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Abstract – The aim of this study is to analyse the migration flow of the Western Honey Buzzard Pernis apivorus observed on the western 
slopes of the Apuane Alps (Capriglia, Pietrasanta, Lucca, Tuscany). In spring, over a 12-day sample period from 9 to 20 May 2012-2014, 
a total of 738 individuals were recorded (148, 340, 250 respectively). Most Western Honey Buzzards observed (N = 466; 63%) had a re-
versed direction of spring migration, incoming from NW and heading SE. In autumn, over a 30-day period from 1 to 30 September 2012-
2014, a total of 598 individuals were recorded (155, 111, 332 respectively). A proportion of the Western Honey Buzzards observed (N 
= 173; 29%) had a reversed direction of autumn migration, incoming from SE and heading NW. Autumn data suggest that mainly adults 
migrated towards NW, while mainly juveniles followed the innate autumn southbound direction. The particular behaviour of some West-
ern Honey Buzzards heading NW and others heading SE creates a “cross migration” among the same species at the Apuane Alps watch-
site, with individuals which possibly belong to different populations that cross their flyways, incoming from different directions and out-
going to different destinations at the same time. The regularly observed behaviour of the Western Honey Buzzards heading SE in spring 
and NW in autumn shows a spring and autumn reverse migration, adopted probably by a portion of the Central Italian population, which 
most likely performs a deviation from the main western European migration flyway.
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INTRODUCTION

Geography and coastlines are key elements in shaping the 
migration pathways of migrating raptors (Kerlinger 1989). 
Strategies adopted by soaring raptors following coastlines 
to avoid crossing large water surfaces (Kerlinger 1985, 
1989, Agostini et al. 2005) includes detours (Alerstam 
2001, Yamaguchi et al. 2008), arched migration (Berthold 
2001, Premuda & Baghino 2012) and circuitous migra-
tion (Agostini et al. 2002a, 2002b, Premuda 2002, 2004, 
Baghino et al. 2007, Premuda et al. 2007). In particu-
lar cases, crossed flyways can also result (Denac 2010, 
Panuccio et al. 2011, 2013, Premuda & Baghino 2012, 
Schindler et al. 2014). Reverse migration of migratory 
birds occurs in both spring and in autumn, as responses to 
adverse weather, as orientation errors, wind drift or over-
shooting (Newton 2008), as well as a cause of vagrancy 
(Thorup 2004). Reverse movements occur also at coasts, 
near large bodies of water (Berthold 2001).
 The Western Honey Buzzard Pernis apivorus is a com-
plete migrant raptor (Zalles & Bildstein 2000), wintering 

in Africa, south of the Sahara desert (Cramp & Simmons 
1980), and breeding in Italy with 600-1000 estimated 
pairs, located mainly in the Alps and Northern Apennines 
(Brichetti & Fracasso 2003). 
 The main passage of the species during the spring mi-
gration in Italy is recorded at the Strait of Messina in Sicily 
(1989-1998: max 19,744, mean 19,273, Zalles & Bildstein 
2000), with the maximum of 38,469 Western Honey Buz-
zards counted during April-May 2009 (Ricciardi et al. 
2009).
 Arenzano, Mount Conero and Mount San Bartolo are 
monitored bottlenecks in spring for the species in Cen-
tral-Northern Italy in coastal areas (Fig. 1), where a total 
of 1,908, 2,366 and 1,223 Western Honey Buzzards were 
observed in spring 2013 respectively (Amatiello & So net 
2013, Baghino 2013, Fusari & Morganti 2013). At Aren-
zano (Genova, Liguria), only 320 Western Honey Buz-
zards heading SW were recorded during the period 25 
August – 5 September 2014, illustrating that the Ligurian 
coastline is a major flyway for the species in spring but not 
in autumn (Gisotti 2015, Baghino pers. obs.). 
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Indeed, the main passage of the species during the au-
tumn migration in Italy is recorded at inland sites: Prealpi 
Trevigiane (TV) (N = 12,515 in 2013) (Mezzavilla et al. 
2013), Parco del Mincio (MN-BS-VR) (N = 17,669 in 
2013) (Gargioni 2013), and Parco Nazionale d’Aspromonte 
(N = 26,155 in 2013) (Morabito et al. 2013).
 The Versilia-Apuane Alps (Tuscany) bottle-neck is 
an important raptor migration watch-site (Premuda et al. 
2014), both in spring and autumn (Premuda 2007, Premuda 
et al. 2010). Circuitous and arched migration have been 
documented at this site for the Short-toed Eagle (Agostini 
et al. 2002a, 2002b, Premuda 2002, 2004), the Booted 
Eagle Aquila pennata (Baghino et al. 2007, Premuda et al. 
2007) and the Black Kite Milvus migrans (Premuda & Ba-
ghi no 2012). 
 The risk of double counts is very low due to the to-
pography of the site: a bottleneck between a coastline 
(Versilia) and a mountain chain (Apuane Alps) where 
birds fly parallel to the coast without attempting the sea 
crossing (Premuda 2007, Premuda et al. 2010) and where 
raptors can be followed flying for some minutes over a 
number of kilometers, incoming and outgoing, allowing 
the observer to verify the migration direction.
 The aim of this study is to analyse the spring and au-
tumn migration flow of the Western Honey Buzzard at the 
Apuane Alps watch-site.

