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Abstract 

We found a male Hyalomma rufipes Koch, 1844 tick feeding on a horse grazing near Valtice, 

south Moravia, Czech Republic on October 24, 2019. The horse was born in Czechland and 

did not leave the country at least during the last five years. Relevant findings of Hyalomma 

ticks in other parts of central Europe are reviewed, including also records of pre-imaginal 

Hyalomma marginatum complex ticks on migrating birds all over Europe.  
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Introduction 

Hyalomma ticks are important vectors of several pathogenic agents, e.g. Crimean-Congo 

hemorrhagic fever (CCHF) virus, Thogoto virus, Dhori virus, West Nile virus, Bhanja virus, 

Rickettsia conorii, R. aeschlimannii, Anaplasma marginale, Theileria annulata, Babesia 

caballi (Hoogstraal, 1979; Hubálek and Rudolf, 2011; Bakheit et al., 2012).  

 

Finding 
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We found an adult Hyalomma tick feeding on the hind limb (close to the anal region, under 

tail) of a horse (Czech warmblooded race, 24 years old) grazed at fishpond "Nesyt" (48º.766 

N, 16º.727 E) near Valtice, district Břeclav (south Moravia, Czech Republic) on October 24, 

2019. The horse was born in the Czech region called Czech-Moravian Highland and it did not 

leave Czech Republic at least during the last five years. The animal regularly grazed during 

the season and crossed an area between the towns Valtice and Mikulov (distance of c. 10 km), 

very close to the Czech-Austrian border. 

The sampled tick was transported to the laboratory and identified under stereomicroscope. 

The tick was found to be a partially fed male of Hyalomma rufipes Koch, 1844, based on the 

morphology of spiracular plate and the setae around it that differentiate this species from the 

closely related H. marginatum Koch, 1844. Previously, these two taxa were regarded as two 

subspecies of H. marginatum complex, i.e., H. marginatum marginatum and H. marginatum 

rufipes, but have been raised to full species status (Apanaskevich and Horak, 2008). The tick 

H. rufipes has never been recorded in the Czech Republic before, either in pre-imaginal or 

adult stage. 

Interestingly, one of us (P. S.) observed a similar, fingernail-sized adult tick with ivory-

coloured bands on long legs (which could be interpreted as an adult Hyalomma) on hind limb 

of a horse in the same locality also on August 21, 2018, but the tick escaped and could not be 

examined in detail.  

 

Discussion (a mini-review) 

We searched literature for records on adult Hyalomma marginatum complex presence in 

central Europe. These adult ticks were recorded (Table 1) in Slovakia (a female climbing on 

man's clothes, 21 August 1981: Nosek et al., 1982), Germany (Kampen et al., 2007; Chitimia-

Dobler et al., 2016, 2019; Oehme et al., 2017), Hungary (Hornok and Horvath, 2012), Poland 

(Cuber, 2016) and Austria (Duscher et al., 2018). Among them, adult H. rufipes was detected 

previously only in Hungary and Germany. Chitimia-Dobler et al. (2019) concluded: "These 

results show that exotic tick species imported into Germany were able to develop from the 

nymphal to the adult stage" which may be valid for the whole central Europe. Outside central 

Europe, Hansford et al. (2019) found an adult H. rufipes on a horse in England (Dorset), 

2018. 
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The most probable mechanism for introduction of the H. rufipes tick into the Czech Republic 

could be the transport as a larva or nymph on a migratory bird, with the moulting into adult 

stage in south Moravia. Harry Hoogstraal and his co-workers were the first who studied the 

potential of migratory birds to carry ixodid ticks, vectors of several infectious agents, on a 

wide geographic scale (Hoogstraal, 1967; Kaiser et al., 1974; Nuorteva and Hoogstraal, 

1963). For instance, Kaiser et al. (1974) examined 20,528 birds migrating northward in 

Cyprus during spring 1968. They found 177 birds to be infested, most often by H. rufipes 

(217 larvae and 540 nymphs). Hasle et al. (2009) captured birds migrating along the southern 

coastline of Norway. They found ticks on 4.2%-6.9% of the birds, and with seven nymphs 

identified as H. rufipes.   

