
CONTRIBUTION TO THE FOOD BIOLOGY OF THE RED-FOOTED 
FALCON (FALCO VESPERTINUS) 

by Fülöp Zoltán and Szlivka László 

Introduction 

The ornithological literature in Yugoslavia neglected the food biology of 
the species and used only generál Statements like „insect-feeder". On the other 
hand more studies dealt with distribution and biotope. 

Matvejev (1949) mentioned it as a spring species on the Deliblat sands. In 
his next study (1950) already described that it lived in steppe areas and in-
formed that it nests in the Deliblat, besides near Senta, Sabac, Negotin and 
Nis. With reference to Gengler he mentioned its nesting near Laniste, in the 
Velika Morava valley. 

Matvejev (1961) regarded it as species of the Ponto-caspian biographic 
area and listed characteristic flóra and fauna of this biotope. In the same book 
F. vespertinus is mentioned as a species of the Pannon-thrakien steppes, chan-
ged by human intervention, having not only autochtonous but also alien flo-
ristic and faunistic elements. 

It would be rewarding to compare Matvejev's Statements with the present 
Situation. 

Matvejev and Vasic (1973) mentioned Vojvodina as breeding area of the 
species. 

Székessy (1958) sirnplified — and quite right — the biotope description 
as „commons. and steppes' and — in contrast to other authors — added that the 
Red-footed does not build its own nest but uses Rook (Corvus frugilegus) 
colonies or, occasionally Magpie (Pica pica) nests for breeding. 

Keve (1960) called it a characteristic breeding species of the Hungárián 
Plains, mentioning that it breeds also west of the Duna river, which was later 
confirmed by Horváth (1963, 1964). 

Antal et. al (1971) stated that it breeds in North Backa and along the ri-
vers Duna and Tisa. 

Pelle et. al. (1977) collected a clutch near OrloVat in Bánat. Gergely 
(1986) found it near Jazovo (Bánat) on two siter near the river Aranka in Mag
pie nests in willov-poplar groves, surrounded by woods and extensive grass-
lands. 

Ham (1986) in his valuable study treated the Red-footed very cautiosly 
and though best informed about the Deüblat, an area of cc 400 k m 2 , he only 
suspected its breeding there. In my view it may nest only sporadically in Mag
pie nests as the area lacks Rook colonies. 

In writing this study I received considerable help from the studies of 
Haraszthy (1981) and especially of Horváth (1963, 1964), who published eco-
logical studies in two parts. The greatest inspiratíon to analyse stomach Con
tents i received from my late teacher Dr. A . Keve, who tried to convince me 
for years to write this study. 
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The colony and its surroundings 

The Red-footed falcon colony began to build up in 1961 in the ancient 
park near Aleksa Santic, in older literature it was Babapuszta or Fernbach park. 
Bujnovic (1973) wrote that the park was declared a Nature Reserve already in 
1951 for the sake of rare and exotic plants it contained. Its area is 7,48 ha 
and originally it was an experimentál Station of the Hungárián Ornithological 
Institute. 

The park is bordered to the west by a cc 50 m broad oak (Quercus sp.) 
beit, breeding home of some 150—200 pairs of Rook. The park offered favou-
rable conditions for Rooks and falcons alike, as it is isolated, being far from 
Settlements. In 1981 July 19th I was informed. that a gale-force wind and sub-
sequent hail destroyed the colony, the aduit birds left and most chicks feli 
to ground and died. On July 22nd I found 74 chicks on the ground and further 
11 in the nests. The collected 85 young of various sizes were already beginning 
to decompose. 

This F. vaspertinus colony existed for twenty odd years in an atypical 
biotope. Ali around there is large-scale agricultural production, mainly wheat, 
maize, sunflower, soya and sugar-bet, to the south also tobacco. To the north, 
on the far side of wheat and maize fields there is a small grassland of some 
4—5 ha, said to have been the main hunting area of the birds. Even more to the 
north, near the bordér, the black soil changes to sand and here steppe predomi-
nates. I was reassured that the parents visited the area until wheat-harvest to 
collect food. After flowing the hunted mainly in the grassland. After the 
disaster I revisited the breeding site every year but all I could find was one pair 
with 3 downy chicks in Magpie nest on a Sambucus nigra bush. 

Methods 

The collected 85 young were classified into 3 age-groups according to 
down, pulpae and feathers. Downy young were taken to be one week old 
(No 1—19). Stomachs No 20—75 belonged to chicks being argueably 8—20 
days old. Certainly it is difficult to draw a line between the 7th and 8th day. 
Stomachs No 76—85 were from chicks older than 20 days, on the basis of 
feathering and a small bare spot on the belly. These older chicks show that 
accepting the 23,7 day long incubation average (Horváth, 1963) some pairs 
may have begun breeding already around mid May. This year, however, the 
Rooks did not breed and the falcons could begin breeding as early as they 
wanted. 

