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Editors’ Preface

ALTHOUGH THERE ARE ONLY four species of falcon resident in Britain and Ireland, and even if most naturalists are favoured with only occasional encounters with them, the falcons command, even demand, our attention. In the chapters of this New Naturalist on Falcons Richard Sale explains just why.

Readily recognised as birds of prey by their hooked beaks, piercing eyes and formidable talons, falcons are to many perhaps most familiar as constituents of popular falconry centres and displays. However, True Falcons in these cases play a lesser role than other international and more numerous raptors such as hawks, buzzards and even occasional eagles and vultures.

Although they are clearly taxonomically related, we are fortunate that our four falcon species differ so much in distribution and particularly in behaviour. These similarities and differences are woven by Richard Sale into a fascinating and eminently readable text.

Not many years ago, the Kestrel was the commonplace falcon, regularly seen hovering characteristically over roadside, even motorway, verges and rough grassland, but sadly it is now in decline. In contrast, the Peregrine, once a bird of cliff-girt coasts and remote uplands, can now be found by alert observers in many of our larger towns and cities, exploiting the ledges of grand buildings for nesting sites and the humble Feral Pigeons as a source of food. Scanning the list of Peregrine prey species remains from three city nests, the author reports that unsurprisingly the Feral Pigeon was the most numerous, amounting to about 70% by weight, but has some surprises in store with the inclusion, amongst some thirty other quarry species, of Snipe, Woodcock, Golden Plover and even a Little Grebe.

Before discussing each species individually, the author describes ‘our’ falcons concisely in the context of their related species and subspecies around the globe. Even here there are striking differences among our four resident falcons – from the Peregrine, one of the five most cosmopolitan of the world’s birds and with numerous subspecies whose precise relationship is much debated, to the Merlin, which remains an enigmatic moorland and marshland bird, with a pronounced northerly distribution and with little or nothing in the way of near relatives.

The opportunity is still there for many of us to watch a hovering Kestrel (being mindful of road traffic!) and marvel at how static the head – and therefore the hunting eyes, with amazing acuity of vision – is held despite flapping wings and tail twisting to counter the wind. Likewise, over favoured wetland areas on a summer evening, enthusiasts can enjoy the spectacle of a Hobby catching dragonflies in mid-air before, still in flight, consuming them held in one foot – like a child with an ice-cream cone. But the ultimate ‘red-letter day’ for any birdwatcher, and an extremely rare event for most, is to see a Peregrine at full speed in a diving stoop plummeting towards its unsuspecting prey.

Richard Sale explains in his foreword that his training in physics, with a mathematical slant, provided skills that enhance his discussion of falcon hunting techniques. Linked to a passion for the icy polar regions, this led to ecological studies above the Arctic Circle, where his inbred ornithology re-emerged. There, his observations of hunting Gyrfalcons (only very occasional visitors to Britain and Ireland) led, ultimately, to this book.

This volume is a fascinating and detailed account of a family of spectacular birds and their ways of life. It is a welcome and most worthy addition to the New Naturalist Library.


Author’s Foreword and Acknowledgements

IN RECENT YEARS THE KESTREL has been added to the Amber list of British birds, a listing which identifies those species with an ‘unfavourable conservation status’, because their populations are either small or are in decline. The Kestrel joins the Merlin and the Peregrine on the list; though the populations of these two falcons are thought to be increasing slowly (or, at least, to be stable), in both cases numbers are relatively low, making the species vulnerable. Such vulnerability was well illustrated some fifty years ago, when the increased usage of organochlorine pesticides led to sudden population declines in both Merlin and Peregrine which, if the problem had not been addressed in time, could have been irreversible. It is ironic that of the four British breeding falcons the only one whose population is definitely increasing is the Hobby – a bird which, just a few generations ago, was so rare and elusive that a birdwatcher might spend a lifetime of casual observation without seeing one.

This book deals with the four species mentioned above, the four British breeding falcons. Other falcons may occasionally be seen in Britain – six further species appear on the latest (8th) edition of the British Ornithologists’ Union (BOU) British List – but the American Kestrel, Amur Falcon, Eleonora’s Falcon and Lesser Kestrel are accidentals, with fewer than ten records each, and although the Gyrfalcon and Red-footed Falcon are more often seen, the former occurs only as a migrant, the latter as an increasingly frequent visitor. As non-breeding, occasional visitors, these six species are not considered here.

My interest in birds is life-long, stemming directly from the enthusiasm of my father. An amateur birdwatcher who tailored family holidays and days out around areas rich in birdlife, and timed them with the breeding season, he had hoped that I might follow a career in natural history. But being good at sums led me down a path to a PhD in physics. Birds remained a passion, but one which had to share its time with another, for snow and ice. Ultimately these twin passions took me to the Arctic, and to a shift in career to polar ecology and wildlife. One day, time spent watching hunting Gyrfalcons on Bylot Island in Arctic Canada led to an interest in exactly how the birds were tracking their prey. And that day led, eventually, to this book.

The book starts with a general introduction to the world’s falcons, followed by a chapter comparing the four British breeding species. There is then a chapter focusing on the hunting techniques of each species, much of the information for which has been accumulated through my own studies on falconry birds. The remainder of the book is then divided into four chapters, one for each breeding species, exploring its form, habitat, breeding biology and status. And finally, in Chapter 8, the recent population history of the four species is considered, with an assessment of the present population and some thoughts on the future.
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CHAPTER 1

The Falcons

TTHE ORIGINS OF FALCONRY ARE still debated, but it is certainly a sport which is several thousand years old and is likely to have originated in central Asia. That origin supports a minority opinion that the word falcon is of Germanic ancestry, tribes of what are now the countries of Germany and eastern Europe learning their skills from further east. Majority opinion, however, claims that this theory is false, and that the Germanic tribes learned the sport from the Romans (though historic evidence does appear to suggest the reverse), who had acquired it from the east. The word falcon derives from the Latin falx (genitive falcis), a curved blade or sickle, probably from the shape of the bird’s talons or beak, perhaps even the shape of the wing. In old French faucon was the word for a diurnal raptor (raptor itself derives from the Latin rapere, to snatch or carry off), and as French was the language of the English nobility after William’s 1066 conquest, faucon became the old English form until around the fifteenth century, when scholarly Englanders inserted an L to conform to the assumed Latin origins.

Other terms for falcons which also derive from the sport of falconry, and which are in (relatively) common use, include tiercel (occasionally tercel) for a male falcon. This probably derives from the Latin tertius, meaning one-third, through the old French terçuel (occasionally tiercelet), because the male birds are, in general, one-third smaller than the females. Another term is eyas (occasionally eyass) for a nest-bound chick, which is assumed to derive from the Latin nidus, nest, through the old French niais, with un niais being modified over time to ‘an eyas’. Chicks are also occasionally referred to as pulli, though this is often used to refer to any chicks, rather than specifically those of a falcon or raptor. Here the derivation is more certain, the Latin pullus meaning a young animal, though as it was also the Latin for chicken (the base of the French poulet, which became Middle English polet and hence pullet for a hen) there is room for negotiation, particularly as pullulare was the Latin verb ‘to sprout’, which could also be used to imply young growth.

The debates over the origins of the word falcon and of falconry are mirrored by those concerning the classification of the falcons themselves. The Family Falconidae of the Order Falconiformes (the diurnal raptors) is divided into two subfamilies, the Polyborinae, which are largely confined to neotropical South America and include the caracaras and the forest falcons, and the Falconinae, which are more widespread and include the falconets and pygmy falcons, as well as the ‘true’ falcons (of the genus Falco). As the behaviour of the caracaras resembles that of vultures and, to a lesser extent, buzzards, while the forest-falcons are hawk-like, this has led to the suggestion that there is a close evolutionary link between the Falconidae and the Accipitridae. That is still a matter of debate, as is the suggestion of a South American origin for the Falconidae, though the latter is supported by the number of genera and endemics found there. Although fossil forms indicate that the two families have origins in the Eocene (some 35 million years ago) there are structural differences between the ‘falcons’ and the ‘hawks’, as well as differences in the moult sequence, though the often-quoted primary difference, that ‘falcons’ do not build nests whereas ‘hawks’ do, ignores the fact that caracaras do construct untidy piles of sticks.

Griffiths (1994a, 1994b, 1997, 1999) used a combination of morphological differences (specifically of the syrinx of various bird families) and genetics (specifically sequences based on mitochondrial cytochrome b) and suggested that all Falconiformes have evolved from a single ancestral family. Though the ancestral line of the falcons is still debated, particularly in the field of genetics, it is undoubtedly true that the True Falcons are more closely related to the falconets – the Spot-winged Falconet (Spizipteryx circumcinctus), the two Polihierax pygmy falcons and the Microhierax falconet species – than they are to the Dapritius, Milvago, Phalcoboenus and Polyborus caracaras, the Laughing Falcon (Herpetotheres cachinnans) and the Micrastur forest-falcons.

More recent molecular phylogenetic analyses imply a link between parrots and falcons at the ancestral level (Hackett et al. 2008). Others have noted a similar link, and have suggested that an ancestral form of parrots and falcons originated on the supercontinent of Gondwanaland during the Cretaceous (Wright et al. 2008). The work of Pyle (2013) supports the close relationship between parrots and falcons, noting that they share a moult sequence which is not seen in any other order of birds. (One parrot, the Kakapo (Strigops habroptila) does not share the sequence, but Pyle considers it probable that this species split from the other parrots prior to the divergence between the Psittaciformes and the Falconidae.) Very recently, the link between parrots and falcons has been confirmed by work of the Avian Phylogenomics Consortium, a group of some 200 or so scientists from 20 countries. Late in 2014 the Consortium produced around two-dozen papers across the entire spectrum of ornithological scientific journals suggesting an ancient link between falcons, parrots, the seriemas of South America and all passerines (Passeriformes). The Consortium suggest these four groups form the Australaves clade, one of two clades which comprise core landbirds, the other being the Afroaves which include, among others, the remaining diurnal birds of prey and the owls. For more information on the Consortium’s work see, for instance, Jarvis et al. (2014).

However, while this relationship has merit, genetics is an evolving subject and there are discrepancies between the results of genetic methods and data based on both palaeoenvironmental and palaeontological (particularly morphological) evidence, which is perhaps not surprising, as there is no reason to suppose that the rates of evolution of morphology and molecules are equal. It is therefore worth noting the cautions expressed by some experts. Galtier et al. (2009) when considering the application of mtDNA analysis to the evolutionary reconstruction of species note that mtDNA is ‘far from neutrally evolving and certainly not clock-like’, while Ballard & Whitlock (2004) note ‘it is not safe to assume a priori that mtDNA evolves as a strictly neutral marker because both direct and indirect selection influence mitochondrial’. Nonetheless, in the 53rd supplement to the American Ornithologists’ Union check-list (Chesser et al. 2012) the linear sequence of orders has been changed, with Falconiformes and Psittaciformes being placed immediately before Passeriformes, a change ‘reflecting the close relationship among these orders’.

Whatever their origins, the True Falcons have proved extremely successful and have colonised all of Earth’s ecozones except Antarctica. The failure to colonise that continent is probably due to its isolation, though whether a falcon could survive Antarctica’s climate is another matter – the Gyrfalcon (the world’s largest True Falcon) is an Arctic dweller, but the southern winter is far harsher than that of the northern polar region.

It is now thought that the True Falcons evolved in the Miocene, probably in Africa, which is consistent with the earliest known fossils in Europe, which date from the late Miocene/early Pliocene (about 2 million years ago; Milkovský 2002).

The grouping of species within the genus Falco is as contentious as the genus, with all suggested groupings having as many critics as adherents. Below, I list four groups which are agreed in principle by most falcon scientists. These four groups accord with the current best estimate for the evolution of the falcons as a whole, which sees the hierofalcons branch off the ancestral line first, followed by the kestrels, the hobbies and then the peregrines. There are still complications with this four-group structure, however – not least, the number of species which do not readily fit into any of the groups. This classification is presented here with the proviso that it is as much a way of listing the members of the genus Falco as of examining the way in which the members of genus are truly related.

