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ABSTRACT A long-term study of the Booted Eagle Hieraaetus 
pennatus in southwest France has revealed a marked change in 
the general distribution of the 58 breeding pairs in this relatively 
large population. A variety of forms of human disturbance has 
caused a marked movement of breeders away from some large 
previously undisturbed forest areas into other, less-typical 
habitats, and the species has also begun to hunt in urban areas 
and in villages. This ability to adapt to change may help to 
explain why this species seems currently to be increasing in 
western Europe. The total French breeding population is now 
estimated at 800-1,200 pairs. 

Until quite recently, scant enthusiasm had been shown for the study of Booted 
Eagles Hieraaetus pennatus during the breeding season. Compared with other 
eagles, this species is rarely seen in the open when nesting, even within its 
territory, and breeding-season studies require a rigorous method and a 
considerable investment of time. 

During the 13 years 1982-94, a thorough and sustained study of the Booted 
Eagle population was carried out in the departement of Pyrenees-Atlantiques 
(provinces of Beam and the French Pays Basque), in southwestern France. 
During this period, I made a total of 1,400 hours of field observations, these being 
supplemented by further observations by other workers and colleagues. The 
fieldwork included, in the first five years (1982-86), an exhaustive census of the 
breeding population. 

In Beam, where this species reaches its highest density in France, it prefers the 
sunny southern and southwestern slopes, and its productivity declines noticeably 
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in years with wet springs and low temperatures, confirming the hypothesis that 
the Booted Eagle is dependent on favourable climatic and eco-geographic 
conditions to maintain or even increase its numbers. Within the study area, the 
three main habitat zones comprise forested areas in: 

1. Lowland plains and hills (plate 116). 
2. Submontane hills (plate 117). 
3. Lower alpine slopes (plate 118). 
This paper summarises a particularly interesting finding of the study: namely, 

the reaction of the eagles to human disturbance and to changes in the general 
environment of the area. The results were originally published in full, in French, 
as part of a special issue of the local Groupe d'Etudes Ornithologiques Bearnais 
publication La Marie-Blanque (vol. 4, 1995). 

Negative impact of human beings 

Booted Eagle pairs are well known for their fidelity to their nest sites over a 
number of consecutive years, unless they succumb to disturbance, or worse, from 
human beings. 

During the past two decades, and especially since the mid 1980s, regular 
human invasion of the woods and forest of the Plaine du Gave de Pau and the 
lower slopes of the Pyrenees has sharply increased. This has led to a substantial 
proportion (about 30%) of the nest sites being abandoned and, as a secondary 
effect, to a decline in both the diversity and the total numbers of forest bird 
species on which the Booted Eagle essentially preys. 

The most prejudicial negative factors are all a result of socio-economic 
development. Principal among these are motorcycle scramblers, who career 
through the entire area, sometimes in groups of four or five, often for hours on 
end and in a deafening uproar, causing untold damage to the flora. Scarcely less 
constricting is the clear-felling or thinning of certain parcels of forest in spring and 
summer, the traditional and more rational felling in autumn no longer being 
adhered to by some foresters. It is generally acknowledged that modern methods 
of silviculture have an adverse influence on this species, so particular in its choice 
of nest sites (e.g. Gensbol 1986). 

Hunters are increasing in inverse proportion to the numbers of their quarry, 
but they are not generally regarded as prejudicial to raptors, since shooting does 
not begin until after the breeding season. This, however, overlooks the fact that 
their permits allow them to roam the forest in spring, as well as in summer, and 
from time to time they even move up to the ridgetops in powerful four-wheel-
drive vehicles, transforming the narrow paths into virtual roadways. As a result, 
between 1985 and 1990, three pairs of eagles breeding along one 1,200-m ridge 
all deserted their nest sites. 

Furthermore, in recent years a veritable invasion of mountain-bikes has been 
witnessed. Their riders, not content with using tracks and footpaths, go 
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Plate 116. Typical habitat of lowland plains and hills (zone 1) (J. Carbn) 
Plate 117. Nest site of Booted Eagle Hieraaetus pennants in submontane hills (zone 2) (J. 
Carhri) 

Plate 118. Typical habitat of lower alpine slopes (zone 3) (J. Carbn) 
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everywhere, even along the beds of streams and rivers in the dry season. 
Ramblers, horseriders, and Sunday strollers with their uncontrolled dogs 

complete this edifying picture of the damaging effects of human activities. 
With the modern desire to visit and enjoy the countryside and to explore 

wilderness areas, it is hardly practical to demand a total ban on the incursion of 
human beings in such large numbers, even though such a policy may be judged 
desirable. At the same time, amid evidence of an ever-growing awareness of the 
importance of wildlife conservation, it would not seem unreasonable to suggest 
that, for example, mountain-bikers and scramblers be restricted to specified large 
areas in which they may freely pursue their activities. 

