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   MATERIALS AND METHODS  
During the field seasons of 2014 and 2015 we deployed 17 solar-powered GPS-UHF tags (model PICA, Ecotone - 

Poland) on adult lesser kestrels breeding in south-eastern Sicily (Gela Plain). Birds were trapped in nests, sexed, 

weighed and ringed. The transmitter was fixed as a backpack using a Teflon harness. GPS-UHF were programmed with 

an 17-h ON (from 3AM to 8 PM) and collect a position every 15 minutes. Birds location and routes were obtained by 

QGIS 2.16. Locations were retrieved in geographical coordinates and converted to UTM WGS84 coordinates for 

further calculations. We used STATISTICA 10.0 (Statsoft inc.) for statistical analysis. To identify the onset of post-

breeding dispersal movement we used standardized methods (Limiñana et al. 2008) defined as the abrupt change in 

movement patterns  after breeding period . The end is enstabilished as the day before the onset of autumn migration, 

checked in the same way  

               INTRODUCTION   
Lesser Kestrel Falco naumanni is a small-size falcon. This migratory and colonial species has been the subject of numerous studies but detailed information on its migration routes and wintering 

areas is still poor. Monitoring of lesser kestrel populations in the Iberian Peninsula and in the Balkan area provided some information on the migration routes and the wintering area of western and 

eastern European populations of this species. We have decided to investigate the Sicilian population, located in the central part of European distribution of this species to collect information on new 

wintering areas and implement knowledge of lesser kestrel movement across the western Palearctic range. This can contribute to setting more robust management strategies at regional  and European 

scale.We present here movement data concerning the post-breeding dispersal, migration and overwintering of four individuals tracked in Sicily. 

   RESULTS 
Around 30% of our tracked kestrels came back from Africa (5 out 17, but one tag was out of work and recovered, and 

another (PIC6) stopped working during winter). The four birds, either after successful or failed breeding, moved from 

the south-east breeding grounds to the north-western summer areas, in different dates (Tab. 1). The four tagged birds 

confirmed previous observations by ring lectures about the large post-breeding area in Sicily. Almost all Sicilian lesser 

kestrels gather in a large roost (some 1500-2500 birds) located in a cereal steppe to moult and fatten before the autumnal 

migration in October (Fig.1). Later, during migration the four birds behaved differently (Fig. 3 &  4). 

ID SEX ONSET END 

PIC 6 F 23/06/2014 05/10/2014 

PIC 10 M 24/06/2015 21/09/2015 

PIC 13 F 20/07/2015 15/10/2015 

PIC 16 M 06/06/2015 15/10/2015 

Fig. 1 ςPost-breeding dispersal of the four tracked Lesser 
Kestrel breeding in south-eastern Sicily Tab. 1 ς ID and sex of the tracked Lesser Kestrels.  

Dates of onset and end of post-breeding dispersal 

ID ONSET 
DAY 

ARRIVAL 
DURATION  

(day) 
TOTAL 

LENGHT (km) 
DISTANCE 
(km) / DAY 

SPEED 
(km/h) 

STOP
OVER 

STOP OVER 
DURATION 

(hour) 

AUTUMN 

PIC 6 (f) 6/10/14 11/10/14 6 3333,12 555,52(6) 43,00 ± 16,3 0 0 

PIC 10 (m) 22/09/15 13/10/15 21 4469,28 319,21(14) 17,83 ±19,4 1 160 

PIC 13 (f) 16/10/15 25/10/15 10 2957,60 369,70(8) 19,8 ± 22,7 1 41 

PIC 16 (m) 16/10/15 23/10/15 8 2913,43 364,00(8) 21,68 ± 20,7 0 0 

mean 7/10/15 18/20/15 11,25 3418,36 402,10(9) 25,58 0,5 100,5 

SPRING 

PIC 10 (m) 04/03/16 29/03/16 26 3885,35 323,78 (12)  20,68 ± 21,5 2 165 + 183 

PIC 13 (f) 25/02/16 16/03/16 21 3025,45 504,24 (6) 26,78 ± 28 1 375 

PIC 16 (m) 8/03/16 26/03/16 21 4161,31 320,10 (13) 19,96 ± 23,4 1 193 

mean 2/03/16 24/03/16 19,3 3690,70 382,7(10,3) 22,47 1,33 305,67 

Tab. 2 ςDistances and times of autumnal migration. For flight speed only 
travelling segments are considered and values are mean ±sd. Distance/day is the 
migration kms divided by the number of travelling days (given in parentheses),  

excluding stopover days 

MEDITERRANEAN SEA SAHARA DESERT 

ID 
Speed 
(Km/h) 

Duration 
(hour) 

Nocturnal 
flight 

Speed 
(Km/h) 

Duration 
(hour) 

Nocturnal 
flight 

AUTUMN 

PIC 6(F) 42,5 4 no 43 120 yes 

PIC 10(M) 37,78 13 yes 18,01 240 yes 

PIC13(F) 54,41 9,5 no 19,72 175 yes 

PIC16(M) 54,54 8,5 no 19,63 192 yes 

SPRING 

PIC 10(M) 39,31 11,5 no 20,16 216 yes 

PIC13(F) 26,61 6,6 no 24,44 96 yes 

PIC16(M) 56,48 3,5 no 19,2 240 yes 

Tab. 3 ς Distances and times  when crossing the 
 Mediterranean  Sea and the Sahara desert.  

Considering the averages of some values recorded during migration (Tab. 2), it is clear that the spring migration is slower, longer and with many more stopovers then autumn migration. Spring 

stopovers are also considerably longer than in autumn. It is interesting to note that all stopovers are localized in agriculture artificial areas, often circular irrigated fields created by pumping water 

from deep aquifers into the Sahara (Fig.2). Our data confirmed the fast continuous flight of lesser kestrels over the sea and the nocturnal flight over Sahara (Tab.3). The migration of the four 

kestrels allows for hypotheses about the structuring of lesser kestrel populations  in southern Europe. Actually, the wintering locations seem to mirror in latitude exactly the breeding areas. The 

Iberian kestrels winter in western Sahel, the Balkan kestrels in Eastern Sahel, and Sicilians which breed in the middle of the range split half in Western and  half  in Eastern Sahel. 

Fig.3 ς Lesser Kestrels autumn migration routes Fig.4ς Lesser Kestrels spring migration routes 

Fig. 2 ς Satellite image of  stopover areas  in NW 
Niger.  Blue points are GPS position of PIC 10 