MATERIALS AND METHODS

Observations were concentrated over the main spring peak 
passage period of the species in May, and over the autumn 

passage period of both adults and juveniles of the species, 
which occurs annually mainly in September (Cramp & 
Simmons 1980).  
 Visual counts took place on the western slopes of 
the Apuane Alps (Tuscany). The main observation point 
used was Capriglia (Pietrasanta, Lucca), located about 
5 km inland of the Tyrrhenian seacoast (43°58’2.6”N, 
10°14’22.8”E, 378 m a.s.l.). In spring, observations were 
carried out over a 12-day sample period from 9 to 20 May 
2012-2014, while in autumn observations were performed 
daily over a 30-day period from 1 to 30 September 2012-
2014, from about 09:00 to 17:00 (GMT +1). For each obser-
vation, time (hh:mm), species, number of individuals, age 
(whenever possible), and flight direction of birds (incom-
ing and outgoing) were recorded. To avoid double-counts 
and to determine the right migration direction, incoming 
raptors were detected at long distance and followed during 
the passage at the bottleneck area until they disappeared 
from view (after about 5 km). The observations were aided 
with binoculars and telescopes. Diagnostic characters used 
to identify the species and the age of birds are those pro-
vided by Forsman (1999).

RESULTS

Spring
In spring, observations were carried out for 36 days total-
ling 300 h and 25 min of observations (mean daily obser-
vation effort ± SD = 8.34 ± 1.49 hours).
 A total of 738 Western Honey Buzzards were observed 
in the 12-day sample period over three years (148, 340, 

Figure 1. Spring area of study and main bottleneck sites for the Western Honey Buzzard spring migration in coastal areas in Central-
Northern Italy (AR = Arenzano, AA = Apuane Alps, SB = San Bartolo, CO = Conero).
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250 respectively), with a seasonal maximum count of 340 
individuals in 2013 (Tab. 1). 
 The migration peak of the species during the study pe-
riod occurred on 11 May (Fig. 2).
 Daily counts comprised between a minimum of two in-
dividuals and a maximum of 94 individuals recorded on 11 
May 2013 (mean ± SD = 20.50 ± 22.14).
 Most Western Honey Buzzards observed (N = 466; 
63%) had a reversed direction of spring migration, incom-
ing from NW and heading SE (Tab. 1, Figs 1, 2), flying 
parallel to the seacoast. The maximum daily count of in-
dividuals heading SE occurred on 12 May 2014 with 83 
birds, while the maximum daily count of individuals head-
ing NW occurred on 17 May 2012 with 29 birds.
 The yearly counts of individuals heading SE at the 
Apuane watch-site (Tab. 1) represent the 4.7%, 10.8% and 
10.0% (mean = 8.5%) of the observations at Arenzano, 
where 1,463; 1,908 and 1,914 individuals were counted in 
2012, 2013 and 2014 respectively (Baghino 2012, 2013, 
2014).