Emigration 

Between 1986 and 1990, there was a clear drop in the numbers of Booted Eagles 
breeding in the lower-lying parts of the study area (zones 1 and 2). One factor 
contributing to this may have been competition for nest sites with the Black Kite 
Milvus migrans, which arrives a month earlier than the Booted Eagle and whose 
numbers increased greatly in this region up to 1990; this is one typical factor 
limiting the increase of the eagle, which will readily desert its nest in the face of 
competition from the kite. 

Nevertheless, although most emigrations in the animal kingdom are the result 
of overpopulation or interspecific competition, it seems clear that the combined 
effects of all the above-mentioned types of human disturbance are the basic cause 
of the abandonment of breeding sites. 

In Beam, however, this desertion of traditional habitats, combined with 
important though temporary changes in climatic conditions, has been 
counterbalanced by a virtually equivalent movement into the lower alpine zone 3. 
Two facts enabled this conclusion to be reached. First, the 1982-86 census 
showed that zone 3 was occupied by only 15% of the area's total number of 
breeding pairs; subsequently, however, accurate and regular counts of Egyptian 
Vultures Neophron percnopterus undertaken from 1987 onwards in the principal 
valleys of this zone led to the discovery of 14 new sites occupied by breeding pairs 
of Booted Eagles which had not been present in 1986 or before. Secondly, this 
additional population, estimated at 24% of the total within the study area, 
corresponds exacdy to that which deserted zones 1 and 2 (table 1). 

This short-distance emigration covers only 25-50 km, but zone 3 is, to date, 
clearly less subject to the various forms of disturbance described above. The eagle 
has apparently opted for the best available strategy in its search for a less disturbed 
breeding habitat. 

This phenomenon has played a major role in the maintenance of, or even 
increase in, the population, since it expands the species' range and could 

Table 1. Comparative distribution of nest sites of Booted Eagle Hieraaetus pennatus in 
Beam, Pyrenees-Atlantiques, in 1986 and 1994. 

Forested areas 

Zone 1. Hills and lowland plain \ 
Zone 2. Submontane hills / 
Zone 3. Lower alpine slopes 

1986 
No. pairs (%) 

49 (85%) 

9 (15%) 

1994 
No. pairs (%) 

35 (60%) 

23 (40%) 
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eventually lead to a genetic adaptation to new habitats (see Lidicker 1962; 
Christian 1970). On the other hand, this emigration has forced the eagle to move 
from its favourite biotope of warm, dry oak Quercus forest, preferably on southern 
or southwestern slopes, which it occupied in zones 1 and 2, to larger and colder 
forest of Beech Fagus sylvatica and fir Abies generally more distant from its 
traditional hunting grounds. 

In a previous study (Carlon 1994), I described a comparable population 
transfer of the Great Grey Shrike Lanius excubitor, which winters on the northern 
slopes of the West Pyrenees. It is equally interesting to note that the Griffon 
Vulture Gyps fulvus, in its search for additional food sources following its 
exceptional increase in numbers during recent decades (Carlon & Dunoguiez 
1990), shows a reverse tendency: it occupies zone 3, but now also visits zones 1 
and 2, in which, prior to 1990, it was rarely seen; it has been observed a number 
of times up to 40 km north of its breeding sites. 

Table 1 illustrates the extent of the emigration to zone 3, and the current 
distribution by general habitat of the 58 known pairs of Booted Eagles in the 
Beam study area. 

Changes in hunting behaviour 

Forest habitat 

Owing to the progressive degradation of the habitat for the reasons given above, 
certain predators have been forced to make continual adaptations in order to 
survive in a constantly changing environment. 

Since the end of the 1970s, three censuses, taken at five-year intervals in two 
woods, of 300 ha and 600 ha, in the Gave de Pau plain, have registered a marked 
decline, both qualitative and quantitative, in the avian populations, apart from a 
few exceptions. It is interesting to note that in these census areas a sharp decrease 
was also recorded in the numbers of migrant birds of a range of species both in 
spring and in autumn, probably again due to human disturbance. Clearly, this has 
adverse consequences for bird-eaters such as the Booted Eagle. Indeed, according 
to Kenward et al. (1987), the presence of such predators is governed by the 
existence of prey rather than of forests. This view is supported by the Booted 
Eagle's present-day occupancy of woods ranging in size from 70 ha to 200 ha, 
whereas at the time of our 1982-86 census the average was often well over 300 ha. 

Partial change of strategy 

While analysis of earlier data, mostly prior to 1960, shows the Booted Eagle as 
hunting over the forest and its environs and only rarely over open country 
(Cramp & Simmons 1980; Glutz von Blotzheim et al. 1971), it is not surprising 
to find it, under present-day conditions, changing its hunting strategy to include 
areas hitherto rarely visited. These are open landscapes, cultivated land and semi-
natural areas, riverine tree-belts and, most unexpectedly, towns. 