THE HIEROFALCONS

• Gyrfalcon (Falco rusticolus), which has a circumpolar Arctic distribution

• Saker Falcon (Falco cherrug), of central Asia

• Laggar Falcon (Falco jugger), of India

• Lanner Falcon (Falco biarmicus), of southern Europe and north Africa

The name hierofalcon was coined by Otto Kleinschmidt (1870–1954), a German pastor and ornithologist who developed the theory of ‘form circles’ (self-contained stable units of ‘hidden nature’). Kleinschmidt probably meant hiero to derive from the Greek for ‘hawk’ because of the usual hawk-like hunting strategy of the larger falcons as opposed to the stooping technique favoured by peregrines. However, in view of the pastor’s creationist views, it has been suggested he might have favoured the Greek for ‘sacred’. For more information on Kleinschmidt and his ideas see Potapov & Sale (2005).

An alternative name for the group is ‘desert falcons’, because of their preferred habitat. (The Gyrfalcon is a true Arctic species, so the definition of desert has to be expanded to include the polar desert of the tundra.) Of the four hierofalcons, the Gyr is a not infrequent visitor to Britain and Ireland, and it is also well known as a popular falconry bird, either pure-bred or as a hybrid. Lanners and Sakers may also be seen at falconry demonstrations.

Despite most specialists now considering the hierofalcons to include just four species, unscrambling their evolution has not been easy (see Potapov & Sale 2005 and references therein) and is still debated. The Prairie Falcon has also been included on occasions, although that species would appear much more closely associated with the peregrines (Wink & Sauer-Gürth 2000, Nittinger et al. 2005). In another complication, Wink et al. (2004) consider that the Brown Falcon of Australia (see below) is associated with the hiero group.

Nittinger et al. (2005) also consider that Africa was the probable origin of the hierofalcons, while in a subsequent paper suggesting that the Lanner is the closest species to the African ancestor of the group, subsequent phases of emigration splitting off into Eurasia and south Asia to form the Gyr, Saker and Lagger falcons (Nittinger et al. 2007). Potapov & Sale (2005) suggest that the Gyr and Saker falcons were initially a single species, separation by the growth of the taiga forming the two species we see today.
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FIG 1. Distributions of the hierofalcons.



THE PEREGRINES

• Peregrine Falcon (Falco peregrinus), of all continents apart from Antarctica

• Barbary Falcon (Falco pelegrinoides), of North Africa, the Middle East and west central Asia

• Prairie Falcon (Falco mexicanus), of North America

Given the range of the Peregrine, the number of subspecies which have been identified across that range (20 are identified in the superb recent book on the species by White et al. 2013a), the debate about the authenticity of those subspecies (White et al. 2013a sensibly decline to get involved with the various pros and cons of the subspecies in favour of dealing with the current ‘agreed’ status), and the sheer majesty of the bird, it is not surprising that copious material has appeared in the scientific press regarding the Peregrine’s evolution and family tree. White et al. (2013a) present a brief, but cogent, assessment of the position and reference the relevant papers.
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FIG 2. Adult Peregrine.



For the purposes of this book it is sufficient to note that some authorities consider the Barbary Falcon to be a subspecies of the Peregrine, not a full species, and that the debate over the position of the Prairie Falcon (Peregrine–Prairie hybrids are known to occur naturally) is ongoing. Recently, further genetic analysis has suggested that an ancestral falcon may have evolved into both the Prairie Falcon and another line, which itself then branched to produce a line which was ancestral to the hiero and peregrine falcons, and a line which was ancestral to the kestrels, hobbies and, presumably, other falcons which do not comfortably fit the four-group pattern (White et al. 2013b).

THE KESTRELS

• Eurasian or Common Kestrel (Falco tinnunculus), of Eurasia and Africa

• Lesser Kestrel (Falco naumanni), of southern Europe and central Asia

• American Kestrel (Falco sparverius), of North and South America

• Greater or White-eyed Kestrel (Falco rupicoloides), of southern and eastern Africa

• Fox Kestrel (Falco alopex), which ranges across central Africa

• Seychelles Kestrel (Falco araea), which is endemic to the Seychelles

• Mauritius Kestrel (Falco punctatus), which is endemic to Mauritius

• Madagascar Kestrel (Falco newtoni), of Madagascar, Mayotte and Comoros, together with an Aldabran subspecies

• Moluccan or Spotted Kestrel (Falco moluccensis), of Indonesia

• Australian or Nankeen Kestrel (Falco cenchroides), of Australia and New Guinea

• Grey Kestrel (Falco ardosiaceus), of central Africa

• Dickinson’s Kestrel (Falco dickinsoni), of central Africa

• Madagascan Banded Kestrel (Falco zoniventris), endemic to Madagascar

Some experts also include the following species within the kestrel group:

• Eastern Red-footed or Amur Falcon (Falco amurensis), of China

• Western Red-footed Falcon (Falco vespertinus), of eastern Europe and west central Asia (though the species is now spreading westward)

• Red-necked or Red-headed Falcon (Falco chicquera), of India

The kestrels are a complex group, with both rufous and grey forms. Though many kestrels are to be found in Africa, which Groombridge et al. (2002) considered the evolutionary home of the group, the Eurasian Kestrel is the most widespread form, a falcon which breeds on Atlantic coasts in Europe and above the Arctic Circle in Fennoscandia, but is also found in Japan and South Africa. Groombridge et al. (2002) used genetic analysis to study not only kestrel evolution, but the interdependence of various African/near-African subspecies. The work supported the idea of an African origin for kestrels, with an ancient move to the Nearctic and a more recent move from Africa towards Madagascar and on to Mauritius and the Seychelles, though the timing of the movement to Australia is ambiguous.
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FIG 3. Female Kestrel.



However, while the idea that kestrels evolved in Africa fits with the distribution of species, it is not the only interpretation, complicating factors being the position of the Red-footed falcons, which may be related to the American Kestrel, and the fact that the Lesser Kestrel is so distinct from the other Palearctic kestrels that it seems basal to all.

THE HOBBIES

Occasionally referred to as a subgenus, Hypotriorchis, this group consists of four tree-nesting species:

• Eurasian Hobby (Falco subbuteo), of central Eurasia

• African Hobby (Falco cuvierii), of central Africa

• Oriental Hobby (Falco severus), ranging from northeast India to Indochina

• Australian Hobby (Falco longipennis), of Australia

Some experts consider that the following two cliff-nesting species are also hobbies:

• Sooty Falcon (Falco concolor), of the Middle East

• Eleonora’s Falcon (Falco eleonorae), of the Mediterranean coasts of Europe and Africa

The behavioural and morphological similarities between these two species and the Eurasian Hobby are supported by molecular data (Wink et al. 1998) and certainly imply a close relationship. Wink and co-workers suggest that an ancestral Falco branch gave rise to the Merlin and a branch which then split, with the Sooty Falcon taking one path, while a second path branched again to form the Eurasian Hobby and Eleonora’s Falcon.

The Bat Falcon (Falco rufigularis) of Central and South America is also very hobby-like both in plumage (having red leg feathers and vent, a characteristic shared by the ‘true’ hobbies and by Eleonora’s Falcon, though not by the Sooty Falcon), hunting technique, and diet, with males specialising in hunting insects. However, it nests in tree holes rather than the stick nests favoured by the hobbies. The Aplomado Falcon (Falco femoralis) of South and Central America and the southern USA has also been considered to be allied to the hobbies by some. Olsen et al. (1989) linked the Aplomado to the hobbies on the basis of feather protein similarities (but suggested other falcon linkages which are not favoured by more recent genetic studies). The Aplomado has red leg feathers and vent, and there are also behavioural similarities: Fiuczynski & Sömmer (2000) noted the similarities between the prey and urban breeding habits of the Aplomado (in Rio de Janeiro) and Eurasian Hobby (in Berlin).
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FIG 4. Juvenile female Hobby.



The four-group classification presented above leaves several species adrift, these forming distinct continental or country groups:

• Orange-breasted Falcon (Falco deiroleucus), of Central and South America

• Aplomado Falcon (Falco femoralis), of southern USA, Central and South America

• Bat Falcon (Falco rufigularis), of Central and South America, if the Bat and Aplomado falcons are not grouped with the hobbies

• Taita Falcon (Falco fasciinucha), a rare species of east and southern Africa, which has occasionally been placed with the hobbies, but more recently has been suggested as being part of the peregrine group as a consequence of mitochondrial DNA sequencing (White et al. 2013b, Bell et al. 2014)

• Black Falcon (Falco subniger), endemic to Australia

• Brown Falcon (Falco berigora), endemic to Australia (occasionally placed with the hobbies by some experts)

• Grey Falcon (Falco hypoleucus), of Australia and New Guinea (?)

• New Zealand Falcon (Falco novaeseelandiae), which is endemic to New Zealand – one of only two diurnal birds of prey in New Zealand (the other being the Australasian or Swamp Harrier, Circus approximans) – with characteristics which suggest it fills the role of both falcon and sparrowhawk

The above groupings leave a single falcon species, the Merlin (Falco columbarius), of northern Eurasia and North America. Merlins share characteristics with the hobbies and the peregrines, but are distinct from both. The position of the Merlin is complicated further by the fact that while most falcons are birds of temperate climates (warm and damp maritime, warm and dry continental) the Merlin is a cold-climate species.

While the Peregrine Falcon is found as far or further north than the Merlin, the only other cold-climate specialist falcon is the Gyrfalcon. The Peregrine’s northward range extension appears to be less a specialism than a natural by-product of the species’ astonishing success as a predator, breeding on all continents except Antarctica. This is a feature it shares with only five other terrestrial birds – Barn Owl (Tyto alba), Cattle Egret (Bubulcus ibis), Glossy Ibis (Plegadis falcinellus), Great Egret (Ardea alba) and Osprey (Pandion haliaetus) (Note 1.1). (It should be noted though that Peregrines are largely absent from South America and equatorial Africa.) Having adapted to the cold Arctic climate, the subspecies F. p. tundrius (the Tundra Peregrine Falcon) has exceeded the specialist Merlin in terms of northerly breeding records, perhaps in some areas even competing with the Gyrfalcon as the northernmost breeding falcon.
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FIG 5. Female Merlin.



Genetic analysis has shed some light on the evolution of the Merlin, Wink & Sauer-Gürth (2000) constructing a family history which sees an ancestral falcon branch dividing to create two arms, one of which resulted in the kestrels, the other branching again, one arm forming the hiero and peregrine falcons, the other being ancestral to the hobby group and the Merlin. The analysis of Wink & Sauer-Gürth also supported the opinion of Wink et al. (1998), who suggested that the Nearctic and Palearctic forms of the Merlin were now separate species rather than subspecies. Wink et al. (1998) used an assumed 2% sequence divergence per million years molecular clock to calculate that separation of the two forms occurred about a million years ago. DNA therefore supports the idea of speciation, which some experts had already seen in the morphology, size and distribution of the two forms, although the size and morphological differences do not seem as clear-cut as some would suggest.

In Britain and Ireland, therefore, the bird lover is blessed with a single representative of each of three of the groups of True Falcons, and is compensated in the lack of a breeding hierofalcon by the breeding of the Merlin, one of the more enigmatic falcons, at least in taxonomic terms.