There were many records of larval and nymphal H. marginatum complex on migrating birds 

arriving into Europe in the spring (Table 2). In the Czech Republic, three nymphs of H. 

marginatum were collected on two Tree Pipits (Anthus trivialis) near Valtice, 8 Apr. 1953; 

one nymph of H. marginatum on a Bluethroat (Luscinia svecica cyanecula) at Hodonín, 1 

Apr. 1953 (Černý and Balát, 1957). Čapek et al. (2014) collected a number of larval and 

nymphal H. marginatum complex ticks on migratory birds in central Moravia and eastern 

Bohemia during the springs 2010-2012: infested avian host species were Great Reed Warbler 

(Acrocephalus arundinaceus), Eurasian Reed Warbler (A. scirpaceus), Marsh Warbler  (A. 

palustris), Sedge Warbler (A. schoenobaenus), Savi's Warbler (Locustella luscinioides) and 

Common Nightingale (Luscinia megarhynchos). 

Italy is a very important migratory route for many species of birds breeding in central Europe, 

and the findings of birds carrying Hyalomma immatures are there well documented. For 

instance, Mancini et al. (2013) and Toma et al. (2014) collected ticks on migratory birds in 

central Italy within ornithological surveys carried out in 2010 and 2011. A total of 137 ticks 

were collected from 41 migratory birds belonging to 17 species. Most ticks were nymphs, 

with a predominance of H. marginatum and H. rufipes. De Liberato et al. (2018) surveyed  

migratory birds for ticks in 13 ringing sites of Central and Southern Italy. A total of 50,325 

birds were checked and 0.22% were infested by Hyalomma spp., involving 22 avian species 

with a mean number of 1.6 Hyalomma tick per infested bird. The high proportion of 

Hyalomma ticks indicates a potential risk for the dissemination of tick-borne pathogens 

through infested migratory birds. 

In addition to birds and interestingly, Földvári et al. (2011) recorded one nymphal H. 

marginatum feeding on hedgehog (Erinaceus roumanicus) in the Budapest central city park.  
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Conclusion  

Our finding of one adult H. rufipes attached to a host does not mean that this tick species has 

been established in the Czech Republic. But considering the fact that H. rufipes is an efficient 

vector of, e.g., CCHF virus (Hoogstraal, 1979), the vigilance for Hyalomma ticks and their 

surveillance for exotic pathogenic agents in Europe is recommendable. 

 

Credit Author Statement 

 

ZH: Conceptualization, Investigation, Formal analysis, Original draft weiting, review and 

editing 

PS: Material, Tick sampling 

AEP: Investigation, Methodology, Writing (review and editing), Conceptualization, Valisation 

JV: Methodology, Documentation 

IR: Conceptualization, Original draft weiting, review and editing 

 

 

 

Competing interest 

None. 

 

Acknowledgment 

We are grateful to Dr. Dmitry A. Apanaskevich (United States National Tick Collection, 

Georgia Southern University, Statesboro, GA, U.S.A.) for his significant help with 

identification of the tick specimen. 

 

 

 

Jo
ur

na
l P

re
-p

ro
of



 5 

References 

Apanaskevich, D.A., Horak, I.G., 2008. The genus Hyalomma Koch, 1844: V. Re-evaluation 

of the taxonomic rank of taxa comprising the H. (Euhyalomma) marginatum Koch complex of 

species (Acari: Ixodidae) with redescription of all parasitic stages and notes on biology. 

Internat. J. Acarol. 34, 13-42.  

Bakheit, M.A., Latif, A.A., Vatansever, Z., Seitzer, U., Ahmed, J., 2012: The huge risks due 

to Hyalomma ticks. In Mehlhorn, A. (ed.)  Arthropods as Vectors of Emerging Diseases, pp. 

167-194. Springer, Heidelberg New York Dordrecht London.  

Brinck, P., Svedmyr, A., von Zeipel, G., 1965: Migrating birds at Ottenby, Sweden as carriers 

of ticks and possible transmitters of tick-borne encephalitis virus. Oikos 16: 88-99. 

Čapek, M., Literak, I., Kocianova, E., Sychra, O., Najer, T., Trnka, A., Kverek, P., 2014: 

Ticks of the Hyalomma marginatum complex transported by migratory birds into Central 

Europe. Ticks Tick-Borne Dis. 5, 489-493. 

Černý, V., Balát, F., 1957. [Cases of introduction of Hyalomma marginatum ticks (Ixodidae) 

to Czechoslovakia] (in Czech). Zool. Listy 6, 81-83. 

Černý, V., Balát, F.,  1989. [New records of ixodid ticks on warblers of the genus 

Acrocephalus] (In Czech). Biológia (Bratislava) 44, 157-160. 

Chitimia-Dobler, L., Nava, S., Bestehorn, M., Dobler, G., Wolfel, S., 2016. First detection of 

Hyalomma rufipes in Germany. Ticks Tick-Borne Dis. 7, 1135-1138. 