These diverse habitats, incidentally, are sometimes a relatively long distance (4-
10 km, occasionally even more) from the species' nesting territories, whereas 
previously, in Beam, the Booted Eagle always hunted within 2-3 km of its eyrie 
(such 'stay-at-home' behaviour often enabled ornithologists to locate nests 
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quickly). In other parts of France, with less forest cover, individuals may be 
observed during the breeding season at considerably greater distances from the 
nest site, and in Algeria this eagle has been observed hunting far from its breeding 
territories (Maoli & Gaci 1992). In the study area in Pyrenees-Atlantiques, the 
area of the hunting range varies between 12 km2 and 74 km2. 

Hunting in towns and villages 

Because of the size, configuration and diversity of all the habitats in the study 
area, it is virtually impossible to ensure a sustained series of observations on 
predation in built-up areas. Nevertheless, the data, albeit fragmentary, are 
sufficiently numerous to confirm the regularity of these occurrences. For 
instance, a Booted Eagle was seen to capture a Blackbird Turdus merula in a park 
not far from the centre of Pau (J. Tischmacher verbally), and on 12th July 1991 
I saw a Collared Dove Streptopelia decaocto taken as it flew from a telegraph pole 
on a busy boulevard on the outskirts of Pau. Over the years, my colleagues and 
I have on a number of occasions seen this eagle flying low over built-up areas, 
always during the most active stage of the breeding period (mid June to mid 
August). 

The data, in all, indicate that the ever-spreading urban environment, which 
harbours an increasingly larger number of prey species, has become a regular 
hunting ground for the Booted Eagle in regions where it has a strong population. 

This hunting in or around towns demonstrates, moreover, an expansion of the 
diet linked to changes in the availability of prey species, which could be explained 
by the proliferation of the Collared Dove alone: an adaptation to the urban 
ecosystem, following the example of other species. To an even greater extent, 
Booted Eagles also now visit rural centres, generally closer to the nest site, where 
many penned and free-range domestic fowl are reared. Numerous attacks have 
been reported in the very centres of villages or in the enclosures of isolated farms, 
and I have twice witnessed the taking of three-month-old to six-month-old pullets 
in this way. The many prey remains found at eyries during the final pre-fledging 
stage of the young (late June to late July) bear witness to the heavy toll paid by 
gallinaceous birds (Galliformes), pigeons and doves (Columbidae) and ducks and 
geese (Anatidae). These prey categories may represent only a small part of the 
Booted Eagle's diet in this region over the whole breeding period, but, in view of 
the average weight of each individual prey item, contribute significantly to the 
total biomass consumed. 

Over the past 20 years or so, the Booted Eagle has been noted prospecting 
diverse new habitats and on occasion has readily taken carrion. It has been seen 
many times flying over or perched on public refuse tips in the company of Black 
Kites, Red Kites M. milvus, Common Ravens Corvus corax, Magpies Pica pica, 
Eurasian Jays Garrulus glandarius and Carrion Crows C. corone, or else at the 
feeding stations for vultures. These visits demonstrate that the eagle is (or has 
become) an opportunist and can make do with carrion and refuse of all kinds. It 
should be added, however, that these sites, which have continually increased in 
number and in size in recent years, are visited by Booted Eagles, as well as by 
Northern Goshawks Accipiter gentilis and Eurasian Sparrowhawks A. nisus, in 
order also to prey on the numerous other species, especially passerines and 
rodents, that frequent them. 
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Further remarks 

Throughout this 13-year study, it has become apparent that the Booted Eagle 
demonstrates plasticity as regards the diversity of its hunting grounds, its hunting 
methods and behaviour, its choice of prey, its breeding sites, and its ability to react 
promptly to changes in the environment with which it is confronted. 

It also appears to be a ratfier more successful breeder in Beam than in other 
parts of its range. Some authors (e.g. Brown & Amadon 1968; Cramp & 
Simmons 1980; Gensbol 1986) have stated that the Booted Eagle normally 
fledges only one young; Bezzel (1985), however, indicated diat the rearing of 
two young is not uncommon, while del Hoyo et al. (1994) gave an average of 
1.5 chicks reared per pair. During the Beam study, there were numerous cases 
of two young fledging. In 1984, two young fledged from two out of three nests 
(Carlon 1984), and this productivity was maintained in the same territories 
during the three drought years 1988-90: three nests each produced two young, 
and one young was reared regularly at a fourth, giving a mean productivity of 
1.75. 

Although the level of investigation has increased considerably during the past 
20 years, the appearance or increase of diis species in many departements of 
France encourages us to revise upwards our former estimate of the total French 
population (minimum of 500 pairs: Carlon 1987) and to place it somewhere 
between 800 and 1,200 pairs. This compares with the latest estimate of the 
Spanish population of 'perhaps 3,000 pairs' (del Hoyo et al. 1994). 
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