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A b s t r a c t . Sex skewed kleptoparasitic exploitation of kestrel Falco tinnunculus was 
studied on foraging areas in south-east Poland. All kestrel prey subject to kleptoparasitism 
attempts were small mammals caught by kestrels hunting by hovering.. Kleptoparasites 
attacked male kestrels more frequently than females. Males did not defend their prey as 
vigorously as females but males were more efficient at capturing further prey following loss 
of prey. Males also seemed to select habitats that facilitated more effective foraging which 
reduced costs of lost prey. Kleptoparasitism on kestrels was more successful by groups than 
by individual attackers.
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Introduction

Optimal foraging theory predicts that a forager should resort to kleptoparasitism when the net 
energy derived from this strategy exceeds the net energy gained from searching for food itself 
(S t e p h e n s  &  K r e b s  1986, A l l o c k  1998). Kleptoparasitism is also considered as 
a strategy of dominance or competence, where dominant individuals benefit from the feeding
success of subdominants by stealing food or by displacing other individuals from better qual-
ity feeding sites (B a u t i s t a  et al.1995, 1998).

Food piracy has been reported for a variety bird species (B r o c k m a n n  &  B a r -
n a r d  1979, N e w t o n  1979, G i b b s  &  G i b b s  1987). Kleptoparasitism usually has 
been observed near nesting areas (B r o c k m a n n  &  B a r n a r d  1979, O s o r n o  et al. 
1992, N e g r o  et al. 1992, V i c k e r y  &  B r o o k e  1994, K i t o w s k i  2001a). How-
ever, it has also been observed at foraging areas (B r o c k m a n n  &  B a r n a r d  1979, 
B u c k l e y  1987, T e m e l e s  &  W e l l i c o m e  1992, K i t o w s k i  2003). Some para-
sitic birds may attack a particular host, while ignoring other birds. Such selective food piracy 
appears to be related to the age of the pirates and to the size of the host, sexual dimorphism 
in coloration and their relative abundance (B u r g e r  &  G o c h f e l d  1981, S p e a r  & 
A i n l e y  1993, C u m m i s  1995, C h a v e z - R a m i r e z  1995). 

Numerous field observations indicate that the common kestrel Falco tinnunculus is fre-
quently targeted by other birds performing kleptoparasitic attacks, though the species itself is 
also known to steal prey from other raptors (S c h i p p e r  1977, B r o c k m a n n  &  B a r -
n a r d  1979, S h r u b b  1982, V i l l a g e  1990).This paper presents the results of observa-
tions of sex-skewed kleptoparasitic exploitation of kestrels by various raptors and corvids 
foraging in south-east Poland.
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Study Area and Methods

The research was carried out in meadows within a highly diverse agricultural landscape lo-
cated near Chelm (triangle of villages: Kamen, Andrzejow, Kroczyn) in south-eastern Poland. 
My observation sessions spanned 15 May–25 July, 1997–1999. To avoid morning and evening 
mists, which were typical of the area, observations were conducted between 0700 and 1500 
hrs. Three observers conducted 36 observation sessions, totalling 432 h. Observations in-
cluded recording the behaviour of all birds within a radius of 1 km around the observers (3.14 
km2). We recorded the following habitat types in the areas around observers: (1) regularly cut 
(intensive) meadows, (2) extensive meadows (meadows with high vegetation), (3) burnt mead-
ows, (4) wasteland with high vegetation, (5) fields, (6) orchards, (7) settlements, (8) shrub cop-
pices, and (9) other habitat types. Habitat types within the study area were mapped onto high-
resolution aerial photos and their area was calculated with a digital planimeter. An electronic 
stop watch was used to estimate the duration of a particular behaviour. A 60 X telescope and 
10 X 60 binoculars were used as observational tools. The duration of behavioral events was 
timed with an electronic stop-watch. Remnants of kestrel prey from 6 very often used pluck-
ing places were also collected. 