Autumn
In autumn, observations were carried out for 90 days total-
ing 768 h of observations (daily mean ± SD = 8.53 ± 1.79).
 A total of 598 Western Honey Buzzards were record-
ed in the 30-day period over three years (155, 111, 332 re-
spectively), with a seasonal maximum count of 332 indi-
viduals in 2014 (Tab. 2). 
 A number of the Western Honey Buzzards observed (N 
= 173; 29%) had a reversed direction of autumn migration, 
incoming from SE and heading NW (Tab. 2, Figs 3, 4), fly-
ing parallel to the seacoast. Considering only the individu-
als observed over the ten-day period 1-10 September (N = 
206), 120 (58%) were heading NW, while 86 (42%) were 
heading SE (Fig. 4).
 Daily counts comprised between a minimum of ze-

ro and a maximum of 43 individuals recorded on 11 
September 2014 (mean ± SD = 6.64 ± 8.42). 
 The maximum daily count of individuals heading NW 
occurred on 6 September 2014 with 18 birds, while the 
maximum daily count of individuals heading SE occurred 
on 22 September 2014 with 36 birds.
 The overall migration peak of the species during the 
study period occurred on 11 September (Fig. 4), while it 
was recorded on 6 September for birds heading NW and 
on 22 September for birds heading SE.
 The overall median date of passage of the species oc-
curred on 13 September, while it occurred on 7 September 
for birds heading NW and on 16 September for birds head-
ing SE.
 Among the Western Honey Buzzards whose ages were 

Table 1. Spring records of Western Honey Buzzards over the 
sample period 9-20 May 2012-14 at the Apuane Alps with per-
centage of individuals incoming from NW and heading SE.

Table 2. Autumn records of Western Honey Buzzards on Sep-
tember 2012-14 at the Apuane Alps with percentage of individu-
als incoming from SE and heading NW.

Figure 2. Daily records during May 2012-14 of migrating Western Honey Buzzards at the Apuane Alps, heading NW and heading SE.
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estimated (N = 205, 34%), 50 (24%) were adults and 155 
(76%) were juveniles. Among the individuals heading NW 
(N = 31, 15%), 20 (65%) were adults and 11 (35%) were 
juveniles, while among the birds heading SE (N = 174, 
85%), 30 (17%) were adults and 144 (83%) were juveniles.
In addition to the records of the autumn study period, dur-
ing five days of sporadic sample observations at Capriglia, 
from 26 August to 5 September 2005-8, twenty-eight 
Western Honey Buzzards were flying heading NW and on-
ly one towards SE (Premuda et al. 2010, S. Donello pers. 
comm.).

DISCUSSION

The particular behaviour of some Western Honey Buzzards 
heading SE and others heading NW both in spring and in 
autumn creates a “cross migration” (Dixon 1895, Schüz et 
al. 1971, Roney Drennan 1981, Clarke 2014) among the 
same species at the Capriglia watch-site. It is likely that 
individuals which are part of different populations cross 
their flyways, incoming from different directions and out-
going to different destinations at the same time (Figs 1, 3).
The coasting behaviour of the individuals heading NW and 
heading SE, might have been adopted to avoid the direct 
crossing of the Apuane Alps and the sea crossing, hence 
reducing energy expenditure in both cases (Figs 1, 3).
 In spring, the regularly observed reversed migration 
direction of the Western Honey Buzzards at the Apuane 
Alps watch-site is probably performed by a portion of 
the Central Italian population (possibly mainly Tuscany), 
incoming from the western migration flyway passing 

