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Several studies have described the ecology of raptors 
urban areas (e.g., Galeotti 1994). Common Kestrels 

(Falco tinnunculus) breed in many European towns, fre- 

quently occurring in urban areas in higher densities than 
in farmland areas (Village 1990, Shrubb 1993). Never- 
theless, few studies have described details of the feeding 
ecology of kestrels in these urban areas (Quere 1990, Ro- 
manowski 1996). Therefore, the aim of our study was to 
describe the composition of the kestrel diet and any sea- 
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Table 1. Common Kestrel (Palco tinnunculus) diet in urban Rome, Italy 

SUMMER WINTER 

PREY NUMBER PREY PREY NUMBER PREY 

(%) B•OM•SS (%) (%) B•o•,4•ss (%) 
MEAN SD MEAN SD MEAN SD MEAN SD 

Stylommatophora 0.6 1.3 0.1 0.3 0.1 0.2 0 0.1 
Scorpiones 0.2 0.6 0 0 0 0 0 0 
Mantodea 0 0 0 0 0.5 1.1 0.1 0.4 

Orthoptera 5.2 4.4 0.4 0.4 22.1 12.8 3.1 3.2 
Dermaptera 0.4 1.0 0 0 1.2 2.6 0 0 
Coleoptera 29.3 11.9 1.4 0.8 30.9 14.7 1.9 0.8 
Hymenoptera 0.1 0.2 0 0 2.7 4.6 0 0 
Unidentified insects 0.3 0.5 0 0 0.1 0.2 0 0 

Sauria 15.1 6.1 7.2 4.7 9.6 7.9 5.8 4.5 
Columbiformes 0.9 1.4 10.8 15.8 0.1 0.2 3.2 5.6 

Apodiformes 4.8 5.4 9.4 10.6 0.3 0.9 1.1 2.9 
Passeriformes 21.7 9.6 41.6 15.4 4.4 2.8 16.4 10.0 
Unidentified birds 2.4 4.1 5.3 10.4 0.1 0.2 0.3 0.8 

Insectivora 0 0 0 0 0.5 0.5 0.2 0.3 

Chiroptera, 7.0 9.7 4.1 6.5 0.6 0.8 0.4 0.6 
Rodentia 12.1 6.6 19.6 12.6 26.8 8.7 67.3 15.5 

Total prey 1123 16504 g 1238 11 574 g 

sonal variation in a Mediterranean urban area like Rome, 

Italy. 

METHODS 

We conducted our study in urban Rome where Com- 
mon Kestrels occur at higher breeding densities (0.1-2.3 
pairs/kin •) than anywhere else in Italy. The kestrels nest 
in scaffolding holes in Roman ruins and monumental 
buildings (Salvati and Manganaro 1997). We assessed the 
diet by analyzing pellets and prey remains collected from 
16 sites during the years 1996 and 1997. A total of 13 and 
7 pellet samples were analyzed for the spring to summer 
(breeding period) and winter, respectively. In the city 
center, pellets were collected every month from April 
1996-March 1997. 

Pellets and prey remains were dissected in water. Prey 
remains were identified using diagnostic keys (Mangan- 
aro et al. 1990) and by comparison with museum speci- 
mens in the Zoology Museum, "La Sapienza" University, 
Rome, Italy. Mean weights for each prey taxon were es- 
ureated using data from Mediterranean areas (Mangan- 
aro et al. 1990). The number of individuals (scored as 
minimum value) was calculated taking into account all 
different kinds of prey items found. Paired anatomical 
parts were counted as belonging to the same individual. 
This method allowed us to estimate the frequency of oc- 
currence of prey numbers (PN) and biomass (PB) for 
each prey category and to relate PN and PB to the habitat 
composition of hunting areas. 

A Spearman Rank Correlation was used to assess rela- 
nons among prey numbers for the most important prey 
categories and between the habitats of hunting areas and 
prey categories found in the diet during the breeding 

period, when kestrels generally feed close to nests (Vfi- 
lage 1990). 

Using the mean size of hunting ranges given in Village 
(1990) and Shrubb (1993), habitat composition within a 
1-km radius of nests (3.14 km 9) was characterized as 
farmland, wooded, modern urban, and ancient urban. A 
sequential Bonferroni test (1989) was used to adjust the 
significance level to the number of comparisons using 
the same data set. A minimum probability level of P < 
0.05 was accepted (all tests were two-tailed). Statistical 
analyses were performed using STATISTICA software 
(version 4.5, 1993). Results are presented as mean + SD. 