From 1–4 common kestrel pairs nested annually near meadow borders and on cement plant 
infrastructure facilities. Further, 3–4 kestrel pairs nested each year in single poplars (Populus 
spp.) growing in the coppices that surrounded meadows. A relatively short distance separated 
meadows from calcareous peat-bog reserves, where 20–50 breeding pairs of Montagu’s har-
rier Circus pygargus and 40–70 pairs of Marsh harrier Circus aeruginosus (B u c z e k  & 
K e l l e r  1994, K i t o w s k i  2002, K i t o w s k i  I., unpublished data) tended to nest each 
year. Meadows provided one of the basic foraging areas for harriers from the “Brzezno” and 
“Rozkosz” reserves. In the coppices and in-field tree stands located nearby and on the mead-
ows, 3–4 pairs of common buzzards (Buteo buteo) are known to nest. In coppices, orchards, 
and meadows, 3–4 pairs of buzzards are known to nest. Magpies (Pica pica) in the area were 
observed regularly. Two breeding pairs of magpies nested in small shrub stands were, while 
another nest was found nearby. Also three active nests of hooded crow (Corvus corone cornix) 
were known from the study area. 

Prey biomass was calculated using data found in B u s s e  (1990) for birds and P u c e k 
(1984) for mammals. Chi-square tests with Yates correction were used to compare differ-
ences in frequencies, while Mann-Whitney U tests were used to compare medians (non-
parametric data). Results are given as means ± standard errors (F o w l e r  &  C o h e n 
1992).

Results

H u n t i n g  s u c c e s s  o f  h o s t s 

I observed 342 attacks on prey by common kestrels during the study, of which 246 attacks 
were performed by males, and 96 by females. Males were successful in 88 (35.7%) attacks, 
whereas 26 (27%) female attacks were successful (Tables 1 and 2). Overall hunting success 
for observed kestrels was 33.3%, which was not different between sexes (χ2 =1.97, df=1, N.S). 
Males also seemed to concentrate their foraging in intensive meadows, whereas females tend-
ed to use different meadow types more uniformly (Table 3). Small mammals (mainly voles 
Microtus sp.) were the primary prey captured by kestrels (Tables 4 and 5). 
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H a r a s s m e n t  o f  h o s t s 

During 114 prey captures by kestrels over the three year period, 39 (34.2%) were associ-
ated with kleptoparasitic attacks by other birds (Table 6), all prey involved being small 
mammals. Kleptoparasites attacked male kestrels more frequently than females, involving 
41% of all prey caught by males, compared with only three (11.5%) of 26 prey captured 
by females, the difference being significant (χ2 = 6.44, df =1, P < 0.011). Overall, klepto-
parasites pirated 21 prey from male kestrels, whereas with females, prey was successfully 
pirated only once. The overall number (n =22 ) of prey lost by both sexes constituted 19.3% 
(n =114) of all the prey caught in the foraging area, and 61.1% (n =36) of the targeted prey. 
Lost prey had a biomass of 440 g, which was 21.3% of the total biomass of prey captured 
on meadow habitats (Table 4). Kleptoparasites attacked the hosts on average for 37.1± 5.3 s 
(range: 3–122 s).

K l e p t o p a r a s i t e s  a n d  t h e i r  p r e y  s t e a l i n g  t a c t i c s 
 
Corvids-Corvidae

Eleven attempts to steal prey from kestrels were made by hooded crows (Corvus corone cor-
nix) (Table 6). Four such attacks were performed by single birds, the rest involved a group of 
2–3 hooded crows. However, only one attempt by a single individual hooded crow was suc-
cessful, while six of seven attempts by groups were successful. Attempts by individuals lasted 
an average 27.5 ± 8.6 s (range 17–53 s). In contrast, attempts by groups lasted on average 99.6 
± 10.1 s (range 46–122 s). The duration of parasitic attacks of kestrels by groups of hooded 
crows was longer than parasitic attacks by individual crows (Mann – Whitney U test: U = 1, 
n1 = 7, n2 = 4, P< 0.05). 