Having begun this general look at the falcon family with references to falconry, it seems appropriate to end it by returning to the topic and quoting from the Book of St Albans, a source for one of the most famous recent books in English which makes a falcon a central character. Printed in 1486, the Book of St Albans was the last of only eight from the St Albans Press, which had been established in 1479 in the Benedictine Monastery of St Albans. The book was a compilation of information of interest to gentlemen of the day, covering the topics of falconry, hunting and heraldry. The falconry section is the supposed work of Dame Juliana Barnes or Berners, ‘dame’ in this context meaning prioress. Though no reference to the existence of a prioress of that name at Sopwell Priory, which lies close to St Albans, exists, Sopwell’s records are not complete so it is possible that Juliana existed: perhaps she was the daughter of nobility, for a position as head of the priory would often have been taken by such a person. Dame Juliana does not offer much in the way of viable information for would-be falconers, and her list is not always easy to unscramble, as some of the spellings do not allow an unambiguous definition of the bird in question, while some are clearly wrong – vultures, for example, are not the chosen falconry bird of emperors, three Peregrines of differing types are mentioned, and most dukes would not be at all content to be given a bustard as a sporting bird (though it is now generally considered that ‘bustard’ is a misspelling of ‘bastard’ and refers to a hybrid falcon). Her list must also surely not be seen as indicating which noble had to have which bird. It was, rather, a list of avian raptor hierarchy set against the hierarchy of English nobility, a list which would likely have been crucial in the class-steeped society of the time. And so we read that a King must have a Gyrfalcon, for a Prince it must be a Peregrine, a Lady must have a Merlin, for a Young Man it must be a Hobby, while a Kestrel is for a Knave. Hence the title Barry Hines’ A Kestrel for a Knave (1968), subsequently adapted for the screen as Kes, directed by Ken Loach and released in 1969.


CHAPTER 2

The Four Falcons: a Comparative Study

ASSUME THAT YOU HAVE BEEN hatched a falcon, one which evolution has decided should have a body weight larger than the other falcon species in the country you inhabit. Physics as well as biology will now decide that you will hunt larger prey, as you have the strength to stop and hold such prey, and it has the biomass to satisfy your hunger. Physics also decrees that you will make the most of your body weight by utilising gravity to turn potential energy into kinetic energy as you stoop from height to collect your prey. Your habitat will be open country where you can use your speed and strength, as long as it has enough prey to satisfy your needs. The coast will do, as auks, gulls and doves abound; moorland and mountain is fine, as there will be grouse; farmland can work, because there are partridge and pheasants. You can try urban living, as towns and cities have large pigeon populations living, in part, on the detritus of their human residents. But you also have to think about breeding. Because your prey is resident and you are almost as adept at catching adults as fledglings, you can nest early in the year. Nest sites have to be large, to accommodate a growing brood, but there are few birds which build such nests and you are not accomplished at tree-living. The coast is again fine, as the cliffs offer spacious ledges, and perhaps even an old Raven (Corvus corax) nest. Mountains and some moors also offer cliff sites, as do cities, where the resident humans have constructed usable cliffs. But farmland looks less agreeable now unless the humans have excavated quarries. At your nest, just as at the one you were hatched in, there will probably be four eggs. Your preferred prey is resident in Britain, so you can be too, though you may need to move in winter if the prey does. The British climate can be harsh occasionally in winter, but your large mass will aid in keeping you warm. You are a Peregrine.

Now assume that you are a much smaller falcon. You have the same body shape as other falcons, but a longer tail, which physics says is ideal for allowing you to hang in the wind (as long as it is not blowing too hard, or not blowing at all). That means you can watch the ground for prey, descending quickly when you spot it. So your prey will be ground-based – rodents, shrews and lizards, and insects – beetles and the like – if you happen across them. Of course you can still fly fast and with enough agility to catch birds, particularly youngsters. There are rodents more or less everywhere – farmland, moorland, at the coast, in the cities, though not always in abundance on very high land. So you can live anywhere which isn’t a high, windswept mountain where both you and the rodents find life hard. Humans are good at providing food for rodents, so you can live in towns, and they are also good at providing environments for rodents, so you can dine on roadside verges, railway embankments and industrial sites. When it comes to breeding, spring is the best time, as it is for your prey, and there are more opportunities. You can utilise the wide range of possibilities your equally wide range of habitats offers – stick nests in trees, tree holes, ledges on cliffs, on the ground, on buildings and in nest boxes. At the nest there may be as many as seven eggs, perhaps a result of your ancestors altering their egg-laying habits because of the cyclic populations of rodents. As your preferred prey is abundant at all times, you can reside in Britain, but being smaller than your Peregrine cousin you prefer warmer weather and may choose to move, though if you stay there is always the possibility of a draught-free barn to take the edge off the worst of the weather. You are a Kestrel.

Now assume you are slightly smaller than your Kestrel cousins, but do not have the longer tail. Your falcon shape means you are fast, but you also have low wing loading. Physics says that this makes you highly manoeuvrable, which means you are agile enough to catch insects in flight. There is not much meat on an insect, but they have the advantage of being available in vast numbers. You will hunt where the insects are, on farmland where they abound around stock, on marshland and above some water bodies. But raising youngsters on a diet of insects would be very hard work, so you will change to larger aerial prey – birds and bats – when breeding. The sensible choice is to choose a species which no one else chases, to reduce competition, but that means Swifts (Apus apus) and hirundines, which are too fast for most predators to catch. Despite your speed and agility the adults are difficult to catch, though you do take them by surprise sometimes, so a better strategy is to take the youngsters, as their flying skills are poorer – so best breed later in the year when they are available. Your farmland habitat always has a good number of corvids, so you can readily find a stick nest and have less need than other falcons to search for alternatives. In your nest you probably only had two siblings, which might have been because your parents were nervous about whether there would be enough young hirundines to raise a bigger brood. You are, as many of your True Falcon cousins, a lover of warm weather, so you will leave Britain when autumn comes, heading south to tropical Africa, perhaps even crossing the equator. On your journey south, and also on the long journey north again next spring, you can try to travel with the hirundines and so supplement the continuous swarms of insects in the countries you cross with the occasional old or exhausted bird. You are a Hobby.

And now assume you are the smallest of the quartet of British falcons. Oddly for a falcon you prefer a harsher climate, preferring upland areas which are generally cooler and usually windswept. So you are found on the moors and lower hills of Britain. As with your Hobby cousin, you are fast because of your falcon shape, but your wing loading is higher. So you are fast, but less agile. You feed on birds, but many of the moorland birds you hunt are fast too, so you will mostly hunt by surprise. Your prey may also be faster at ascending than you, so if you fail to catch them by surprise you may have to chase them upwards in ringing flights, hoping they tire before you do. You breed at the same time as your prey so that you can take fledglings as well as adults. Your habitat offers limited places to nest. If there is woodland close by then you might be lucky and find a stick nest built by a corvid or a Buzzard (Buteo buteo). You might even be able to use a basket mounted in a tree. But often there will be no trees. You can then use cliff ledges, or the odd isolated boulder, but in many cases the only option will be the ground, setting your nest in dense heather so as to avoid detection by foxes and mustelids. The safest places for your nest will be on managed moorland where the number of terrestrial predators is controlled, but that control might extend to endangering your own life as well. At the nest you hatched you probably had three siblings, and when you breed you or your mate will also probably lay four eggs. In winter, despite your liking for a harsher environment, the lack of prey will force you to lower ground. Some of your cousins may actually fly south, even reaching the continent. But most will move only to estuaries, where waders will offer an alternative to moorland prey. You are a Merlin.

It has already been noted in Chapter 1 that the United Kingdom is fortunate in having one species from three of the four major groupings of True Falcons, together with the Merlin. But how do those four falcons compare? Here we explore their similarities and differences, though one of the major differences, the flight characteristics of the hunting falcon, is dealt with in the next chapter. Further details on much of what appears below are also given, species by species, in Chapters 4 to 7.

SIMILARITIES

Predatory adaptations

Falcons are diurnal raptors, adapted for predation. The eyes are enlarged, to such an extent that they cannot be manoeuvred in the way human eyes can, the falcon needing to move its head in order to change its field of view. The falcon’s eye also has two foveas (from the Latin for a pit) or positions of maximal visual acuity, rather than the one in the human eye. One fovea is positioned to give forward binocular vision, the other positioned at an angle of about 40 degrees to the axis of the bird, which is probably associated with the tracking of prey. The function of the fovea in hunting in considered in detail in Chapter 3.

The upper mandible (maxilla) of the beak is decurved, and hooked at the tip for tearing at the flesh of prey. The tomia (cutting edges) of the maxilla have a distinct notch creating the tomial tooth, which is used to sever the spine of the prey by biting the base of the neck. In killing in this manner falcons differ from hawks which tend to kill by squeezing their prey with their talons, death occurring by asphyxiation or by penetrating the skin with damage to vital organs and causing death by multiple body trauma, or by a combination of the two. The muscles which control the falcon beak are large, resulting in a powerful bite and allowing falcons to deal with prey larger than themselves. Use of the bill to kill is inherited rather than learned, appearing to be an automatic reaction when faced with live prey. That said, adult falcons overcome this auto-function during the fledgling stage of their offspring’s development, as they occasionally deliver live prey for the young to deal with as part of the learning process.
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FIG 6. Kestrel chick, showing both the egg tooth and the tomial tooth.
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FIG 7. Peregrine chick. Note how the tomial tooth of the upper mandible fits neatly into the notch on the lower mandible.



Falcons also have hooked claws (talons) on their toes which are used to seize prey in an unremitting grip which may actually be fatal (causing death, as in hawks), even if the main purpose is to ensure capture. The toes also have a ratchet-like tendon which means that once prey is gripped no muscular effort is required to maintain the grip, a useful attribute when prey must be carried away to a nest or secure place for consumption.

Table 1 indicates the length of the middle toe as a percentage of the tarsus for the British falcons. The table suggests that the bird specialists have longer toes than the ground-feeding Kestrel, emphasising the usefulness of long toes for grabbing prey in mid-air. However, it is interesting that the Merlin, which preys on birds to an even greater extent than the Hobby, has a relatively shorter foot. One explanation could be the Hobby’s enthusiasm for feeding on the wing, which places a greater emphasis on being able to hold prey firmly. Cade (1982) also suggests that the tarsi of avian specialists might be shorter to better absorb the shock of hitting the prey, while those of rodent feeders have longer tarsi because the attack may be into long vegetation.
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FIG 8. The foot of a Peregrine chick, showing the hooked talons. These inflict damage not only on prey, but on those attempting to ring young birds.



The talons may also be used to deliver a blow to prey during a stoop. If the blow causes the talons to rake across the prey, this may cause severe damage, perhaps even death. Prey stunned by the blow, or injured by the talons, usually falls to the ground, and after a sharp turn the falcon will reach it and deliver a final fatal bite. The blow delivered by the feet of a stooping falcon has long been the subject of debate – is the foot closed or open? How does the bird avoid injury? The best available evidence is that the toes are extended so that the blow is associated with a potential raking by the talons. Extended toes also allow the prey to be grabbed if contact allows. But why falcons do not injure their toes or legs more frequently is not entirely clear.


TABLE 1 Middle toe length as a percentage of tarsus length. Data from Cade (1982).
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Reversed sexual dimorphism (RSD)

Reversed sexual dimorphism (RSD) means that males of a species are smaller than females, a reverse of the ‘normal’ situation. But while all raptors exhibit RSD it is worth noting that despite what is occasionally seen in popular writing, RSD is not exclusive to raptors. In several other bird families – for example, Stercorariidae (the skuas/jaegers), Scolopacidae (the sandpipers) and Sulidae (the boobies/gannets) – males are also smaller than females with no suggestion of predatory behaviour. It is also noteworthy that Laniidae (the shrikes), which predate birds, rodents and lizards, do not exhibit RSD.