RESULTS 

We identified 1123 prey items at breeding diets (86.4 
--- 85.9 prey per nest) and 1238 prey items in the winter 
diets (176.9 -+ 120.3 prey per roosting site), for a total 
biomass of 28 078 g. The number of prey items per pellet 
varied from 1.6-3.7 in summer (2 = 2.8 -+ 0.5), and from 
2.7-4.9 in winter (2 = 3.2 + 0.7) (t = -1.45, df = 18, P 
= 0.165). 

Kestrels preyed on species ranging in size from ants 
(Messor sp., 0.01 g) to adult Feral Pigeons ( Columba liwa, 
300 g). Throughout the year, the main prey groups were 
insects, reptiles, birds, and mammals. Beetles (especially 
families widely distributed in Mediterranean areas like 
scarabs and tenebrionids) and birds were most common- 
ly consumed in summer and grasshoppers and small 
mammals were most common in winter (Table 1). Birds 
and mammals were the main prey groups by biomass 
Other prey included molluscs, scorpions, and ants. The 
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Diet of the Common Kestrel (Falco tinnunculus) in an urban area of Rome, Italy during the breeding 

number of Feral Pigeons taken was positively correlated 
with the the number of Swifts (Apus apus) taken (r• = 
0.63, P < 0.005, N = 20). The number of passerines tak- 
en was negatively correlated with the number of rodents 
(r s = -0.70, P < 0.001, N = 20) while the number of 
shrews (Suncus etruscus and Crocidura sp.) taken was pos- 
mvely correlated to numbers of rodents taken (rs = 0.60, 
P < 0.01, N = 20). The number of Swifts taken was pos- 
mvely correlated with ancient urban areas (rs = 0.76, P 
< 0.005, N = 13) and negatively with farmland areas (rs 
= -0.77, P < 0.005, N = 13). By contrast, the number 
of rodents taken was positively correlated with farmland 
areas (rs -- 0.93, P < 0.001, N = 13) and negatively with 
ancient urban areas (rs = -0.77, P < 0.005, N = 13). 
Monthly analysis of diets from pellets of a city-center nest 
showed a wide variation for some prey groups: insects 
were regularly taken throughout the year, but their bio- 
mass was always very low. Birds and reptiles were mainly 
taken in summer and small mammals in winter. The pro- 
portion in biomass of different prey groups varied signif- 
icantly (X 2 = 180.3, df = 6, P < 0.00001) during the 
breeding season with rodents and lizards taken mostly 
during incubation, while birds predominated in the diet 
during the nestling and postfledging periods (Fig. 1). 

DISCUSSION 

The diet of the Common Kestrel in its typical habitat 
that consists of farmland areas with small woodland 

patches is generally composed of small mammals such as 
voles (Microtus spp.; Village 1990, Shrubb 1993). The in- 
crease in predation on reptiles and insects observed in 
Rome was probably due to the large availability of these 

prey in Mediterranean areas (Village 1990). An increase 
in birds in the diet of Tawny Owls (Strix aluco) has also 
been observed in European towns (Galeotti et al. 1991), 
probably because of the greater availability of birds and 
the decreased abundance of rodents in these areas (Gal- 
eotti 1994). 

In some European cities, kestrels take prey far from 
their nest sites (Quere 1990, Romanowski 1996). In 
Rome, however, kestrels hunt near their nests during the 
nesting period most likely because a wide variety of prey 
is available both in the city center (birds, bats, and rep- 
tiles) and in the suburban open areas (small mammals, 
reptiles, and insects). 

Predation on birds and small mammals, the two most 

important prey groups, varied in relation to the distance 
between open areas and the city center, and prey groups 
with similar ecological habits were correlated to each oth- 
er and to the habitat types in hunting territories. Thus, 
both Swifts and Feral Pigeons were caught in archeolog- 
ical and ancient urban areas, where they were a readily 
available and conspicuous food source for city-center kes- 
trels. By contrast, rodents and shrews were less common 
in these areas. 

RESUMEN.--Estudiamos la dieta del cernicalo euroasiftti- 

co (Palco tinnunculus) por dos aftos en la Roma urbana, 
Italia. Identificamos un total de 2361 items de presas en 
egagr6pilas y restos de presas recolectados en 13 sitios de 
anidaci6n y 7 perchas de invierno. Los cernicalos cap- 
turaron una gran variedad de presas, desde pequefios 
insectos incluyendo hormigas hasta aves grandes como 
palomas. Las aves y los murcidagos predominaron dur- 
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ante la estacion reproductiva mientras que los pequefios 
mamiferos y las lagartijas fueron mas comfines en invier- 
no. Los insectos estuvieron presentes en la dieta a lo lar- 
go del afio, pero su biomasa fue muy baja. Las aves fue- 
ron capturadas predominantemente en fireas urbanas y 
los roedores en fireas agdcolas. 

[Traducci6n de C•sar Mfirquez] 
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