It is a pity that no other detail can be presented, as after the disaster it 
was impossible to find out which youngsters förmed a brood and to conclude 
to parent feeding affinities. The chicks could move for some time, as part of 
them was not killed by the fali, but by later crülling. There may have been 
more young but we could not find any more in the dense underwood. 

The death may have been quick, as most stomachs contained food in 
good state which made identification easier. 
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Food Analysis 

Weights are identical to those in Horváth's study, except for new spe
cies and Pelobates. (Pelobates fuscus probably does not belong to the fauna 
of the park, at least I was unable to find it. The nearest sandy area is 14 km 
away.) Insects were presumed to have been fed whole, except for G.gryllo-
talpa. In other animál groups I tried to conclude from the pieces to find out 
the probable real prey number. In some cases it was clear that part of the 
prey was fed to other chicks, hence the surprising 5 Sylvia spp.etc. In all cases 
presumable average weight was taken. Iii the noninsect groups the number of 
prey individuals may have been bigger but I tried to keep to the safe (accepted) 
side, with regard to the unorthodox food-list. So i f the analysis is biased then 
it is biased to the insect side. 

To round up discussion I used my own observations made in 1974—1978, 
1980 in colonies east and west of the Tisa river. 

Discussion 

The Aleksa Santic data are the result of a natural disaster and being un-
planned and Singular, positive and negative effects influenced it. 

Negative effects 
1. Disaster at noon, when feeding is low. 
2. A l l young died on one day-food of a Single day (even less). 
3. Minced food-difficult to State real quantity. 
4. Uneven age-group distribution. 

Positive effects 
1. Same area, same time, etc. — weather, living world, etc. the whole en-

vironment was the same. 
2. Different age-groups-age/food comparison. 

Horváth (1964) in his pioneering study in Ohat investigated 4 nests as to 
timing and type of food in detail. On the feeding diagrams one finds breaks at 
various times between 10—13 h Central European Time or Daylight Saving 
Time, equaling Eart European Time (CET, DST, EET) , without stating which 
was used. For biophenomena the best Solution would be to use local time, 
the next best is zonal time, giving possibility to recalculate i f necessary, but 
stating which was used. 

Düring observations it became clear that the feeding break begins at cc 
1130 CET, with minor differences, ends at cc 1300 but earlier level of activity 
is resumed only later and very gradually so that while it is easy to observe its 
onset the end is difficult to discern. Single nests would give very misinforming 
data as there are almost always feeding adults-especially when having small 
young. In heavy rain there is no activity but üght drizzle has hardly any effect. 

For all that due to the unusual weather the chicks at Aleksa Santic had 
more in the belly than normal, though the 20% empty stomach rate is well in 
line with the previous Statement. In the Ohat study one finds a surprising re-
mark that bigger young receive less food. I suspect it to be an editing fault and 
food quantity surely increases by age (table 1). 
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Table 1. 

Food species in age group I,n = 19 

Name piece stomach 
contain. 

estim, 
indiv. 

weight 
g/ind. 

weight 
total 

Calliptamus italicus 13 4 13 .5 6.5 
Tettigonia viridissima 12 6 12 1.3 1S.6 
Gryllotalpa gryllotalpa 5 2 3 3 9 
Gryllus campestris 2 2 2 .4 .8 
Hyla arborea 1 1 1 3 3 
Lacerta agilis 9 6 3 10 30 
Sylvia sp. 1 1 .5 16 8 
Microtus arvalis 1 1 .3 20 6 

grand total 78.9 gs 

Table 2. 

Food species in age group II, n = 56 

Name piece stomach 
contain. 

estim, 
indiv. 

weight 
g/ind. 