Magpies attempted six parasitic attacks on kestrels (Table 6), with all observed cases hap-
pening near bushes which kestrels used for shelter after being attacked. Two individual and 

Table 1. Hunting techniques of male common kestrels. 

Hunt All events Successful event χ2

techniques N %N N1 %N1 df = 1
Cruising 34 13.8 6 6.8 2.39, n.s
Hovering 182 74.0 78 88.6 7.24*
Perching 30 12.2 4 4.6 3.35, n.s
Total 246 100 88 100 −

p < 0.007*

Table 2. Hunting techniques of female common kestrels.

Hunting All events Successful event χ2

techniques N %N N1 %N1 df = 1
Cruising 14 14.6 3 11.6 0.1, n.s.
Hovering 55 57.3 16 61.5 0.03, n.s
Perching 27 28.1 7 26.9 0.02, n.s
Total 96 100 26 100 −
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one kleptoparsitic group act resulted kestrels dropping prey. Attempts by individual magpies 
(n = 4) lasted an average of 18.7 ± 1.9 s ( range: 14–23 s). The duration of the two social at-
tempts, with the participation of three and four individuals, respectively, lasted 33s and 41s 
(37.0 ± 4.0 s). After magpie groups were successful, individuals fought over prey. Kleptopara-
sitic attacks by magpies were not significantly longer than kleptoparasitic attacks by hooded
crows (24.8 ± 4.2 s v.s 73.4 ± 13.0 s: Mann-Whitney U test: U =12, n1 = 6, n2 = 11, N.S). How-
ever, the absence of differences may be related to the small sample size. In general, kestrels 
were robbed by magpies less frequently then by other corvids. Magpies seemed to follow male 
kestrels to their plucking sites, and then consume prey remains after the kestrel left (n = 4).

For 41 s a group of three jackdaws Corvus monedula chased a kestrel until it dropped the 
prey onto a meadow (Table 6). One of these jackdaws consumed the stolen prey on the ground. 
Also, one kleptoparasitic attack by four rooks Corvus frugilegus who chased a kestrel for 57 
seconds was recorded. Once the kestrel dropped the prey, it was first carried 40m by one rook,
and then taken by a second rook which ate the prey. 

A different parasitic tactic was demonstrated by a raven Corvus corax. The bird circled 
over a kestrel eating small mammal prey on a small block of compressed hay for about 40 sec-
onds. Then the raven landed on the kestrels’ plucking place, which caused the falcon to flush
and lose its prey. The prey was instantly consumed by the intruder. The observed interaction 
lasted only 3 seconds. This observation was unusual since ravens tended to compete for large 
carrion with marsh harriers (n=1), buzzards (n=2), or foxes Vulpes vulpes (n=1), as well as 
flocks of rooks (n=2).

Raptors 

Kestrels with prey were also mobbed by Montagu’s harriers (Table 6), which quickly ap-
proached the kestrel made one attempt to take the prey (small mammal) from the grip of the 
kestrel. Kleptoparasitic attacks by Montagu’s harriers lasted 14–21 s, with an average of 17.6 ± 
0.9 s (n = 7) for males and 27.7 ± 2.8 s (range 22–31 s, n=3) for females. While defending their 

Table 3. Frequency of hunting attempts by common kestrels on prey in relation to habitat type use for males and 
females.

Habitat type Availability Males Females
% N %N χ2, df =1 N1 %N1 χ2, df =1

Intensive meadows 47% 199 81.0 112.4*** 34 34.5 5.06*
Extensive meadows 23% 6 2.4 59.4*** 23 24.0 0.05, n.s
Outburnt meadows 7% 31 12.6 12.4*** 29 30.2 74.6***
Wasteland 8% 1 0.4 − 4 4.2 2.18, n.s
Fields 6% 4 1.6 8.59** 4 4.2 0.71,n.s
Orchards 4% 2 0.8 − 1 1.0 −
Human settlement 2% 1 0.4 − − − −
Shrub coppices 2% 1 0.4 − − −  −
Others 1% 1 0.4 − 1 1.0 −
Total 100% 246 100 − 96 100  −

p < 0.05*, p < 0.01**, p < 0.001***
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prey against one male and one female Montagu’s harrier, kestrel females managed to protect 
their prey by transferring it from one foot to the other.