Chitimia-Dobler, L., Schaper, S., Riess, R., Bitterwolf, K., Frangoulidis, D., Bestehorn, M., 

Springer, A., Oehme, R., Drehmann, M., Lindau, A., Mackenstedt, U., Strube, C., Dobler, G., 

2019. Imported Hyalomma ticks in Germany in 2018. Parasit. Vectors 12, AR 134, 

10.1186/s13071-019-3380-4. 

Cuber, P., 2016. Ticks (Ixodida) from the collection of the Natural History Department, 

Museum of Upper Silesia in Bytom, Poland - A contribution to knowledge on tick fauna and 

the first record of Hyalomma marginatum presence in Poland. Ann. Agricult. Environ. Med. 

23, 379-381. 

De Liberato, C., Frontoso, R., Magliano, A., Montemaggiori, A., Autorino, G.L., Sala, M., 

Bosworth, A., Scicluna, M.T., 2018. Monitoring for the possible introduction of Crimean-

Congo haemorrhagic fever virus in Italy based on tick sampling on migratory birds and 

serological survey of sheep flocks. Prevent. Vet. Med. 149, 47-52. 

Jo
ur

na
l P

re
-p

ro
of



 6 

Duscher, G.G., Hodzic, A., Hufnagl, P., Wille-Piazzai, W., Schotta, A.M., Markowicz, M.A., 

Estrada-Pena, A., Stanek, G., Allerberger, F., 2018. Adult Hyalomma marginatum tick 

positive for Rickettsia aeschlimannii in Austria, October 2018. Eurosurveill. 23 (48), 9-11. 

AR 1800595. 

England, M.E., Phipps, P., Medlock, J.M., Atkinson, P.M., Atkinson, B., Hewson, R., Gale, 

P., 2016. Hyalomma ticks on northward migrating birds in southern Spain: implications for 

the risk of entry of Crimean-Congo haemorrhagic fever virus to Great Britain. J. Vector 

Ecol. 41, 128-134.  

Földvári, G., Rigó, K., Jablonszky, M., Majoros, G., Biró, N., Molnár, V., Tóth, M., 2011: 

Ticks and the city: ectoparasites of the Northern white-breasted hedgehog (Erinaceus 

roumanicus) in an urban park. Ticks Tick-Borne Dis. 2, 231-234.  

Hansford, K.M., Carter, D., Gillingham, E.L. Hernandez-Triana, L.M., Chamberlain, J., Cull, 

B., McGinley, L., Phipps, L.P., Medlock, J.M., 2019. Hyalomma rufipes on an untraveled 

horse: Is this the first evidence of Hyalomma nymphs successfully moulting in the United 

Kingdom? Ticks Tick-borne Dis. 10, 704-708. 

Hasle, G., Bjune, G., Edvardsen, E., Jakobsen, C., Linnehol, B., Roer, J.E., Mehl, R., Roed, 

K.H., Pedersen, J., Leinaas, H.P., 2009. Transport of ticks by migratory passerine birds to 

Norway. J, Parasitol. 95, 1342-1351. 

Hoogstraal, H., 1967. The potential of virus-infected and tick-infested migrating birds in the 

spread of disease. Annu. Rev. Entomol. 12, 87-91. 

Hoogstraal, H., 1979. The epidemiology of tick-borne Crimean-Congo hemorrhagic fever in 

Asia, Europe, and Africa. J. Med. Entomol. 15, 307-417. 

Hornok, S., Flaisz, B., Takacs, N., Kontschan, J., Csorgo, T., Csipak, A., Jaksa, B.R., Kovats, 

D., 2016. Bird ticks in Hungary reflect western, southern, eastern flyway connections and two 

genetic lineages of Ixodes frontalis and Haemaphysalis concinna. Parasit. Vectors 9, AR 101, 

DI 10.1186/s13071-016-1365-0 

Hornok, S., Horvath, G., 2012. First report of adult Hyalomma marginatum rufipes (vector of   

Crimean-Congo haemorrhagic fever virus) on cattle under a continental climate in Hungary. 

Parasit. Vectors 5, AR 170, 10.1186/1756-3305-5-170. 

Hubálek, Z., Rudolf I., 2011. Microbial Zoonoses and Sapronoses. Springer, Dordrecht 

Heidelberg London New York. 457 pp. 