The effect of body mass on flight
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Page numbers in bold include illustrations. Since the production of this book, it has been decided that Northern and Hen Harriers are separate species, not subspecies. The Hen Harrier remains as Circus cyaneus, with the Northern Harrier now being Circus hudsonius.
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displays 28 and see under individual falcons

Doldrums 532

Dor-beetle (Geotrupes stercorarius) 316, 355

Dotterel (Charadrius morinellus) 116

Dove, Collared (Streptopelia decaocto) 116, 120, 212

Dove, Rock (Columba livia) 45, 106, 117, 122, 402, 404, 405

Dove, Stock (Columba oenas) 114, 115, 116, 118, 212, 244, 403, 405

Dove, Turtle (Streptopelia turtur) 121, 210

dragonflies 209, 220, 316, 324, 325, 328, 332, 333, 355, 398, 402, 406, 502

Dragonfly, Golden-ringed (Cordulegaster boltonii) 316, 407

Duck, Ruddy (Oxyura jamaicensis) 121

Dunlin (Calidris alpina) 63, 114, 115, 116, 120, 130, 131, 132, 133–5, 136, 137–8, 317, 403, 404, 410, 416, 417, 418, 420–2, 487, 520

Dunnock (Prunella modularis) 120, 218, 321, 403, 404, 405, 407

Eagle, Bald (Haliaeetus leucocephalus) 39, 41, 131, 132, 137, 194

Eagle, Golden (Aquila chrysaetos) 34, 42, 50, 51, 52, 151, 193, 194, 304, 477, 478, 479–80

Eagle, Wedge-tailed (Aquila audax) 70

Eagle, White-tailed (Haliaeetus albicilla) 50, 187, 192, 471

earthworms 210, 215, 303

East Anglia 37, 106

East Lothian 131, 134, 417, 423

Eggar Moth, Northern (Lasiocampa quercus callunae) 316, 398, 402, 406, 407

Eggar Moth, Oak (Lasiocampa quercus) 316

eggs 46–8 and see under individual falcons

Egret, Cattle (Bubulcus ibis) 11

Egret, Great (Ardea alba) 11

Elm, English (Ulmus minor var. vulgaris) 340, 412

Emberiza calandra (Corn Bunting) 321

Emberiza citronella (Yellowhammer) 121, 405, 407

Emberiza schoeniclus (Reed Bunting) 115, 321, 403, 404, 405, 407, 410

Emperor Moth (Saturnia pavonia) 316, 398, 402, 406, 407

Endromis versicolora (Kentish Glory Moth) 402

energy balance study, Groningen University 224–32

Eptesicus serotinus (Serotine Bat) 318

Eremophila alpestris (Shore Lark) 92, 399

Erinaceus europaeus (Hedgehog) 432

Erithacus rubecula (Robin) 114, 115, 116, 210, 403, 404, 405, 407

Essex 123, 124, 183, 302, 363

Exeter 118, 120–1, 126

eyas 1

eyes 1, 16, 69–73

Fagus sylvatica (Beech) 341, 342

Falco alopex (Fox Kestrel) 7, 198

Falco amurensis (Eastern Red-footed Falcon [Amur Falcon]) 7, 374

Falco araea (Seychelles Kestrel) 7

Falco ardosiaceus (Grey Kestrel) 7, 197, 198

Falco berigora (Brown Falcon) 10

Falco biarmicus (Lanner Falcon) 4–6, 60, 61, 157, 304

Falco cenchroides (Australian [Nankeen] Kestrel) 7, 198

Falco cherrug (Saker Falcon) 4–6

Falco chicquera (Red-necked/headed Falcon) 7

Falco columbarius, see Merlin

Falco colombarius richardsonii (Merlin) 30–1

Falco colombarius stuckleyi (Black Merlin) 24

Falco concolor (Sooty Falcon) 9, 60, 61, 374

Falco cuvierii (African Hobby) 8, 323, 324

Falco deiroleucus (Orange-breasted Falcon) 10

Falco dickinsoni (Dickinson’s Kestrel) 7, 197, 198

Falco eleonorae (Eleonora’s Falcon) 9, 46, 60, 61, 63, 304, 306, 311

Falco fasciinucha (Taita Falcon) 10

Falco femoralis (Aplomado Falcon) 10

Falco hypoleucus (Grey Falcon) 197

Falco jugger (Laggar Falcon) 4–6

Falco longipennis (Australian Hobby) 9

Falco mexicanus (Prairie Falcon) 4, 100, 157, 192, 194

Falco moluccensis (Moluccan [Spotted] Kestrel) 7, 198

Falco naumanni (Lesser Kestrel) 7, 10, 60, 199, 252, 303

Falco newtoni (Madagascar Kestrel) 7, 197, 198

Falco novaeseelandiae (New Zealand Falcon) 10, 41

Falco pelegrinoides (Barbary Falcon) 6–7, 60, 61, 65, 100

Falco peregrinus, see Peregrine

Falco peregrinus anatum 99, 527

Falco peregrinus babylonicus 99

Falco peregrinus brookei 99

Falco peregrinus calidus 99

Falco peregrinus cassini 99

Falco peregrinus ernesti 99, 100

Falco peregrinus furuitii 99

Falco peregrinus harterti 99

Falco peregrinus japonensis 99

Falco peregrinus macropus 99

Falco peregrinus madens 99

Falco peregrinus minor 99

Falco peregrinus nesiotes 99

Falco peregrinus pealei 99, 100

Falco peregrinus pelegrinoides 99

Falco peregrinus peregrinator 99

Falco peregrinus peregrinus 99

Falco peregrinus radama 99

Falco peregrinus submelanogenys 99

Falco peregrinus tundrius (Tundra Peregrine Falcon) 4, 11, 99, 100, 112

Falco punctatus (Mauritius Kestrel) 7

Falco rufigularis (Bat Falcon) 9–10

Falco rupicoloides (Greater [White-eyed] Kestrel) 7, 198, 199

Falco rusticolus (Gyrfalcon) 3, 4, 5, 10, 11, 12, 39, 65, 68, 71, 72, 100, 132, 138, 157, 194, 304, 477, 479, 480, 522

Falco severus (Oriental Hobby) 9

Falco sparverius (American Kestrel) 7–8, 41, 69, 198, 199, 258, 268, 296

Falco subbuteo streichi 307

Falco subbuteo subbuteo, see Hobby

Falco subniger (Black Falcon) 10

Falco tinnunculus, see Kestrel

Falco vespertinus (Western Red-footed Falcon) 7, 38, 60, 61, 213, 302, 309, 320, 333, 374, 378

Falco zoniventris (Madagascan Banded Kestrel) 7

Falcon, Amur (Eastern Red-footed Falcon) (Falco amurensis) 7, 374

Falcon, Aplomado (Falco femoralis) 10

Falcon, Barbary (Falco pelegrinoides) 6–7, 60, 61, 65, 100

Falcon, Bat (Falco rufigularis) 9–10

Falcon, Black (Falco subniger) 10

Falcon, Brown (Falco berigora) 10

falcon, derivation of word 1

Falcon, Eastern Red-footed (Amur Falcon) (Falco amurensis) 7, 374

Falcon, Eleonora’s (Falco eleonorae) 9, 46, 60, 61, 63, 304, 306, 311

Falcon, Grey (Falco hypoleucus) 197

Falcon, Laggar (Falco jugger) 4–6

Falcon, Lanner (Falco biarmicus) 4–6, 60, 61, 157, 304

Falcon, Laughing (Herpetotheres cachinnans) 2

Falcon, New Zealand (Falco novaeseelandiae) 10, 41

Falcon, Orange-breasted (Falco deiroleucus) 10

Falcon, Prairie (Falco mexicanus) 4, 100, 157, 192, 194

Falcon, Red-necked/Red-headed (Falco chicquera) 7

Falcon, Saker (Falco cherrug) 4–6

Falcon, Sooty (Falco concolor) 9, 60, 61, 374

Falcon, Taita (Falco fasciinucha) 10

Falcon, Tundra Peregrine (Falco peregrinus tundrius) 4, 11, 100, 112, 161, 181, 185–6

Falcon, Western Red-footed (Falcon vespertinus) 7, 38, 60, 61, 213, 302, 309, 320, 333, 374, 378

Falconet, Spot-winged (Spizipteryx circumcinctus) 2

Falconidae family 2, 22

Falconiformes 2, 3

Falconinae 2

falconry 1, 12, 98, 198, 414

falcons and hawks, differences 2

feather care 22, 23, 24–5

parasites 24–5

feet 17–18

Fennoscandia 8, 23, 30, 38, 41, 46, 48, 55, 64, 82–3, 85, 98, 122, 123, 183, 199, 214, 216, 234, 236, 248, 250, 254, 256, 269, 283, 285, 290, 291, 292, 301, 307, 387, 389, 397, 398, 399, 410, 412, 414, 429, 437, 430, 442, 459, 461, 463, 464, 466, 470, 472, 476, 479, 498

Ficedula hypoleuca (Pied Flycatcher) 407

Fieldfare (Turdus pilaris) 34, 114, 115, 116, 117, 118, 120, 124, 125, 403, 404, 405, 407, 409, 476

filariasis 189

Finch, House (Carpodacus mexicanus) 473

Finland 35, 82, 85, 122, 153, 185, 212, 214, 236, 237, 248, 249, 254, 255, 256, 259, 264, 269, 283, 301, 307, 498, 500

fish, as prey 210, 319

Flea Beetle, Cabbage Stem (Psylliodes chrysocephala) 56

flight 19–20, 57–64 and see under individual falcons

‘floaters’ 32–3, 148, 150

flocking, by prey 63, 62, 419–23, 424, 525

fly, louse (Crataerina melbae) 270

Flycatcher, Pied (Ficedula hypoleuca) 407

Flycatcher, Spotted (Muscicapa striata) 405, 407

food caching 26–7, 132, 141, 221, 222–4, 332, 411–13

forest falcons 2

fovea 16, 69

fowl cholera 189

Fox Moth (Macrothylacia rubi) 316, 403, 407

Fox, Arctic (Vulpes lagopus) 191, 196

Fox, Red (Vulpes vulpes) 112, 196, 304, 432, 433, 480

France 37, 48, 110, 112, 162, 166, 174, 213, 226, 255, 279, 290, 314, 316, 318, 319, 329, 330, 341, 364, 367, 373, 466, 498

Fratercula arctica (Puffin) 116, 117

Fraxinus excelsior (Ash) 341

Frederick II, De Arte Venandi cum Avibus 97–8

Fringilla coelebs (Chaffinch) 114, 115, 116, 118, 120, 321, 402, 403, 404, 405, 406, 407, 408, 410, 467, 476

Fringilla montifringilla (Brambling) 116, 399, 403, 405, 407, 476

Frog, Common (Rana temporaria) 402

frogs 319, 402

Fulica atra (Coot) 121

Fulmar (Fulmarus glacialis) 39, 117, 191–2

Fulmarus glacialis (Fulmar) 39, 117, 191–2

Gallinago gallinago (Snipe) 114, 115, 116, 117, 120, 135, 212, 403, 404, 405, 406, 407, 419, 471

Gallinula chloropus (Moorhen) 120, 124

game management 50–3, 433–4, 473–4, 487, 488, 490, 513

Garrulus glandarius (Jay) 114, 115, 116, 120, 224, 242, 317, 332

gastroliths 25

Gecko, Zarudny’s Bent-toed (Cyrtopodion russowii) 319

Georgia 314, 317

Geotrupes stercorarius (Dor-beetle) 316, 355

Germany 10, 24, 33, 35, 44, 48, 60, 151, 155, 185, 219, 249–50, 252, 260, 283, 300, 301, 314, 322, 340, 344, 345, 356, 357, 362, 364, 368, 372, 373, 375, 377, 379, 498