weight 
total 

Calliptamus italicus 14 8 14 .5 7 
Tettigonia viridissima 9 6 9 1.3 11.7 
Carabus sp. 7 5 7 .4 2.8 
Harpalus sp. 4 1 4 .4 1.6 
Tridactylus variegatus 3 2 3 .4 1.2 
Gryllotalpa gryllotalpa 3 3 2 3 6 
Tetrix bipunctata 3 1 3 .4 1.2 
Orthoptera sp. 2 2 2 .4 .8 
Hidrophilus piceus 2 2 2 1 2 
Calosoma sycophanta 2 1 2 .6 1.2 
Chlothippus paralellus 2 1 2 .5 1 
Tettigonia caudata 2 1 2 1.1 2.2 
Oedipoda caerulescens 1 1 1 .6 .6 
Gryllus sp. 1 1 1 .4 .4 
Gryllus campestris 1 1 1 .4 .4 
Cicada tibialis 1 1 1 .4 .4 
Pelobates fuscus 5 5 3 7 21 
Ran a esculenta 1 1 .5 16 8 
Lacerta agilis 5 5 3 10 30 
Passer montanus 2 2 1 20 20 
Passer domesticus 1 1 .5 24 12 
Microtus arvalis 13 11 6.5 20 130 
Apodemus sp. 4 2 1 20 20 
Pytymys subterraneus 2 2 1 20 20 
Mus musculus 2 2 1 20 20 

341.5-gs 

On the other hand it could be observed that small chicks receive food 
more often and more regularly. This is partly necessary, partly possible, as a, 
smaller body means smaller stomach which needs small mouthfuls but more 
often, b, small prey may be caught more often. The rate of empty stomach 
is similar in all age-groups (table 2). Atincreasing food-intake this is possibly 
only i f a, prey size is identical and feeding frequency b, prey size increases at 
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Table 3. 

Food species in age group III, n = 10 

Name piece stomach 
contain. 

estim, 
indiv. 

weight 
g.ind. 

weight 
total 

Dociostaurus maroccanus 2 1 2 .5 1 
Coleoptera sp. 2 1 2 .2 .4 
Chlotippus paralellus 2 1 2 .5 1 
Tettigonia viridissima 2 1 2 1.3 2.6 
Gryllus sp. 2 1 2 .4 .8 
Scarabeus sp. 1 1 1 .7 .7 
Sphaeridium scaraboides 1 1 1 .4 .4 
Calliptamus italicus 1 1 1 .5 .5 
Pelobates fuscus 3, 2 7 14 
Hyla arborea 2 1 1 3 3 
Serinus canarius? 1 1 .5 18 9 
Microtus arvalis 3 2 1.5 20 30 
Apodemus sp. 1 1 .5 20 10 

grand total 73.4 gs 

the same frequency. As the histogram shows ,,b" is the right answer. One may 
say that prey size increases dramatically. At the same time insect food dec-
reases by age (table 3) supporting the previous. The development of the young 
follows a growth curve and I suppose, based on the 27 day fledging period and 
observations as to feeding and the change in the food class distribution, that it 
speeds up around the 5th day. At this time the family food demand is already 
cc 4 fold to that of an adult bird. This means a lot of time devoted to fly to 
the hunting-grounds, to hunt and to transport prey back. A male task for a long 
time. Assuming a speed of 60 km/h to fly 100 ms takes 6 sec. to catch an insect 
2 sec, to transport it to the nest 6 sec, all these together are 14 sec. Fits well 
to longer delivery times in the Ohat study (p. 21 — 25). Some food is collected 
in and over the colony, costing only seconds. Fits well to shorter delivery times 
in that study. Assuming an average of 12 sec. an adult cotching exclusively 
insect prey, satisfying daily food demand of cc 35 gs and taking only Callip
tamus italicus weighing 5 g, would need only 20 minutes for it. 

Whether one changes speed, hunt time, circumstances, seasons, places it 
is not really important as whatever factor one uses the delivery time remains 
surprisingly small. Even increasing delivery time to an hour would need only 
4 hours for the whole family, out of 14—16 hours of daylight. Thus it is fully 
possible — in terms of time — to satisfy family demand by relying only on in
sects alone. For all that the species follows a different strategy. 

In Aleksá Santic there is a significant difference in the food of the young 
between the first week and later (table 3 and 4). During the Ist week Insects, 
Reptiles codominate — 40%, 38% — birds and mammals already appear in small 
quantity. After the Ist week Mammals constitute the bulk of the prey — cc. 
60%, others are equally important — Amphibs 11%, Reptiles 7%, Birds 10% 
Insects 12%. 

Landscape certainly influences prey class distribution but even in Ohat, 
an undisturbed natural habitat, insect food had a small role — 19%, comparable 
to 16% here (table 4). 

As to mammals, non-quantifiable observations by Béczy (1985) and 
myself show that it is a usual prey and the Ohat case is not typical. At the same 
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Table 4. 

Food class distribution of the young, % 

Age-groups I. II. III. 