through Liguria (Arenzano), which follows the coastline 
to reach their territories in Central Italy as a breeding des-
tination (Fig. 1). 
 In autumn, the different and shifted peak and median 
date of passage, as well as the flight directions of the sam-
ple of birds whose age was estimated, suggest that mainly 
experienced individuals (adults) were flying towards NW, 
while mostly juveniles, which migrate later than the adults 
(Cramp & Simmons 1980), followed the innate south-
bound direction of the autumn migration of the species 
(Fig. 4).
 The observed behaviour of the Western Honey Buz-
zards heading NW at the Apuane Alps watch-site shows 
an autumn reverse migration, adopted possibly by a por-
tion of the Central Italian population (probably mainly 
from Tuscany). This should represent a diversion from 
the expected southbound migration, through which Honey 
Buz zards from Tuscany eventually join the main western 
European migration flyway, passing throughout the arched 
Ligurian coastline, Mediterranean France, Spain and the 
Strait of Gibraltar, to finally reach the western wintering 
areas in Central Africa (Fig. 3).
 Despite the fact that the Western Honey Buzzards 
is very capable of flying for long distances over water 
(A gostini et al. 2005), the hypothesis that the reversed 
movements observed are part of a precise learnt circuitous 
migration strategy cannot be dismissed. This is performed 
backwards in autumn following the same spring pathway, 
to avoid the sea crossing, thus saving energy and reducing 
the risks associated with flying over water. 
 In any case, a high learning and navigation ability of 
the species is evident.

Figure 3. Autumn area of study in western Central-Northern Italy and watch-sites of the Western Honey Buzzard autumn migration (AR 
= Arenzano, AA = Apuane Alps).
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 Future research with satellite tracking could be useful 
to delineate the breeding and wintering areas of the indi-
viduals which perform the reverse migration and to sup-
port or not the above mentioned hypothesis.

Acknowledgements – Many thanks to A. Benvenuti, F. and M. 
Sa va, E. Viviani, the “Sunbird” group, the COT (Centro Or ni-
tologico Toscano), the Apuane Alps Regional Park and the per-
sonnel (the late President G. Nardini, the Commander G. Spe-
ro ni and the Guards N. Raffaelli, G. Bertola, the Voluntary 
Environmental Guards (GAV) A. Franchi, C. Pelizziari), all the 
participants to the Apuane Alps field camps and in particular L. 
Del Chiaro, M. Corsinelli, S. Donello, M. Borioni, M. Baldoni, 
D. Bedini, A. Peghini, M. Casani, D. Bonazzi, F. Roscelli, G. 
Grilli, E. Bosi, D. Giorgi, E. Occhiato, M. Marcone, A. Franchi, 
A. Sacchetti, A. Chiti Batelli, E. Bosi, L. Puglisi, L. Colligiani, M. 
To gnini, E. Arcamone, E. Meschini, F. Franceschi, M. Cantarelli, 
M. Caciolli, A. Delle Sedie, R. Gherardi, F. Bonucci, G. Gerra. A. 
Be losi and L. Baghino for the collaboration. S. Shutler for the re-
view of the English language.

REFERENCES

Agostini N., Malara G., Neri F., Mollicone D. & Melotto S., 1994. 
Flight strategies of Honey Buzzards during spring migration 
across the central Mediterranean. Avocetta 18: 73-76.

Agostini N., Baghino L., Coleiro C., Corbi F. & Premuda G., 
2002a. Circuitous autumn migration in the Short-toed Eagle 
(Circaetus gallicus). Journal of Raptor Research 36 (2): 111-
114.

Agostini N., Baghino L., Panuccio M. & Premuda G., 2002b. A 
conservative strategy in migrating Short-toed Eagles Cir cae
tus gallicus. Ardeola 49 (2): 287-291.

Agostini N., Panuccio M. & Massa B., 2005a. Flight behaviour of 
Honey Buzzards (Pernis apivorus) during spring migration 
over the sea. Buteo 14: 3-10.

Agostini N., Premuda G., Mellone U., Panuccio M., Logozzo D., 
Bassi E. & Cocchi L., 2005b. Influence of wind and geogra-
phy on orientation behavior of adult honey buzzards Pernis 

apivorus during migration over water. Acta Ornithol. 40: 71-
74.

Alerstam T., 2001. Detours in bird migration. J. Theoret. Biol. 
209: 319-331.