Glaucidium passerinum (Pygmy Owl) 84

global warming 498, 503, 520

Gloucestershire 215

Godwit, Bar-tailed (Limosa lapponica) 121

Godwit, Black-tailed (Limosa limosa) 121

Goldcrest (Regulus regulus) 38, 112, 212, 316, 403, 404, 405, 407, 413

Goldfinch (Carduelis carduelis) 115, 120, 218, 403, 404, 405, 407

Goosander (Mergus merganser) 115

Goose, Barnacle (Branta leucopsis) 75

Goose, Canada (Branta canadensis) 190

Goose, Greylag (Anser anser) 111

Goose, Red-breasted (Branta ruficollis) 190

Goshawk (Accipiter gentilis) 34, 44, 48, 50, 64, 74, 302, 304, 345, 358, 384, 433, 477, 478, 479, 493, 495, 496–7, 500, 503, 505, 506, 517, 522

grasshoppers 209, 324

Grayling, Arctic (Thymallus arcticus) 113

Grebe, Black-necked (Podiceps nigricollis) 121

Grebe, Little (Tachybaptus ruficollis) 120

Greenfinch (Carduelis chloris) 114, 116, 120, 321, 403, 404, 405, 407, 410

Greenland 153, 194

Greenshank (Tringa nebularia) 114, 116, 525

Groningen, University studies 23, 74, 86–7, 88–90, 224–32, 258, 264–5, 275, 333, 425, 428

Ground Squirrel, Arctic (Urocitellus parryii) 71, 112

Ground Squirrel, California (Otospermophilus beechyi) 113

Ground-beetle, Violet (Carabus violaceus) 316

grouse moors 50–3, 433–4, 473, 487, 488, 490, 517

Grouse, Black (Lyrurus tetrix) 50, 115, 116, 405, 477

Grouse, Red (Lagopus lagopus scoticus) 50, 51, 64, 77–80, 114, 115, 116, 117, 118, 123, 403, 404, 405, 407, 409, 513, 517, 521

Grouse, Sage (Centrocercus urophasianus) 63–4

Gryllus bimaculatus (Garden Cricket) 332

Guillemot (Uria aalge) 113, 117

Guillemot, Black (Cepphus grille) 117

Gull, Audouin’s (Larus audoiuinii) 525

Gull, Black-headed (Chroicocephalus ridibundus) 114, 115, 116, 120, 122, 123, 143, 304, 326, 385

Gull, Common (Larus canus) 114, 115, 116

Gull, Great Black-backed (Larus marinus) 111, 117, 196, 302, 477

Gull, Herring (Larus argentatus) 117, 129, 384

Gull, Lesser Black-backed (Larus fuscus) 116

Gull, Yellow-legged (Larus michahellis) 137

Gymnodactyulus russowi 529

Gypaetus barbatus (Lammergeier) 384–5

Gyps fulvus (Griffon Vulture) 299

Gyps rueppellii (Ruppell’s Vulture) 522

Gyrfalcon (Falco rusticolus) 3, 4, 5, 10, 11, 12, 39, 65, 68, 71, 72, 100, 132, 138, 157, 194, 304, 477, 479, 480, 522

‘hacking’ 534

Haematopus ostralegus (Oystercatcher) 32, 33, 116, 117, 135, 405, 406

Haliaeetus albicilla (White-tailed Eagle) 50, 187, 192, 471

Haliaeetus leucocephalus (Bald Eagle) 39, 41, 131, 132, 137, 194

Hampshire 137, 367

Hare, Brown (Lepus europaeus) 115, 207–8

Hare, Mountain (Lepus timidus) 116

Harrier, Australasian (Swamp) (Circus approximans) 10

Harrier, Hen (Northern) (Circus cyaneus) 50, 51, 52, 53, 137, 220, 406, 467, 475, 477, 521, 528

Harrier, Marsh (Circus aeruginosus) 371

Harrier, Montagu’s (Circus pygargus) 38, 320, 327

Hawfinch (Coccothraustes coccothraustes) 114

Hawk, Cooper’s (Accipiter cooperii) 479

Hawk, Harris (Parabuteo unicinctus) 389

Hawk, Red-tailed (Buteo jamaicensis) 41, 112, 479

Hawk, Sharp-shinned (Accipiter striatus) 137, 471–3

Hawker, Brown (Aeshna grandis) 333

Hawker, Migrant (Aeshna mixta) 333, 502–3

Hawker, Southern (Aeshna cyanea) 316, 333

Heather (Ling) (Calluna vulgaris) 432, 510

Hebrides 316, 404, 436

Hedgehog (Erinaceus europaeus) 432

Heron, Great Blue (Ardea herodias) 477

Heron, Grey (Ardea cinerea) 44, 111, 242, 340, 384

Herpetotheres cachinnans (Laughing Falcon) 2

Hertfordshire 98, 336

hierofalcons 4–6

Himalayas 314, 363

Hippolais icterina (Icterine Warbler) 374

Hirundo rustica (Barn Swallow) 56, 96, 121, 313, 317, 320, 321, 323, 324, 326, 327, 328, 330–1, 332, 335, 356, 403, 405, 406, 407, 416–7

Hobby, African (Falco cuvierii) 8, 323, 324

Hobby, Australian (Falco longipennis) 9

Hobby (Falco subbuteo) 8–9, 10, 14–15, 309, 326, 327, 369, 385, 501, 504 see also Hobby, female

bathing 24

breeding 14–15, 28, 29, 337–62

chicks 47, 311, 318, 351–3, 361, 376

calls 315

diet 322–3

feeding 318, 322, 323, 328, 334, 347, 	350, 507

growth 346–57

plumage 311, 348–9

clutch size 47–8, 344–5

and contamination 54

copulation 342–3

courtship feeding 338

death, causes of 377–8

derivation of name 305

diet and prey 14–15, 37–8, 316–25

differences from other falcons 34–56

dimensions and weight 307–8

display 337–9

eggs and egg-laying 45–6, 343–5

energy balance 332–4

feet 17–18

flight 61, 68, 94–6, 325–7

mimicking 328

food caching 332

habitat 14–15, 34–5, 312–15, 313, 314

hunting 94–6, 325–32

cooperative 328

incubation 346

increase in numbers 502–5

insect hunting strategies 324, 328

juveniles 9, 308–9, 310, 333, 352–7 354, 355, 356, 377, 501

and Kestrels 304, 320, 333–4, 378–9, 384

kleptoparasitism 137, 320

life expectancy 375–7

mate fidelity 362

migration and movement 15, 33, 45–6, 48, 96, 323–4, 327, 363–74

moult 312

nest sites 44, 340–2, 360–2, 361, 376

fidelity 29, 360–2

parasites 322, 378

pellet analysis 316, 318

and peregrines 320

and pesticides 506

plumage 308, 311–12, 335, 338

population, estimates and trends 48, 501–8

predators 34, 383–6

range 306–7

increase in 501–5

success 336, 357–60

survival 374–8

territory 334–6

urban dwelling 313

voice 315

and Wood Pigeons 379–83

Hobby, female 310, 328, 507

breeding behaviour 337

calls 315

chick care 318, 322, 323, 346

dimensions and weight 307–8

displays 339

egg-laying 343–4

plumage 308

Hobby, Oriental (Falco severus) 9

Honeybee, European (Apis mellifera) 55

Honey-buzzard (Pernis apivorus) 192, 362, 371, 497

humans, disruption and persecution by 49–56, 118, 196, 304, 433–4, 473–4, 480, 494, 517–18

Hungary 331

hunting techniques 36–41 and see under individual falcons

Hydrobates pelagicus (European Storm Petrel) 130, 316–17

Ibis, Glossy (Plegadis falcinellus) 11

Iceland 317, 389, 397, 430, 437, 442, 458, 463, 467, 477, 478, 479

Inachis io (Peacock Butterfly) 403

incestuous relationships 153–4

Inclosure Act 1773 49

incubation 29 and see under individual falcons

India 181, 255, 363

insects, as prey 37, 38, 189, 209, 215, 217, 221, 307, 316, 322–4, 326, 328–30, 332–4, 346, 354, 355–7, 367, 373, 374, 397, 404, 416, 452

Ireland 12, 36, 98, 106–7, 135, 182, 187, 189, 215, 289, 387, 399, 406, 412, 435, 437, 455, 464, 476, 477

Ireland, Northern 408, 469

Israel 60, 248

Italy 56, 98, 153, 196, 208, 252, 290, 311, 335, 345, 358–9, 360, 363, 364, 370, 372, 373, 378, 381

Ixodes ricinus 270

Jackdaw (Corvus monedula) 114, 115, 116, 117, 120, 244

Japan 8, 98, 133, 150, 197, 252

Jay (Garrulus glandarius) 114, 115, 116, 120, 224, 242, 317, 332

Jynx torquilla (Wryneck) 113, 116, 315, 402

Kakapo (Strigops habroptila) 2

Kent 328, 336, 402, 411

Kentish Glory Moth (Endromis versicolora) 402

Kes (film) 285

Kestrel (Falco tinnunculus) 7–8, 14, 70, 93, 200, 217, 278, 491, 497 see also Kestrel, female

aerial prey 210–13

basal metabolic rate (BSR) 203

bathing 23

breeding 14, 29, 234–88

cycle 228–30

brooding 262–5

calls 197, 206–7

captive 209, 258

chicks 16, 202, 207, 209, 242–3, 245, 	269–82, 272, 274–8, 494

brooding 261–3, 273–5, 499

feeding 270–1, 273, 274, 278

fledging 275–9, 280

growth 271

parasites 279

sex ratio 273

clutch size 47, 250, 261–8

conservation status 1

copulation 253–1, 253

courtship feeding 239–40

death, causes of 299–300, 499–500

decline in numbers 490–500

derivation of name 197

diet and prey 14, 37, 199, 207–19, 493–9

differences from other falcons 34–56

dimensions and weight 14, 199–200

diseases 300

displays 238–40

eggs and egg-laying 44, 46, 252–61, 276

eggs, as food 210

energy balance 224–32

food caching 221, 222–4

flight 74, 86–91

habitat 14, 35, 204–6

and Hobbies 304, 320, 333–4, 378–9, 384

hovering 86–91, 92–3, 197, 220, 223

and human interference 285, 299, 304

and human landscapes 205

hunting 82–91, 220–4

incubation 265, 268–70

juveniles 23, 202, 203–4, 217, 236, 239, 279–82, 283, 288–9, 295, 297–8

kleptoparasitism 213

learning 84

mate fidelity 287

and Merlins 475–6

moult 202–3, 258

movement and migration 33, 48, 286–8, 288–94

nest sites 44, 209, 240–9

boxes/baskets 209, 241–3, 244, 272

buildings 246–9, 247

cliffs 241

fidelity to 286

pair formation 235–8

pellet analysis 213–19

perch hunting 220

and Peregrines 193, 301–2

plumage 200–4, 236

polyandry 235

polygony 234–5

population estimates and trends 490–500

predators 34, 493–8

range 197–9

roosts 123, 293–4

similarities with other falcons 16–41

subspecies 100, 198–9

survival 33, 294–300

territory 232–4

vision 64, 82–6

voice 197, 206–7

wing 58

winter acivity 289–94

Kestrel, American (Falco sparverius) 7–8, 41, 69, 198, 199, 258, 268, 296

Kestrel, Australian (Nankeen) (Falco cenchroides) 7, 198

Kestrel, Dickinson’s (Falco dickinsoni) 7, 197, 198

Kestrel, female 8, 201, 262, 278, 499

aggression 233

brooding 261–3, 273–5

displays 238–9

egg-laying and incubation 254–60, 264

energy expenditure 228–32

site and mate fidelity 286–7

food consumption 217, 224–5, 239–40

mating 235–8, 253–4

migration 291–2

plumage 201, 202–3

weight and dimensions 199–200

Kestrel, Fox (Falco alopex) 7, 198

Kestrel, Greater (White-eyed) (Falco rupicoloides) 7, 198, 199

Kestrel, Grey (Falco ardosiaceus) 7, 197, 198

Kestrel, Lesser (Falco naumanni) 7, 10, 60, 199, 252, 303

Kestrel, Madagascan Banded (Falco zoniventris) 7

Kestrel, Madagascar (Falco newtoni) 7, 197, 198

Kestrel, Mauritius (Falco punctatus) 7

Kestrel, Moluccan (Spotted) (Falco moluccensis) 7, 198

Kestrel, Seychelles (Falco araea) 7

Kielder Forest 36, 394, 495, 496, 515–17

Kingfisher (Alcedo atthis) 121

Kite, Black (Milvus migrans) 358, 361, 379, 383

Kite, Red (Milvus milvus) 50, 52, 85, 497, 498, 499–500

Kittiwake (Rissa tridactyla) 116, 117

kleptoparasitic attacks 132, 137, 213, 320

Knot (Calidris canutus) 114, 115

Lacerta vivipara (Viviparous Lizard) 209, 407

Lagopus lagopus scoticus (Red Grouse) 50, 51, 64, 77–80, 114, 115, 116, 117, 118, 123, 403, 404, 405, 407, 409, 513, 517, 521