Insecta 40,5 11,8 10,2 
Amphibia 3,8 8,5 23,2 
Reptilia 38 8,8 -Aves 10,1 9,4 12,2 
Mammalia 7,6 61,5 ,54,5 

100 100 100 

time insects maintain a certain role as they are easily available, even quite close 
to the nest. Amphibs and reptiles are taken according local conditions, pro-
bably substituting each other. 

In my view insects are neglected to feed the young because of the unfa-
vourable energy balance. Especially as the adults have a heavy prey capacity. 
By the way insects are elusive in bad weather and Substitute prey is needed. 
That is why I am sure insect prey is less important even in adult food than 
assumed. To feed the offspring exclusively by insects would increase adult 
energy output by 6—9 times. However it is clear that over a critical levél output 
can not be compensated by any amount of input. It is a matter of debate how 
far the would be from this level but the aim of animals is to be.as for away as 
possible. As the prey class distribution shows (table 4) parents prefer to hunt 
bigger, less frequent prey even i f it costs much more time. 

As an explanation I suggest comfort feeling. It has multiple causes — the 
first is clearly energetical, though for the birds it appears as accustomed hunt — 
rest (recovery) time and rate, family hunger (outside Stimulation), heavy prey 
capacity and the mainly learned big prey — high satisfaction ( inside Stimula
tion), some imprinting (Pelobates) on the other hand availability and accep-
tance (chicks) influences the whole process. F.vespertinus may be called a 
browser, snatching insects on wing and any chance prey on the ground. In 
this way nonessential flight is kept down. This regime is upset during the breed
ing season and parents try to maintain low transport rate (non ess. output) at 
the cost of higher hunting time (non ess. choice input) to prey on bigger ani
mals (ess. choice input) to satisfy family demand (essential final input). The 
energetical balance is further improved by the type of flight when hunting on 
spread wings and tail with interspersed quicker wing-beats. Such a strategy is 
clearly a comfort choice, not fully necessitated by the negative energy balance 
of insect transport. This point leads us to the question why they do not feed 
big prey right from the beginning. As differently aged chicks received different 
food from the same environment not the offer but the acceptance is decisive. 
I think the „dressing" makes the difference. Insects offer small mouthfuls 
amphibs and reptiles have no indigestible and irritating hairs, feathers, chitin 
legs etc. Based on observations and data in this study I suggest that small 
chicks reject unwelcome bulky and hairy, etc. food and either drop it as it is 
difficult to tackle or they drop it in dislike — the result is the same. In some 
cases I have seen them to vomit up food-though actually these were insects, un-
properly butchered with legs sticking out and irritating the throat but a hairy 
or feathery object may cause similar Irritation. 

It is a multi-factor process, controled by hunger-age-offer. The young can 
not or will not accept anything and in this way they partially control adult 
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hunting activity. The whole process requires flexibility and even some annual 
learning from the parents, suggesting that older birds may be more succeásful 
than first breeders. 

Observing Kestrel (F.tinnunculus) hunting and feeding in city and resi-
dential areas in Budapest during 1975—85, n = 15 it became clear what an 
important role lizards play — i f there are any. The next best choice were small 
to medium sized young birds and last came mammals. If all were present then 
this/was roughly the feeding sequence. Already for that species I summed up the 
Situation as cost-dependent, complicated by overhunting (lizards), seasonaüty 
(birds) and distance (mammals). Apparently lizards and frogs are welcome 
baby-food for small falcons, having tender body without hairy envelope. Later 
both switch to more bulky and economic, though hairy food-mammals. One 
could say that Red-footed falcon and Kestrel Substitute each other, one keep-
ing more to the insect side, the other to the mammalian side. 

In the Ohat study Pelobates fuscus was the dominant food item. It was 
present also in Aleksa Santic, though human observer was unable to find it and 
likely areas are cc 14 km afar. Whatever the Situation the birds had made con-
siderable efforts to find out the species. One may suppose that frogs are imprin-
ted and Pelobates is recognised. The two other frog species may indicate the 
effect of changing environment, the result may be a new generation of falcons, 
more adaptive with respect to frog choice. The food of the young is a kind of 
generál small falcon prey, similar to what the original may have been before 
speciation and it is the adults which have left it for the sake of the insect 
bounty of grasslands. Thus due to the flexibility this little falcon could settle 
in man-made, artificially treeless, habitats in greater numbers i f disturbance is 
avoided. Especially the widespread and promoted shooting in Rook colonies 
has a devastating effect on the Redfooted falcon, once through shifting the 
breeding period of the Rooks and through its secondary effects, on the other 
hand through direct killing of the falcons — unavoidable — as they fly around 
in the colony. Selective anti-corvid chemicals are surely to be preferred. 
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