An interesting tactic of robbing kestrels was exhibited by two year old male Montagu’s 
harriers. Four attacks, lasting on average of 20.5 ± 4.0 s (range: 12–33 s), which included 
chasing kestrels, was preceded each time by begging by the harriers that lasted on aver-
age 21.7±5.1 s (range 9–36 s). Three of these attacks were successful (Table 6). Also male 
kestrels were observed unsuccessfully (n =3) attempting to rob prey from female kestrels. 
These bouts lasted 21.3 ± 4.4 s (range: 14–29 s)., and were characterized by cartwheel-like 
flights. Corvids mobbed kestrels (52.4 ± 9.2 s, range 3–122 s) longer than raptors (20.5 ± 
1.3 s, range 12–31 s, Mann-Whitney U-test: Z = -2.81, n1 = 19, n2 = 20, P < 0.005). No cas-
es of kleptoparasitic attacks were undertaken by mixed species groups. However, I did ob-
serve mobbing of kestrels (individual without prey) by flocks of mixed species of passerines 
(n = 11) and corvids (n=2).

K e s t r e l  b e h a v i o u r  r e s p o n s e s  f o l l o w i n g  k l e p t o p a r a s i t i s m

Kestrels that lost their prey (n=22) exhibited one of the following behavioural patterns: 1) one 
female and four males left the area of study and were no longer observed 2) The remaining 
males – victims of kleptoparasitic attacks (n = 17) caught prey within an average: 339 ± 43.5 s 
(range: 178–843 s) after the losing prey. It was significantly lower in comparison to females
(n=14) that restarted hunting after aggressive interactions, ground resting, prey consumption, 
etc. (average 1396.1 ± 69.6 s, range: 763–1539 s, Mann-Whitney U-test: Z = -4.882, n1=17, 
n2 =14, P < 0.001). For all the other successful hunting sessions of kestrels, the initial moment 
of the hunting session was not known.

Table 4. Frequency and biomass of prey captured by kestrels.

Prey Average biomass of 
prey type[g] N Biomass

[g]
Biomass 

[%]

Small mammals 20 97 1940 94.0
Passerines 20. 6 120 5.8 
Tettigonioidea 0.5 4 2 0.1 
Small invertebrates 0.2 7 1.4 0.1
Total – 114 2063.4 100 

Table 5. Estimated prey biomass of kestrel prey at nine plucking sites. 

Prey Average biomass of 
prey type [g] N Biomass

[g]
Biomass

[%]

Microtus arvalis 20 33 660 89.1
Passerines 20 3 60 8.1
Small frogs 10 2 20 2.73
Tettigonia viridissima 0.5 1 0.5 0.07
Total – 41 7 40.5 g 100
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Discussion

All common kestrel prey that were the objects of kleptoparasitism attempts were small mam-
mals which were caught by kestrels using a hovering hunting technique. There are several 
possible reasons for kleptoparasitism following a hover hunting technique. Firstly, hovering is 
the primary hunting technique for catching small mammals in small habitat patches (M e n -
d e l s o n  &  J a k s i c  1989, V i l l a g e  1990), whereas all the other hunting techniques 
exhibited by kestrels in southeast Poland are used to catch birds (R i j n s d o r p  et al. 1981, 
P e t t i f o r  1990, V i l l a g e  1990). Second, hovering allows a kleptoparasite to locate 
hunting kestrels very easily. The open nature of foraging area, meadows in this case, favours 
easy detection of hosts (B r o c k m a n n  &  B a r n a r d  1979, K i t o w s k i  2001a). 