Lagopus mutus (Ptarmigan) 50, 71, 116, 123

Lake District 20, 114, 123, 146–7, 176, 403, 490

Lammergeier (Gypaetus barbatus) 384–5

Lanius excubitor (Great Grey Shrike) 83, 92

Lanius minor (Lesser Grey Shrike) 374, 379

Lapwing (Vanellus vanellus) 37, 114, 115, 116, 117, 118, 120, 122, 123, 124, 212, 326, 402, 403, 404, 405, 407, 410, 416

Lark, Shore (Eremophila alpestris) 92, 399

Larus argentatus (Herring Gull) 117, 129, 384

Larus audoiuinii (Audouin’s Gull) 525

Larus canus (Common Gull) 114, 115, 116

Larus fuscus (Lesser Black-backed Gull) 116

Larus marinus (Great Black-backed Gull) 111, 117, 196, 302, 477

Larus michahellis (Yellow-legged Gull) 137

Lasiocampa quercus callunae (Northern Eggar Moth) 316, 398, 402, 406, 407

Lasiocampa quercus (Oak Eggar Moth) 316

Latham, Simon 25

Laudakia nupta (Large-scaled Rock Agama) 319

lead contamination 187–9, 471–3

Leicestershire 326

Lemming, Northern Collared (Dicrostonyx groenlandicus) 112

Lemming, Norwegian (Lemmus lemmus) 38, 397

Lemmus lemmus (Norwegian Lemming) 38, 397

Lepus europaeus (Brown Hare) 115, 207–8

Lepus timidus (Mountain Hare) 116

lifetime reproductive success (LRS) 30, 461

Lime, Common (Tilia europaea) 341

Limosa lapponica (Bar-tailed Godwit) 121

Limosa limosa (Black-tailed Godwit) 121

Lincolnshire 341

Linnaeus, Systema 98

Linnet (Carduelis cannabina) 114, 115, 403, 404, 405, 407, 410, 411

Lizard, Viviparous (Lacerta vivipara) 209, 407

lizards 210, 217, 222, 319, 397

logarithmic spiral 71–3, 72

Loxia curvirostra (Common Crossbill) 116, 403, 404, 405, 515

Luscinia svecica (Bluethroat) 402, 405

Lutra lutra (Otter) 432

Lymnocryptes minimus (Jack Snipe) 121

Lyrurus tetrix (Black Grouse) 50, 115, 116, 405, 477

Macrothylacia rubi (Fox Moth) 316, 403, 407

Magpie (Pica pica) 50, 115, 116, 118, 120, 213, 242, 244, 303, 317, 379, 383, 468

Magpie, Black-billed (Pica hudsonia) 32, 395

Mallard (Anas platyrhynchos) 114, 115, 116, 118, 122, 129

Malta 363, 364, 367, 371–2, 373

Manchester 37, 218

Marram Grass (Ammophila arenaria) 432

Marten, Pine (Martes martes) 358, 385, 480

Martes martes (Pine Marten) 358, 385, 480

Martin, House (Delichon urbicum) 94, 114, 313, 320, 321, 322, 323, 326, 327, 403, 404, 405, 407

Martin, Purple (Progne subis) 32

Martin, Sand (Riparia riparia) 38, 212, 325, 331, 403, 405, 407

Mason Bee, Solitary Red (Osmia bicornis) 55

Melanitta deglandi (White-winged Scoter) 113

Meles meles (Badger) 432

Melolontha melolontha (Cockchafer) 316

Melopsittacus undulatus (Budgerigar) 121, 316, 402, 529

mercury 187, 471, 512–14

Merganser, Red-breasted (Mergus serrator) 116

Mergus merganser (Goosander) 115

Mergus serrator (Red-breasted Merganser) 116

Merlin (Falco columbarius) 10–12, 94, 95, 391 see also Merlin, female

basal metabolic rate (BMR) 425

bathing 24

breeding 15, 28, 29, 30–2, 429–64

chicks 42, 393, 433–5, 445, 447, 451–4, 457, 461, 462, 478, 518, 519

feeding 401, 445, 446–9, 454–5, 	508, 509

growth 444–55

mortality 455–6

plumage 393

clutch size 48, 442–3

conservation status 1

contamination effects 471–4

cooperative behaviour 467–8, 475–7

copulation 437–8

death, causes of 471–5

derivation of name 388

diet and prey 38–9, 396–411

sex differences 409–10

differences from other falcons 34–5

diseases 473–5

displays 430–2

eggs and egg-laying 44, 438–44, 451

energy balance 425–8

in falconry 414

and Fieldfares 476

flight 59, 92–4, 414–18

mimicking 417

food caching 411–13

habitat 15, 35–6, 394–6, 395

human persecution and disturbance 49, 473–4, 80

hunting 92–4, 414–25

success rates 418–19

incubation 443–4

juvenile 392, 411, 450, 458, 511

moult 394

mortality 469

plumage 392

and Kestrels 475–6

kleptoparasitism 137

mate fidelity 463–4

moult 393–4, 466

movement and migration 48, 62, 464–8

nest sites 15, 41–2, 432–5

baskets and boxes 401, 434

fidelity 29, 461–3

pair formation 429–30

parasites 475

pellet analysis 400–2

perch hunting 215

and pesticides 471–2, 509–14

plumage 391–2

population estimates and trends 514–20

prey, defensive tactics 420–5

predators 15, 34, 477–80

range 388–9

ringing flight 414

roosts 123, 468

shooting 473–4

similarities with other falcons 16–41

Starlings, association with 467–8

stooping 415

subspecies and hybrids 389

success rate 134

survival 33, 468–75

territory 428–9, 461–3

voice 396

weight and dimensions 389–90

wintering 464–8

and Wood Pigeons 477

Merlin (Falco columbarius richardsonii) 30–1

Merlin, Black (Falco columbarius stuckleyi) 24

Merlin, female 1, 59, 446, 453, 454, 474, 513

chick care 455, 460–1

fidelity 462–4

incubation 443–4

migrating 464, 466

plumage 392

weight and dimensions 389–90

Mexico 163, 180, 181, 183

Michell, Edward Blair 529

Micrastur 2

Microhierax 2

Micromys minutus (Harvest Mouse) 37, 216

Microtus agrestis (Short-tailed Field Vole) 82, 83, 84, 85, 114, 115, 214, 215, 397, 402, 403, 490, 497, 498

Microtus arvalis (Common Vole) 125, 213, 214, 215, 221

Microtus arvalis orcadensis (Orkney Vole) 244

Microtus levis (Sibling Vole) 83

migration 33, 45–6, 48, 60–1 and see under individual falcons

Milvago 2

Milvus migrans (Black Kite) 358, 361, 379, 383

Milvus milvus (Red Kite) 50, 52, 85, 497, 498, 499–500

Mole (Talpa europaea) 37, 208, 318

Moorhen (Gallinula chloropus) 120, 124

mortality, differential 29–30

Motacilla alba yarrellii (Pied Wagtail) 120, 218, 317, 321, 403, 404, 405, 407, 410

Motacilla cinerea (Grey Wagtail) 114, 115, 116, 405, 407

Motacilla flava (Yellow Wagtail) 317

moult 2, 25 and see under individual falcons

Mouse, Harvest (Micromys minutus) 37, 216

Mouse, House (Mus musculus) 83, 216

Mouse, Wood (Apodemus sylvaticus) 208, 215, 403

mtDNA analysis 3

Murrelet, Ancient (Synthliboramphus antiquus) 130, 131–2, 141, 146

Mus musculus (House Mouse) 83, 216

Muscicapa striata (Spotted Flycatcher) 405, 407

Mustela ermine (Stoat) 112, 432

Mustela nivalis (Weasel) 37, 207, 213

Myodes glareolus (Bank Vole) 83, 84, 85, 207, 208, 216, 250

Myotis daubentonii (Daubenton’s Bat) 319

Nautilus 71

neonicotinoids 54–6, 506

nest boxes 107–8, 247–8, 252

nest sites 41–4, 151–5

cliffs 41, 42, 151, 341

ground 41, 42, 153, 244–5, 341, 432–5

pylons 248, 314, 334, 341, 386

tree 42, 154, 241–4, 434–5

urban 41, 42, 44, 155, 184, 246–9

Netherlands 23, 74, 86–7, 88–90, 213, 214, 220, 221, 224–32, 251, 255, 257, 258, 261, 263–7, 273, 275, 286, 289, 295–7, 298, 304, 314, 318, 333, 340, 344, 345, 346, 347, 357, 358, 363, 378, 379, 425, 428, 505

New Forest 317, 320–1, 328, 335, 412, 516

New Zealand 100

Nightjar (Caprimulgus europaeus) 294

North America 22, 24, 30, 36, 41, 46, 71, 73, 98, 100, 112, 113, 122, 126, 130–7, 146, 148, 149, 150, 151, 153, 157, 159–60, 161, 162–3, 173–4, 177, 180, 181, 185, 186, 189, 193, 194, 196, 300, 387, 389, 395, 396, 397, 398, 408, 411, 419, 421, 429, 430, 437, 440, 443, 449, 455, 463, 471, 479, 480

Northumberland 52, 394, 399, 402, 403, 404, 430, 432, 436, 442, 456, 467

Norway 186, 188, 216, 305, 341, 387, 399, 412, 442, 464, 472, 476, 479

Numenius arquata (Curlew) 34, 114, 115, 116, 117, 118, 124, 301, 403, 405, 407

Numenius phaeopus (Whimbrel) 116

Nuthatch (Sitta europaea) 407

Nyctalus noctula (Noctule Bat) 113, 121, 318

Nymphicus hollandicus (Cockatiel [Quarrion]) 75, 121

Oceanodroma furcata (Fork-tailed Storm Petrel) 146

Oceanodroma leucorhoa (Leach’s Petrel) 121, 130, 146, 212, 411

Ochotona alpina (Alpine Pika) 318

Ochotona hyperborea (Northern Pika) 318

Oenanthe oenanthe (Wheatear) 38, 114, 115, 116, 117, 190, 191, 397, 399, 402, 403, 404, 405, 407

Oilseed Rape (Brassica napus) 55

organochlorines 54, 160, 187, 285, 299, 301, 442, 455, 456, 471, 483–6, 506, 509, 511, 512–14, 518

Orkney 106, 192, 244, 246, 390, 402, 446–7, 512–14

Ornithologia Britannica 98

Ornithomya frigillana 378, 474, 475

Orthetrum cancellatum (Black-tailed Skimmer) 333

Oryctolagus cuniculus (Rabbit) 112, 114, 115, 116, 207, 244, 318, 397

Osmia bicornis (Solitary Red Mason Bee) 55

Osprey (Pandion haliaetus) 11, 50, 130, 371, 383

Otospermophilus beechyi (California Ground Squirrel) 113

Otter (Lutra lutra) 432

Ouzel, Ring (Turdus torquatus) 34, 114, 115, 190, 403, 404, 405, 407

Owl, Barn (Tyto alba) 11, 20, 37, 50, 115, 213, 244, 250, 270, 294, 302, 304, 324, 499–500, 521, 529

Owl, Eagle (Bubo bubo) 32, 193, 304, 361, 384, 479, 531

Owl, Great Horned (Bubo virginianus) 193, 479

Owl, Little (Athene noctua) 114, 244, 294, 304

Owl, Long-eared (Asio otus) 50, 114, 211, 233, 495, 496, 528

Owl, Pygmy (Glaucidium passerinum) 84

Owl, Short-eared (Asio flammeus) 34, 37, 50, 52, 116, 213, 250, 477, 478, 495, 496, 528

