary (Papp 2001), Poland (Draber-Monko 1991) and The Netherlands
(Beuk 2001).

overview of the species living in our territory, including monitoring of the occurrence
of non-native species migrating with their hosts or imported with domestic animals.
From a wider perspective, verified and accurate information on the diversity and dis-
tribution of louse flies in Slovakia can contribute to knowledge of this parasitic group
from a global point of view.
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Table 2. Systematic overview of host-parasite associations recorded for Slovakian Hippoboscidae.

Parasite sp. Hosts Order Family Species
Hippobosca equina Aves Accipitriformes | Accipitridae Accipiter gentilis
Carnivora Canidae Canis familiaris
Cetartiodactyla | Bovidae Bos taurus
Mammalia | Cetartiodactyla | Cervidae Capreolus capreolu
Perissodactyla | Equidae Equus caballus
Primates Hominidae Homo sapiens
Hippobosca longipennis | Mammalia | Carnivora Canidae Canis familiaris
Hippobosca variegara Mammalia | Carnivora Canidae Canis familiaris
Aves Passeriformes | Turdidae Tusrclus philomelos
. . Cetartiodactyla | Bovidae Capra hircus, Rupicapra rupicapra
Lipoptena cervi . - -
Mammalia | Cetartiodactyla | Cervidae Capreolus capreolus, Cervus elaphus
Primates Hominidae Homo sapiens
. i .| Cetartiodactyla | Cervidae Capreolus capreolus
Lipoptena fortsetosa Mammalia Primates Hominidae Homo sapiens
Carnivora Canidae Canis familiaris
Melophagus ovinns Mammalia Cer'artiodacryla Bovi.dae Ouvis aries
Perissodactyla | Equidae Equus caballus
Primates Hominidae Homo sapiens
Melophagus rupicaprinus | Mammalia | Cetartiodactyla | Bovidae Ovis aries, Rupicapra rupicapra
Crataerina pallida Aves Apodiformes | Apodidae Apus apus
Leosta ardeae Aves Passeriformes | Hirundinidae Ardea purpurea
Aves Pelecaniformes | Ardeidae Lxobrychus minutus
Icosta minor Aves Passeriformes | Passeridae Passer montanus
Aves Passeriformes | Emberizidae Emberiza citrinella
Ornithoica turdi Aves Fringillidae Fringilla coelebs
Aves Sittidae Sitta europaea
Ornithophila metallica | Aves Passeriformes | Muscicapidae Saxicola rubetra
Pseudolynchia canariensis | Aves Accipitriformes | Pandionidae Pandion halieaetus
Stenepteryx hirundinis | Aves Passeriformes | Hirundinidae Delichon urbica, Hirundo rustica
Accipitriformes | Accipitridae Accipiter gentilis, Aquila pomarina, Circus pygargus, Pernis apivorus
Anseriformes | Anatidae Anser anser
Falconiformes | Falconidae Falco tinnunculus
Prunellidae Prunella modularis
Acrocephalidac | Acrocephalus arundi 5, A. melanop A. scirpaceus
Corvidae Pica pica
Emberizidae Emberiza cia
Fringillidae Carduelis chloris, Coccothraustes coccothraustes, Fringilla coelebs
Aves Laniidae Lanius collurio, L. excubitor
Ornithomya avicularia . Locustellidae Locustella luscinioides
Passeriformes
Motacillidae Anthus trivialis
o Erithacus rubecula, Ficedula albicollis, Phoenicurus ochruros,
Muscicapidae .
Saxicola rubetra
Oriolidae Oriolus oriolus
Paradoxornithidae | Panurus biarmicus
Passeridae Passer domesticus, P montanus
Turdidae Monticola saxatilis, Tiurdus merula, T. pilaris
Strigiformes Strigidae Strix aluco
Mammalia | Primates Hominidae Homo sapiens
Ornithomya biloba Aves Passeriformes | Hirundinidae Hirundo rustica, Riparia riparia
Ornithomya chloropus | Aves Passeriformes | Sylviidae Regulus regulus
Acrocephalidac | Acrocephalus arundinaceus, A. schoenob,
Paridae Parus caeruleus
X Hirundinidae Riparia riparia
. o Passeriformes — .
Ornithomya fringillina | Aves Sittidae Sitta europaca
Sylviidae Sylvia atricapilla
Troglodytidae Trogloclytes troglodytes
Pelecaniformes | Ardeidae Ardea purpurea
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