Results suggested that males did not defend their prey as strongly as females. Females 
evaded kleptoparasites longer and performed more activities protecting prey. Such behav-
iour by females helped limit mobber interactions and made their attacks more expensive and 
sometimes even dangerous, as it has been reported for other species of birds (B r o c k m a n n 
&  B a r n a r d  1979, K i t o w s k i  2001b, S i m m o n s  &  M e n d e l s o h n  1993). On 
the other hand, the ease by which male kestrels lost prey to klepotoparasites suggests some 
reasons for this seemingly low level of prey defence. It is possible that male kestrels incur 
low hunting costs because they are efficient predators as evidenced by the rapid time to their
next successful kill following loss of prey. Males also seemed to select habitats that facilitated 
more effective foraging because they used habitats with lower vegetation (W a k e l e y  1978, 
C o l l o p y  &  B i l d s t e i n  1987, B a k e r  &  B r o o k s  1981, P r e s t o n  1990). 

Magpies, in contrast to hooded crows, did not benefit as much from kleptoparasitic attacks
on kestrels (63.6% vs. 50.0 %). It is possible in my study area that the magpies’ tactics of close 
following of kestrels was more beneficial for them. When magpies follow kestrels to check their
plucking perches, they incur lower costs than aggressive flight attacks. Disturbance of kestrels
when they are eating may also provoke flight and subsequent leaving of prey. The high density
of raptors that attack kestrels and the observed relatively high number of magpies following the 
kestrels that check their plucking places, can suggests that permanent relationship between the 
observed birds had been established. Observations support earlier observations of similar in-
teractions between foraging American kestrels Falco sparverius and magpies (S a r n o  1989). 

Table 6. Kleptoparasites of common kestrels. Asterisks means successful attacks.

Species of 
harasser N Individual

kleptoparasitism Rate of success Social
kleptoparasitism

Rate of 
success

Corvus corone cornix 11 4(1*) 0.25 7(6*) 0.86
Pica pica 6 4(2*) 0.5 2(1*) 0.5
Corvus monedula 1 – – 1(1*) 1.0
Corvus frugilegus 1 – – 1(1*) 1.0
Corvus corax 1 1(1*) 1.0 – –
Circus pygargus (males) 7 7(4*) 0.57 – –
Circus pygargus (females) 3 3(2*) 0.66 – –
Circus pygargus (imm.) 4 4(3*) 0.75 – –
Circus aeruginosus (males) 2 2(0*) 0 – –
Falco tinnunculus (females) 3 3(0*) 0 – –
Total 39 28(13*) 0.46 11(9*) 0.81
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My research also showed that kleptoparasitism was more successful by groups than by 
individual attackers. This result confirmed many reports for birds that social kleptoparasitism
is more successful than individual kleptoparasitism (B u c k l e y  1987, C u m m i s  1995, 
R a t c l i f f e  et al. 1997).

The results from farmland of south-eastern Poland are related to a reversal sexual di-
morphism exhibited in common kestrels. Sexual dimorphism is important for parental roles 
(N e w t o n  1979). Kestrels show a clear a division of labour between the sexes during the 
reproductive period. Males catch most of the food for their dependants from before the pre-
laying period to the late nestling period, whereas females are mainly responsible for incuba-
tion and the care of nestlings. Females start hunting in the late nestling period (V i l l a g e 
1990). The females are larger than males, though the differences amounts to only 4% of the 
male wing chord. Females are heavier (about 19%) than males (V i l l a g e  1990, D i j k -
s t r a  et al. 1988). Sexual dimorphism is most pronounced in the plumage coloration. Males 
are blue – grey on the head, rump and tail and brick – red with brown spots on the back and 
scapulars. Females are mostly brownish with brown bars on the back and tail. The underparts 
of both sexes are pale. Both adult and yearling males vary in plumage coloration. Differences 
are most distinct in the brightness of tail and dorsal coloration and in the back – spots (P a l -
o k a n g a s  et al. 1994). This clear sexual dimorphism benefits males in the effective hunting 
of agile prey and benefits females in the defence of caught prey.