Owl, Snowy (Bubo scandiacus) 47, 190, 191, 250, 301

Owl, Tawny (Strix aluco) 34, 50, 52, 114, 199, 244, 304, 357, 384, 433, 478, 479, 495, 496

Owl, Tengmalm’s (Aegolius funereus) 21, 431, 528, 531

Owl, Ural (Strix uralensis) 531

Oxyura jamaicensis (Ruddy Duck) 121

Oystercatcher (Haematopus ostralegus) 32, 33, 116, 117, 135, 405, 406

Pacific Ocean 129–30

Pakistan 319

Pandion haliaetus (Osprey) 11, 50, 130, 371, 383

Parabuteo unicinctus (Harris Hawk) 389

Parakeet, Rose-ringed (Psittacula krameri) 121

parasites 24–5, 85, 189–90, 270, 300, 322, 378, 469, 474–5

parasitic drag 66, 67, 68

parrots, link with falcons 2–3

Partridge, Grey (Perdix perdix) 81, 114, 115, 124, 398, 403, 405, 444

Partridge, Red-legged (Alectoris rufa) 82

Parus major (Great Tit) 121, 212, 270, 321, 404, 405, 407

Passer domesticus (House Sparrow) 36, 37, 120, 210, 212, 218, 219, 317, 321, 396, 399, 400, 402, 403, 405, 407, 408, 426, 467, 471, 473, 513

Passer domesticus italiae (Italian House Sparrow) 383

Passer montanus (Tree Sparrow) 321, 383

Passerella iliaca (Fox Sparrow) 146, 406

Pastor roseus (Rose-coloured Starling) 75, 531

Peacock Butterfly (Inachis io) 403

pellet analysis 25–6, 213–19, 316, 318, 400–2

Pembrokeshire 20, 137, 182

Perdix perdix (Grey Partridge) 81, 114, 115, 124, 398, 403, 405, 444

Peregrine (Falco peregrinus) 6, 10–11, 13, 19, 22, 76, 81, 105, 109 see also Peregrine, female

aerial hunting 126

and Barn Owls 302

basal metabolic rate (BMR) 142–3

bathing 23

‘binding’ 127–8

breeding 13, 28, 29 148–180

age 148–50

density 146–8

success 173–9

captive 100, 128, 141–3, 155, 157, 159, 161, 177–8, 190, 200

chicks 17, 43, 104, 110–11, 164–73, 168–70, 177, 482

feeding 165, 166–71, 489

feet 18

growth 164–8

teaching 171–2

sex ratio 164

clutch size 46, 160–1

conservation status 1

copulation 158

courtship feeding 156, 157–8

death, causes of 186–7, 482–6

decline in numbers 481–8

diet and prey 13, 46, 111–40, 487–8

dimensions and weight 13, 101

differences from other falcons 34–56

diseases 189–90

display 155–8

distances travelled 138–9

‘dummy’ or ‘warm-up’ attacks 132, 136–7

earliest mentions 97–8

eggs and egg-laying 45, 158, 159–60, 187

energy balance 13, 36, 106–8

fledging 167–8, 194

flight 59, 60, 64–82, 66, 127–41

food caching 141

food passing 156, 162

habitat 13, 36, 106–8

and Hobby 320

hunting 64–81, 127–141, 418

incubation 161–4, 163, 183

juveniles 103–4, 107, 171–3

and Kestrels 301–2

kill 128, 140

kleptoparasitism 132, 137

mantling 79, 166

mate fidelity 108

moult 105–6

mortality 184–90

movement and migration 48, 62, 181–4

name 97–8

nest sites 42, 43–4, 151, 152, 153–5

artificial 154, 174

fidelity to 179–80

night hunting 131–2

pair hunting 129, 132, 137

persecution 49, 53–4, 481–3, 490

and pesticides 187, 483–6

plumage 101–6

population estimates and trends 481–90

predators 34

prey species tables 114–18

pursuit hunting 130–1

range 98, 99, 100, 144–8

‘ringing’ 127, 131

seabirds, hunting 129–31

similarities with other falcons 16–41

speed 64–9

stooping (diving) 66, 77, 127

striking 128–9

survival 184–90

territory 144–8

urban dwelling 107–8, 118–21, 132, 171–3, 526

vision 69–73

voice 108–11

wing 58

wintering 123–6

Peregrine, female 102, 109, 121, 134, 147, 184, 482, 488

mating 149–50, 157–8

call 108, 110

egg-laying and incubation 159–64

food consumption 141–2

plumage 102–3

range 145–6

reproductive success 177–9

site and mate fidelity 180–1

weight and dimensions 101

Peregrine Falcon, Tundra (Falco peregrinus tundrius) 11

Periparus ater (Coal Tit) 115, 403, 405, 407

Perlin 66

Pernis apivorus (Honey-buzzard) 192, 362, 371, 497

pesticides and contaminants 54–6, 160, 187, 299, 301, 442, 455, 471–3, 483–6, 509–14

Petrel, European Storm (Hydrobates pelagicus) 130, 316–17

Petrel, Fork-tailed Storm (Oceanodroma furcata) 146

Petrel, Leach’s (Oceanodroma leucorhoa) 121, 130, 146, 212, 411

Phalcoboenus 2

Phasianus colchicus (Pheasant) 49, 50, 80, 114, 115, 407, 302

Pheasant (Phasianus colchicus) 49, 50, 80, 114, 115, 407, 302

Phoenicurus ochruros (Black Redstart) 244

Phoenicurus phoenicurus (Redstart) 405, 407

Phylloscopus collybita (Chiffchaff) 121, 404, 407

Phylloscopus sibilatrix (Wood Warbler) 407

Phylloscopus trochilus (Willow Warbler) 121, 403, 404, 405, 407

phylogenetic analyses 2

Pica hudsonia (Black-billed Magpie) 32, 395

Pica pica (Magpie) 50, 115, 116, 118, 120, 213, 242, 244, 303, 317, 379, 383, 468

Picea abies (Norway Spruce) 341

Picea sitchensis (Sitka Spruce) 435, 515

Picus viridis (Green Woodpecker) 38, 114, 244, 332, 383

Pigeon, Feral/Domestic (Columba livia) 39, 45, 53–4, 101, 106, 114, 115, 116, 117, 118, 120, 121, 122, 123, 126–7, 133, 153, 155, 171–2, 184, 389, 403

Pigeon, Wood (Columba palumbus) 34, 44, 106, 114, 115, 116, 120, 123, 124, 129, 242, 340, 354, 358, 360, 379–83, 477

pigeon racing 53–4

pigeons, carrier 118, 481

Pika, Alpine (Ochotona alpina) 318

Pika, Northern (Ochotona hyperborea) 318

Pine, Scots (Pinus sylvestris) 332, 340, 341, 367

Pinus sylvestris (Scots Pine) 332, 340, 341, 367

Pipistrelle, Common (Pipistrellus pipistrellus) 212–3

Pipistrellus pipistrellus (Common Pipistrelle) 212–3

Pipistrellus sp. 318

Pipit, Meadow (Anthus pratensis) 26, 27, 38, 93, 94, 114, 115, 116, 210, 211, 321, 391, 397, 398, 402, 403, 404, 405–6, 407, 408, 412, 413, 415, 416, 420, 478, 518, 519

Pipit, Tree (Anthus trivialis) 121, 321, 404

Plecotus auritus (Brown Long-eared Bat) 319

Plectrophenax nivalis (Snow Bunting) 114, 116, 191, 398, 403, 404, 405, 505

Plegadis falcinellus (Glossy Ibis) 11

Plover, Golden (Pluvialis apricaria) 114, 115, 116, 117, 120, 124, 403, 404, 405, 416

Plover, Grey (Pluvialis squatarola) 121

Plover, Ringed (Charadrius hiaticula) 115, 118, 317, 402, 404, 410

plumage 22–5 and see under individual falcons

Pluvialis apricaria (Golden Plover) 114, 115, 116, 117, 120, 124, 403, 404, 405, 416

Pluvialis squatarola (Grey Plover) 121

Podiceps nigricollis (Black-necked Grebe) 121

Poecile montanus (Willow Tit) 321, 403

Poecile palustris (Marsh Tit) 321, 404, 407

Poland 218–19

Polihierax 2

polyandry 235

Polyborus 2

polygony 234–5

Portugal 48, 182, 307

predators 15, 34, 383–6, 493–8, 477–80

predatory adaptations 16–19

prey

colour of 399

escape tactics 62–4, 419–23, 424, 525

and see under individual falcons

Progne subis (Purple Martin) 32

Protection of Birds Act 1954 50

Prunella modularis (Dunnock) 120, 218, 321, 403, 404, 405, 407

Psittacula krameri (Rose-ringed Parakeet) 121

Psylliodes chrysocephala (Cabbage Stem Flea Beetle) 56

Ptarmigan (Lagopus mutus) 50, 71, 116, 123

Pteridium aquilinum (Bracken) 432

Ptychoramphus aleuticus (Cassin’s Auklet) 131, 136, 146

Puffin (Fratercula arctica) 116, 117

Puffinus puffinus (Manx Shearwater) 116

pulli 1–2

pygmy falcons 2

pylon-nesting 248, 314, 334, 341, 386

Pyrrhocorax pyrrhocorax (Chough) 118

Pyrrhula pyrrhula (Bullfinch) 114, 115, 116, 403, 404, 405, 407

Quail (Coturnix coturnix) 92, 121, 132, 359

Quarrion (Cockatiel) (Nymphicus hollandicus) 75, 121

Rabbit (Oryctolagus cuniculus) 112, 114, 115, 116, 207, 244, 318, 397

Rail, Water (Rallus aquaticus) 121, 132

Rallus aquaticus (Water Rail) 121, 132

Rana temporaria (Common Frog) 402

‘rangle’ 25

Rat, Brown (Rattus norvegicus) 121, 207, 500

Ratcliffe index 483–6

Rattus norvegicus (Brown Rat) 121, 207, 500

Raven (Corvus corax) 50, 123, 151, 192, 242, 340, 383, 384, 468, 477

Razorbill (Alca torda) 117

Recurvirostra avosetta (Avocet) 121

Redpoll, Common (Carduelis flammea) 191

Redpoll, Lesser (Carduelis cabaret) 121, 403, 405, 407, 410

Redshank (Tringa tetanus) 114, 115, 116, 117, 134, 135, 403, 404, 405, 410, 417, 418, 419, 423, 425, 471, 487, 520

Redstart (Phoenicurus phoenicurus) 405, 407

Redstart, American (Setophaga ruticilla) 530

Redstart, Black (Phoenicurus ochruros) 244

Redwing (Turdus iliacus) 114, 115, 116, 118, 120, 125, 126, 403, 404, 405, 407, 410

Regulus regulus (Goldcrest) 38, 112, 212, 316, 403, 404, 405, 407, 413

reptiles, as prey 37, 38, 39, 214, 217, 316, 319, 324, 397

reversed sexual dimorphism (RSD) 19–22

Rhinolophus hipposideros (Lesser Horseshoe Bat) 319

Riparia riparia (Sand Martin) 38, 212, 325, 331, 403, 405, 407

Rissa tridactyla (Kittiwake) 116, 117

Robin (Erithacus rubecula) 114, 115, 116, 210, 403, 404, 405, 407

Rook (Corvus frugilegus) 114, 116, 124, 242

roosts, communal 123, 372, 431, 467, 468, 475

Russia 244, 252, 257, 300, 307, 318, 322, 363, 389, 480

Sahara Desert 290, 291, 356, 364, 366–9, 371, 372, 373, 377

Salisbury Cathedral 526

Salix sp. (willow) 341, 467, 468

salmonellosis 189

Sanderling (Calidris alba) 114, 116

Sandpiper, Common (Actitis hypoleucos) 115, 116, 405, 407

Sandpiper, Green (Tringa ochropus) 121

Sandpiper, Wood (Tringa glareola) 116

Saskatoon Merlin study 30, 393, 394, 395, 412, 413, 415, 425–8, 429–30, 436, 437, 438, 439, 443, 459, 464, 466, 470