Jo
ur

na
l P

re
-p

ro
of

https://www.ncbi.nlm.nih.gov/pubmed/?term=England%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phipps%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Medlock%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atkinson%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atkinson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hewson%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gale%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gale%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27232135
https://www.ncbi.nlm.nih.gov/pubmed/27232135
https://www.ncbi.nlm.nih.gov/pubmed/27232135


 7 

Iori, A., De Felici, S., 2000. Le zecche del Trentino (Italia): presenze accertate e probabili 

(Acarida Ixodida). [The ticks (Acarida, Ixodida) of Trentino region (Italy, Southeastern Alps): 

proven and possible records]. Memorie della Societa Entomol. Italiana 78, 521-531. 

Jameson, L.J., Morgan, P.J., Medlock, J.M., Watola, G., Vaux, A.G.C., 2012. Importation of 

Hyalomma marginatum, vector of Crimean-Congo haemorrhagic fever virus, into the United 

Kingdom by migratory birds. Ticks Tick-Borne Dis. 3, 95-99. 

Kaiser M.N., Hoogstraal H., Watson G.E., 1974. Ticks (Ixodoidea) on migrating birds in 

Cyprus, fall 1967 and spring 1968, and epidemiological considerations. Bull. Entomol. Res. 

34, 97-110. 

Kampen, H., Poltz, W., Hartelt, K., Wölfel, R., Faulde, M., 2007. Detection of a 

questing Hyalomma marginatum marginatum adult female (Acari, Ixodidae) in 

southern Germany. Exp. Appl. Acarol. 43, 227-231.  

Mancini, F., Toma, L., Ciervo, A., Di Luca, M., Faggioni, G., Lista, F., Rezza, G., 2013. 

Virus investigation in ticks from migratory birds in Italy. New Microbiologica 36, 433-434. 

Nosek, J., Kožuch, O., Lysý J., 1982. The finding of the female Hyalomma marginatum 

Koch, 1844 in southern Slovakia. Folia Parasitol. 29, 251. 

Nuorteva, P., Hoogstraal, H., 1963. The incidence of ticks (Ixodoidea, Ixodidae) on migratory 

birds arriving in Finland during the spring of 1962. Ann. Med. Exp. Fenn. 41, 457-468. 

Oehme, R., Bestehorn, M., Wolfel, S., Chitimia-Dobler, L., 2017. Hyalomma marginatum in 

Tubingen, Germany. Syst. Appl. Acarol. 22, 1-6. 

Papadopoulos, B., Humair, P.F., Aeschlimann, A., Vaucher, C., Buttiker, W., 2001. Ticks on 

birds in Switzerland. Acarologia 42, 3-19. 

Rumer, L., Graser, E., Hillebrand, T., Talaska, T., Dautel, H., Mediannikov, O., Roy-

Chowdhury, P., Sheshukova, O., Donoso-Mantke, O., Niedrig, M., 2011. Rickettsia 

aeschlimannii in Hyalomma marginatum ticks, Germany. Emerg. Infect. Dis. 17, 325-326.  

Saikku, P., Ulmanen, I., Brummer-Korvenkontio, M., 1971. Ticks (Ixodidae) on migratory 

birds in Finland. Acta Entomol. Fenn. 28, 46-51. 

Silva, M.M., Formosinho, P., Melo, P., Santos, A., Filipe, A.R., 2001. Ixodideos (Acari: 

Ixodidae) parasitas de aves silvaticas em Portugal. [Ticks (Acari: Ixodidae) ectoparasites from 

wild birds in Portugal]. Revista Portuguesa de Ciencias Veterinarias 96, 197-199. 

Jo
ur

na
l P

re
-p

ro
of

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kampen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=17952610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poltz%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17952610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hartelt%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17952610
https://www.ncbi.nlm.nih.gov/pubmed/?term=W%C3%B6lfel%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17952610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faulde%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17952610
https://www.ncbi.nlm.nih.gov/pubmed/17952610
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rumer%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graser%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hillebrand%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Talaska%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dautel%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mediannikov%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roy-Chowdhury%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roy-Chowdhury%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheshukova%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Donoso%20Mantke%20O%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niedrig%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21291625
https://www.ncbi.nlm.nih.gov/pubmed/21291625


 8 

Toma, L., Mancini, F., Di Luca, M., Cecere, J.G., Bianchi, R., Khoury, C., Quarchioni, E., 

Manzia, F., Rezza, G., Ciervo, A., 2014. Detection of microbial agents in ticks collected from 

migratory birds in central Italy. Vector-borne Zoonot. Dis. 14, 199-205.  