In conclusion, it is possible that sex biased kleptoparasitism, where male kestrels are more likely 
victims of successful attacks, may be the result of several factors. For example, it is possible that the 
striking sexual dimorphism of males may make them more conspicuous targets of attack. In addi-
tion, males appear not to defend their prey as vigorously as females, and males are more efficient at
capturing more prey following loss of prey. On the other hand, kleptoparasites may optimise their 
tactics by using a variety of methods such as social attacks (corvids), prolonging chase sessions and 
alternating begging behaviour with attacking behaviour (immature Montagu’s harriers). 

A c k n o w l e d g e m e n t s

I am greatly indebted to Prof. Rocky G u t t i e r r e z  (Dept. of Fisheries & Wildlife, Univ. of Minnesota, St. Paul, 
Minnesota, USA) and Dr Piotr T r y j a n o w s k i  (Dept. of Behavioural Ecology, Adam Mickiewicz University, 
Poznan, Poland) for helpful critical comments on the first versions of manuscript and correction of English language. 

L I T E R AT U R E 

ALLOCK J. 1998. Animal Behaviour. Sinauer, Sunderland.
BAKER A.J. & BROOKS R. J. 1981: Distribution patterns of raptors in relation to density of meadow voles. 

Condor 83: 42–47.
BAUTISTA L.M., ALONSO J.C. & ALONSO J. 1995: A field test of ideal distribution of in flock feeding com-

mon cranes. J. Anim. Ecol. 64: 747–757. 
BAUTISTA L.M., ALONSO J.C. & ALONSO J. 1998: Foraging site displacement in common crane flocks. Anim. 

Behav. 56: 1237–1243.
BROCKMANN J. & BARNARD C. J. 1979: Kleptoparasitism in birds. Anim. Behav. 27: 487–514.
BUCKLEY N. 1987: Kleptoparasitism of Black -headed Gulls Larus ridibundus by Common Gulls Larus canus. 

Bird Study 34: 10–11.
BUCZEK T. & KELLER M. 1994: Breeding ecology of Marsh Harrier Circus aeruginosus in eastern Poland. 

Part 1. Population numbers and phenology of onset of laying. Acta Ornithol. 29: 67–80. 



378

BURGER J. & GOCHFELD M. 1979: Age differences in ring-billed gull kleptoparasitism on starlings. Auk 96: 
806–808. 

BUSSE P. 1990: [Small zoological dictionary – Birds]. Wiedza Powszechna, Warsaw (in Polish).
BUCKLEY N. 1987: Kleptoparasitism of Black -headed Gulls by Common Gulls Larus canus at a refuse dump. 

Bird Study 34: 10–11.
CHAVEZ – RAMIREZ P. 1995: Sex biased kleptoparasitism of Hooded Merganser by Ring Billed Gulls. Wilson 

Bull. 107: 379–382. 
COLLOPY M. W. & BILDSTEIN K.L. 1987: Foraging behavior of Northern Harriers wintering in southeastern 

salt and fresh water marshes. Auk 104: 11–16.
CUMMIS R.E. 1995: Sex – biased host selection and success of kleptoparasitic behaviour of the great frigatebird 

in the northwestern Hawaiian Islands. Condor 97: 811–814. 
DIJKSTRA C., DAAN S., MEIJER T., CAVE A.J & FOPPEN R.P.B. 1988. Daily and seasonal variation in body 

mass of Kestrel in relation to food availability and reproduction. In: Dijkstra C. (ed.), Reproductive tactics in 
the Kestrel Falco tinnunculus. A study in evolutionary biology. University Groningen, Groningen: 15–39.

FOWLER J & COHEN L. 1992. Statistics for Ornithologists. BTO Guide 22. 
GIBBS H.L & GIBBS J.P. 1987: Prey robbery by non-breeding Magnificant Frigatebirds (Fregata magnificens). 