Amatiello V. & Sonet L., 2013. XVI campo sulla migrazione 
pre-riproduttiva dei rapaci nel Parco Naturale Regionale del 
Monte San Bartolo (PU) Primavera 2013. In: Infomigrans 31, 
Parco Naturale Alpi Marittime, Valdieri.

Baghino L., 2012. La migrazione primaverile nel Parco del 
Beigua: il sito di Arenzano (GE). In: Infomigrans 29, Parco 
Naturale Alpi Marittime, Valdieri.

Baghino L., 2013. La migrazione primaverile nel Parco del 
Beigua: il sito di Arenzano (GE). In: Infomigrans 31, Parco 
Naturale Alpi Marittime, Valdieri.

Baghino L., 2014. La migrazione primaverile nel Parco del 
Beigua: il sito di Arenzano (GE). In: Infomigrans 33, Parco 
Naturale Alpi Marittime, Valdieri.

Baghino L., Premuda G., Gustin M., Corso A., Mellone U. & Car-
delli C., 2007. Exceptional wintering and spring migration of 
the booted eagle Hieraaetus pennatus in Italy in 2004 and 
2005. Avocetta 31: 47-52.

Berthold P., 2001. Bird Migration: A General Survey. Oxford 
University Press, Oxford.

Brichetti P. & Fracasso G., 2003. Ornitologia italiana. Vol. 1 - Ga-
viidae-Falconidae. A. Perdisa Ed., Bologna.

Clarke W.E., 2014. Studies in Bird Migration, Vol. 2. Cambridge 
University Press, UK.

Cramp S. & Simmons K.E.L., 1980. The Birds of the Western 
Palearctic. Vol. II. Oxford University Press, Oxford.

Denac K., 2010. Census of migrating raptors at Breginjski 
Stol (NW Slovenia). The first confirmed bottleneck site in 
Slovenia. Acrocephalus 31 (145/146): 77-92.

Dixon C., 1895 (reprint 2013). The Migration of British Birds. 
Forgotten Books, London.

Forsman D., 1999. The Raptors of Europe and the Middle East. 
T&AD Poyser, London.

Fusari M. & Morganti N., 2013. La Migrazione dei rapaci sul 
Monte Conero durante la primavera 2013. In: Infomigrans 
31, Parco Naturale Alpi Marittime, Valdieri.

Kerlinger P., 1985. Water-crossing behavior of raptors during mi-
gration. Wilson Bull. 97: 109-113.

Gargioni A., 2013. La migrazione post riproduttiva 2013 dei ra-
paci diurni nel Parco del Mincio (colline moreniche del Lago 

Figure 4. Daily records during September 2012-14 of migrating Western Honey Buzzards at the Apuane Alps, heading SE and heading 
NW.

60

50

40

30

20

10

0
9 15 2112 18 24 27631 10 16 2213 19 25 28742 11 17 2314 20 26 29 3085

N
um

be
r 

of
 in

di
vi

du
al

s

Calendar days (September 2012-14)

> SE

> NW



Premuda et al.

72

di Garda: MN, BS, VR). In: Infomigrans 32, Parco Naturale 
Alpi Marittime, Valdieri.

Gisotti D., 2015. Contributo alla definizione del picco nel flus-
so migratorio post-riproduttivo del falco pecchiaiolo (Pernis 
apivorus) nella ZPS Beigua-Turchino IT 1331578. Tesi di 
laurea in Scienze Naturali, Università di Genova, A.A. 2014-
15.

Kerlinger P., 1985. Water-crossing behavior of raptors during mi-
gration. Wilson Bull. 97: 109-113.

Kerlinger P., 1989. Flight Strategies of Migrating Hawks. The 
University of Chicago Press, Chicago, IL, USA.

Mezzavilla F., Martignago G., Piccolo F., Silveri G. & Salvini 
F., 2013. Venti anni di indagini sulla migrazione autunnale 
dei rapaci che sorvolano le Prealpi Trevigiane (TV). In: Info-
migrans 32, Parco Naturale Alpi Marittime, Valdieri.