Tovornik, D., 1990. The significance of the birds (Aves) as the hosts and disseminators of 

ixodid ticks in Yugoslavia. Biološki Vestnik 38, 77-108. 

Walter, C., Liebisch, A., Vauk, C., 1979. Untersuchungen zur Biologie und Verbreitung von 

Zecken (Ixodoidea, Ixodidae) in Norddeutschland. II. Zecken der Zugvögel auf der Insel 

Helgoland. Z. Angew. Zool. 66, 445-461. 

 

Jo
ur

na
l P

re
-p

ro
of



 9 

Table 1. Adults of Hyalomma marginatum complex ticks in Central Europe. 

 

Tick species   n, sex  Host  Country Reference 

     

H. marginatum 1 F man Slovakia (south)   Nosek et al. 1982 

H. rufipes 1 adult cattle  Hungary Hornok and Horvath 2012 

H. marginatum 1 F man Germany (south) Kampen et al. 2007 

H. rufipes  1 M horse Germany (Mainz) Chitimia-Dobler et al. 2016 

H. marginatum 2 M vegetation Poland Cuber 2016 

H. marginatum 1 F man South Germany Oehme et al. 2017 

H. marginatum 1 M horse Austria (Melk)  Duscher et al. 2018 

H. rufipes 8 adults various Germany Chitimia-Dobler et al. 2019 

H. marginatum 10 adults various Germany Chitimia-Dobler et al. 2019 

H. rufipes  1 M horse Czechland  (south) This report 
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Table 2. Juvenile Hyalomma marginatum complex ticks on migrating birds in Europe. 

L, larvae; N, nymphs; juv., preimaginal (larvae and nymphs); n, number of ticks  

 

Tick species   n, life 
stage  

Avian host(s) Country, Year of 
collection 

Reference 

H. marginatum 4 N Tree Pipit, 
Bluethroat, Robin 

Czechland (south 
Moravia), 1953 

Černý and Balát 1957 

H. marginatum 1 N Robin Slovakia, 1953  Černý and Balát 1957 

H. marginatum 11 N Tree Pipit, Ortolan 
Bunting 

Finland, 1962 Nuorteva and Hoogstraal 
1963 

H. marginatum 1 N Tree Pipit  Sweden (Ottenby) Brinck et al. 1965 

H. rufipes 2 L Wheatear,  Blue-
Headed Wagtail 

Finland, 1964 Saikku et al. 1971 

H. marginatum  5 juv. Redstart, Tree Pipit, 
Bluethroat 

Finland, 1964 Saikku et al. 1971 

H. marginatum few N Marsh Warbler, 
Blackcap, Redstart,  
Whitethroat 

Germany (north: 
Helgoland), 1975-76 

Walter et al. 1979 

H. marginatum 2 L 4 N Marsh Warbler Slovakia (east), 1987 Černý and Balát 1989 

H. marginatum 5 juv. Redstart, Hoopoe, 
Kestrel 

Slovenia Tovornik 1990 

H. marginatum 1 N Common Nightingale Italy (Trentino) Iori and De Felici 2000 

H. marginatum 3 juv. Stonechat, Eurasian 
Reed Warbler, Lesser 
Kestrel 

Portugal Silva et al. 2001 

H. marginatum few migrating birds Switzerland Papadopoulos et al. 2001 

H. rufipes 7 N migrating birds Norway (south), 
2003-05 

Hasle et al. 2009 

H. marginatum 14 juv. Wheatear, Redstart,  
Whitethroat, Sedge 
Warbler 

England, 2010-11  Jameson et al. 2012 

H. marginatum,  
H. rufipes 

tens of 
N, L 

migrating birds Italy (central), 2010-
11 

Mancini et al. 2013 and 
Toma et al. 2014 

H. marginatum 
complex 

8 N Great Reed Warbler Czechland (Moravia, 
Bohemia), 2010-12 

Čapek et al. 2014 

H. marginatum 
complex 

1 L 4 N Common Nightingale Czechland (Moravia, 
Bohemia), 2010-12 

Čapek et al. 2014 

H. marginatum 
complex 

2 juv. Eurasian Reed 
Warbler, Marsh War. 

Czechland, 2010-12 Čapek et al. 2014 

H. rufipes 3 juv. migrating birds Hungary 2012-14 Hornok et al. 2016 

Hyalomma sp. 12 juv. migrating birds Spain (south), 2012 England et al. 2016 

H. marginatum 
complex 

177 
juv. 

migratory birds Italy (central, 
southern -13 sites) 
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