Wilson Bull. 99: 101–104. 
KITOWSKI I. 2001a: Intra-and inter specific kleptoparasitism in Montagu’s Harrier Circus pygargus during the 

post-fledging period. Biota 2: 137–145.
KITOWSKI I. 2001b: Cartwheeling flights of Marsh Harrier (Circus aeruginosus) and Montagu’s Harrier (Circus 

pygargus) in the South-eastern Poland. Buteo 12: 27–33.
KITOWSKI I. 2002: Present status and protection problems of Montagu’s Harrier in south-east Poland. Ornithol. 

Anzeiger 41: 167–174.
KITOWSKI I. 2003: Age – related differences foraging behavior of Montagu’s Harrier Circus pygargus males in 

south-east Poland. Acta Ethologica 6: 35–38
MENDELSON J.M. & JAKSIC F. M. 1989: Hunting behaviour of Blackshouldered Kites in Americas, Europe, 

Africa and Australia. Ostrich 60: 1–12.
NEWTON I. 1979: Population Ecology of Raptors. Berkhamsted, Poyser, UK.
NEGRO J.J., DONAZAR J.A. & HIRALDO F. 1992: Kleptoparasitism and cannibalism in colony Lesser Kestrel 

( Falco naumanni). J. Raptor Res. 26: 225–228. 
OSORNO J.L., TORRES R. & GARCIA C.M. 1992: Kleptoparasitism behaviour of the Magnificent Frigatebird:

sex bias and success. Condor 94: 692–698.
PETTIFOR R. 1990: The effect of avian mobbing on potential predator, the European kestrel Falco tinnunculus. 

Anim. Behav. 39: 821–827. 
PRESTON C.R. 1990: Distribution of raptor foraging in relation to prey biomass and habitat structure. Condor 

92: 107–112.
PUCEK Z. 1984: [Key to the identification of Polish mammals]. PWN, Warsaw (in Polish).
RATCLIFFE N., RICHARDSON D., LIDSTONE S., BOND R., WESTLAKE P.J. & STENNETT S. 1997: Host 

selection, attacks rate for Black – headed Gulls kleptoparasitism of Terns. Colonial Water Birds 20: 227–234. 
STEPHENS D.W. & KREBS J.R. 1986: Foraging Theory. Princeton University Press, Princeton, NJ. USA.
RIJNSDORP A., DAAN S. & DIJKSTRA C. 1981: Hunting in the Kestrel Falco tinnunculus adaptive significan-

ce of daily habits. Oecologia 50: 391–406. 
SARNO R. 1989: A possible relationship between Black – billed Magpies and American Kestrels. Wilson Bull. 

101: 507.
SCHIPPER W.J. A. 1977: Hunting in European harriers Circus during the breeding season. Ardea 65: 53–72.
SHRUBB M. 1982: The hunting behaviour of some farmland Kestrels. Bird Study 29: 121–128.
SIMMONS R. & MENDELSOHN J.M. 1993: A critical review of cartwheeling flights of raptors. Ostrich 64: 

13–24.
SPEAR L. & AINLEY D.G. 1993: Kleptoparasitism by Kermadec Jacgers and Skuas in the eastern Tropical 

Pacific: evidence of mimicry by two species of Pterdroma. Auk 110: 222–233.
TEMELES J. & WELLICOME T.I. 1992: Weather – dependent kleptoparasitism and aggression in raptor guild. 

Auk 109: 920–923.
VICKERY J.A. & DE BROOKE M. 1994: The kleptoparasitism interaction between Great Frigatebirds and Mas-

ked Boobies on Henderson Island, South Pacific. Condor 96: 331–340.
VILLAGE A. 1990: The Kestrel. T & A D Poyser, London.
WAKELEY J. S. 1978: Factors affecting the use of hunting sites by Ferruginous Hawks. Condor 80: 316–326.