Morabito A., Ricciardi D. & Gustin M., 2013. La migrazione post 
riproduttiva nel Parco Nazionale d’Aspromonte (RC), settem-
bre 2013. In: Infomigrans 32, Parco Naturale Alpi Marittime, 
Valdieri.

Newton I., 2008. The Migration Ecology of Birds. Monks Wood 
Research Station, Cambridgeshire, UK.  Academic Press.

Panuccio M., Agostini N. & Barboutis C., 2013. Raptor migration 
in Greece: a review. Avocetta 37: 1-7.

Panuccio M., Agostini N. & Bogliani G., 2011. Mount-Olympus: 
a new raptor migration bottle-neck in northern Greece. Proc. 
XVI ital. orn. Congr.: 31.

Premuda G., 2002. Primi dati sulla migrazione post-riproduttiva 
del Biancone, Circaetus gallicus, nelle Alpi Apuane. Riv. 
ital. Orn. 71 (2): 181-186.

Premuda G., 2004. Prime osservazioni sulla migrazione primave-
rile “a circuito” del Biancone, Circaetus gallicus, nelle Alpi 
Apuane. Riv. ital. Orn. 74 (2): 119-124.

Premuda G., 2007. L’importanza delle Alpi Apuane per lo studio 
della migrazione dei rapaci. Acta Apuana 6: 47-52.

Premuda G. & Baghino L., 2012. Spring arched migration of 
black kite Milvus migrans over the Apuane Alps (Tuscany). 
Avocetta 36: 103-106.

Premuda G., Baghino L., Guillosson T., Jardin M., Tirado Bernat 
M. & Esteller Turlo V., 2007. A remarkable case of circuitous 
autumn migration of the Booted Eagle Hieraaetus pennatus 
through the western and central Mediterranean. Ardeola 54 
(2): 349-357.

Premuda G., Franchini M. & Viviani F.,  2014. “Apuane 3000” 
Una nuova IBA: il bottleneck Versilia-Alpi Apuane. Quad. 
Birdwatching 14: 84-85.

Premuda G., Ricci U. & Viviani F., 2010. Rapaci delle Alpi 
Apuane. Parco Alpi Apuane, Pacini Ed., Pisa.

Ricciardi D., Garavaglia R., Ardizzone D., Chiofalo G., Fiott J-P., 
Vella R., Adami I., Cutini S. & Giordano A., 2009. Stretto 
di Messina (versante siciliano): 26° anno di attività, 1 apri-
le-27 maggio 2009. In: Infomigrans 23, Parco Naturale Alpi 
Marittime, Valdieri.

Roney Drennan S., 1981. Where to Find Birds in New York State: 
The Top 500 Sites. Syracuse University Press, New York.

Schindler S., Poirazidis K., Ruiz C., Scandolara C., Cárcamo B., 
Eastham C. & Catsadorakis G., 2014. At the crossroads from 
Asia to Europe: spring migration of raptors and black storks 
in Dadia National Park (Greece). J. Nat. Hist. http://dx.doi.or
g/10.1080/00222933.2013.836760.

Schüz E., Berthold P., Gwinner E. & Oelke H., 1971. Grundriss 
der Vogelzugskunde. Parey, Berlin.

Thorup K., 2004. Reverse migration as a cause of vagrancy. Bird 
Study 51: 228-238.

Yamaguchi N., Tokita K-I., Uematsu A., Kuno K., Saeki M., 
Hiraoka E., Uchida K., Hotta M., Nakayama F., Takahashi 
M., Nakamura H. & Higuchi H., 2008. The large-scale de-
toured migration route and the shifting pattern of migration 
in Oriental honey-buzzards breeding in Japan. J. Zool. 276: 
54-62.

Zalles J. & Bildstein K. (eds), 2000. Raptor watch: a global di-
rectory of raptor migration sites. Conservation Series No. 
9. BirdLife International, Hawk Mountain Sanctuary, Cam-
bridge-Kempton.

Associate editor: Michelangelo Morganti