Saturnia pavonia (Emperor Moth) 316, 398, 402, 406, 407

Saxicola rubetra (Whinchat) 321, 403, 404, 405, 407

Saxicola rubicola (Stonechat) 115, 321, 405, 407

Scandinavia, see Fennoscandia

Sciurus carolinensis (Grey Squirrel) 121, 242, 357

Sciurus vulgaris (Red Squirrel) 385

Scolopax rusticola (Woodcock) 114, 115, 116, 118, 120, 132, 317, 402

Scoter, White-winged (Melanitta deglandi) 113

Scotland 24, 39–40, 48, 51, 52, 77, 86, 87, 106–7, 112, 115–18, 123, 125, 129, 131, 134, 144, 146, 149, 151, 153, 155, 158, 159, 173–5, 176, 179, 182–3, 184, 185, 187, 214, 215, 240, 251, 252, 255, 256, 258, 271, 283, 286, 290, 389, 394, 397, 400, 402, 405, 406, 410, 412, 415, 416, 417–18, 422, 423, 425, 429, 430, 431, 434–8, 443, 446, 448, 463, 468, 470, 475, 478, 480

seriemas 3

Serinus canaria (Canary) 121, 212

Serinus canicollis (Cape Canary) 324

Setophaga ruticilla (American Redstart) 530

Shearwater, Manx (Puffinus puffinus) 116

Shelduck (Tadorna tadorna) 244

Shetland 106, 117, 128, 183, 387, 432, 478, 490, 513–14

Shrew, Common (Sorex araneus) 207, 208, 214, 218, 219, 223, 250, 403

Shrew, Pygmy (Sorex minutus) 250, 402

Shrike, Great Grey (Lanius excubitor) 83

Shrike, Lesser Grey (Lanius minor) 374, 379

shrikes (Lanidae) 19, 92

Shropshire 289

Siskin (Carduelis spinus) 116, 403, 405, 407, 515

Sitta europaea (Nuthatch) 407

Skimmer, Black-tailed (Orthetrum cancellatum) 333

Skua, Arctic (Stercorarius parasiticus) 196

Skua, Long-tailed (Stercorarius longicaudus) 196

Skylark (Alauda arvensis) 38, 63, 64, 114, 115, 116, 117, 118, 120, 134, 210, 320, 321, 397, 402, 403, 404, 405, 406, 407, 408, 410, 411, 415, 417, 418, 422, 423–5, 467

Slow Worm (Anguis fragilis) 210

Snipe (Gallinago gallinago) 114, 115, 116, 117, 120, 135, 212, 403, 404, 405, 406, 407, 419, 471

Snipe, Jack (Lymnocryptes minimus) 121

Snowdonia 118, 502

Sopwell Priory 12

Sorex araneus (Common Shrew) 207, 208, 214, 218, 219, 223, 250, 403

Sorex minutus (Pygmy Shrew) 250, 402

South and Central America 2, 3, 9, 10, 11, 100, 155, 181, 183

South Africa 199, 255, 319, 324, 328, 331, 332, 373, 374, 526

Spain 32, 48, 56, 111, 137, 149, 179, 181, 205, 209, 248, 252, 260, 266, 268, 279, 282, 290, 299, 303, 311, 464

Sparrow, Fox (Passerella iliaca) 146, 406

Sparrow, House (Passer domesticus) 36, 37, 120, 210, 212, 218, 219, 317, 321, 396, 399, 400, 402, 403, 405, 407, 408, 426, 467, 471, 473, 513

Sparrow, Italian House (Passer domesticus italiae) 383

Sparrow, Tree (Passer montanus) 321, 383

Sparrowhawk (Accipiter nisus) 33, 34, 36, 37, 44, 50, 54, 85, 114, 123, 131, 134, 193, 213, 242, 296, 299, 304, 327, 328, 340, 384, 417–19, 421, 422, 423, 424–5, 467, 468, 478, 495, 516

speed 58–69

spiral flight 71–4

Spizipteryx circumcinctus (Spot-winged Falconet) 2

Spruce, Norway (Picea abies) 341

Spruce, Sitka (Picea sitchensis) 435, 515

Squirrel, Arctic Ground (Urocitellus parryii) 71, 112

Squirrel, Grey (Sciurus carolinensis) 121, 242, 357

Squirrel, Red (Sciurus vulgaris) 385

Staphylococcus aureus 190

Starling (Sturnus vulgaris) 38, 41, 76, 114, 115, 116, 117, 118, 119, 120, 126, 133, 210, 218, 251, 317, 332, 397, 403, 404, 405, 407, 408, 416, 467–8, 487, 525

Starling, Rose-coloured (Pastor roseus) 75, 531

Stercorarius longicaudus (Long-tailed Skua) 196

Stercorarius parasiticus (Arctic Skua) 196

Sterna albifrons (Little Tern) 121, 317

Sterna dougallii (Roseate Tern) 113

Sterna hirundo (Common Tern) 38, 114, 116, 118, 320, 331

Sterna paradisaea (Arctic Tern) 116, 117

Sterna sandvicensis (Sandwich Tern) 121

Stoat (Mustela ermine) 112, 432

Stonechat (Saxicola rubicola) 115, 321, 405, 407

Streptopelia decaocto (Collared Dove) 116, 120, 212

Streptopelia turtur (Turtle Dove) 121, 210

Strigiformes (Owls) 22

Strigops habroptila (Kakapo) 2

Strix aluco (Tawny Owl) 34, 50, 52, 114, 199, 244, 304, 357, 384, 433, 478, 479, 495, 496

Strix uralensis (Ural Owl) 531

Sturnus vulgaris (Starling) 38, 41, 76, 114, 115, 116, 117, 118, 119, 120, 126, 133, 210, 218, 251, 317, 332, 397, 403, 404, 405, 407, 408, 416, 467–8, 487, 525

Subbuteo (game) 305, 307

Sussex 304

Swallow, Barn (Hirundo rustica) 56, 96, 121, 313, 317, 320, 321, 323, 324, 326, 327, 328, 330, 331, 332, 335, 356, 403, 405, 406, 407, 416–7

Swan, Mute (Cygnus olor) 525

Sweden 30, 48, 55, 64, 85, 111, 133, 137, 161, 168, 181, 183, 185, 255, 290, 291, 305, 364, 372, 410, 414, 459, 461, 463, 466, 470, 476, 479

Swift (Apus apus) 32, 35, 114, 120, 313, 321, 322, 325, 365, 368, 374, 383, 407

Swift, Alpine (Apus melba) 270

Swift, Little (Apus affinus) 324, 328, 332

Switzerland 60, 153, 196, 205, 255, 256, 270, 361, 383

Sycamore (Acer pseudoplatanus) 341

Sylvia atricapilla (Blackcap) 121

Sylvia borin (Garden Warbler) 402, 407

Sylvia communis (Whitethroat) 121

Sympetrum striolatum (Common Darter) 333, 503

Synthliboramphus antiquus (Ancient Murrelet) 130, 131–2, 141, 146

Tachybaptus ruficollis (Little Grebe) 120

Tadarida brasiliensis (Mexican Free-tailed Bat) 112

Tadorna tadorna (Shelduck) 244

Talpa europaea (Mole) 37, 208, 318

tapeworm 190

Teal (Anas creca) 115, 116, 120, 122, 126

termites 210, 323–4, 370

Tern, Arctic (Sterna paradisaea) 116, 117

Tern, Common (Sterna hirundo) 38, 114, 116, 118, 320, 331

Tern, Little (Sterna albifrons) 121, 317

Tern, Roseate (Sterna dougallii) 113

Tern, Sandwich (Sterna sandvicensis) 121

Tetrao urogallus (Capercaillie) 50

‘third party’ birds 335, 337, 356

Thrush, Hermit (Catharus guttatus) 146

Thrush, Mistle (Turdus viscivorus) 38, 114, 115, 116, 118, 328, 403, 404, 405, 406, 407

Thrush, Song (Turdus philomelos) 114, 115, 116, 117, 118, 120, 133, 403, 404, 405, 407

Thymallus arcticus (Arctic Grayling) 113

tiercel (tercel) 1

Tilia europaea (Common Lime) 341

Tit, Blue (Cyanistes caeruleus) 114, 218, 321, 403, 407

Tit, Coal (Periparus ater) 115, 403, 405, 407

Tit, Great (Parus major) 121, 212, 270, 321, 404, 405, 407

Tit, Long-tailed (Aegithalos caudatus) 403, 404, 405, 407

Tit, Marsh (Poecile palustris) 321, 404, 407

Tit, Willow (Poecile montanus) 321, 403

Toad, Common (Bufo bufo) 210

Tortoiseshell, Small (Aglais urticae) 402

Treecreeper (Certhia familiaris) 115, 403, 404, 405, 407

Trichomonas gallineae 475

trichomoniasis 189

Tring, Natural History Museum 98

Tringa glareola (Wood Sandpiper) 116

Tringa nebularia (Greenshank) 114, 116, 525

Tringa ochropus (Green Sandpiper) 121

Tringa tetanus (Redshank) 114, 115, 116, 117, 134, 135, 403, 404, 405, 410, 417, 418, 419, 423, 425, 471, 487, 520

Troglodytes aedon (House Wren) 399

Troglodytes troglodytes (Wren) 34, 121, 190, 316, 403, 404, 405, 407

tuberculosis, avian 189, 300

Tunstall, Marmaduke 98

Turdus iliacus (Redwing) 114, 115, 116, 118, 120, 125, 126, 403, 404, 405, 407, 410

Turdus merula (Blackbird) 114, 115, 116, 117, 120, 403, 404, 407, 410

Turdus philomelos (Song Thrush) 114, 115, 116, 117, 118, 120, 133, 403, 404, 405, 407

Turdus pilaris (Fieldfare) 34, 114, 115, 116, 117, 118, 120, 124, 125, 403, 404, 405, 407, 409, 476

Turdus torquatus (Ring Ouzel) 34, 114, 115, 190, 403, 404, 405, 407

Turdus viscivorus (Mistle Thrush) 38, 114, 115, 116, 118, 328, 403, 404, 405, 406, 407

Turnstone (Arenaria interpres) 404, 410

Twite (Carduelis flavirostris) 34, 190, 402, 410, 411

Tyto alba (Barn Owl) 11, 20, 37, 50, 115, 213, 244, 250, 270, 294, 302, 304, 324, 499–500, 521, 529

Ulmus minor var. vulgaris (English Elm) 340, 412

Uria aalge (Guillemot) 113, 117

urine trails, tracking 82–6

Urocitellus parryii (Arctic Ground Squirrel) 71, 112

UV light 82–6

Vanellus vanellus (Lapwing) 37, 114, 115, 116, 117, 118, 120, 122, 123, 124, 212, 326, 402, 403, 404, 405, 407, 410, 416

V-flight 238–9

Vipera berus (Adder) 480

vision 69–73 and see under individual falcons

Vole, Bank (Myodes glareolus) 83, 84, 85, 207, 208, 216, 250

Vole, Common (Microtus arvalis) 125, 213, 214, 215, 221

Vole, Orkney (Microtus arvalis orcadensis) 244

Vole, Short-tailed Field (Microtus agrestis) 82, 83, 84, 85, 114, 115, 214, 215, 397, 402, 403, 490, 497, 498

Vole, Sibling (Microtus levis) 83

Vole, Water (Arvicola amphibius) 114

voles as prey 82–5, 205, 207–8, 213, 214–18, 220–2, 225, 229, 232–3, 234, 235, 244, 250–9, 264, 269, 283–5, 290, 293, 295, 296, 298, 301, 318, 397, 402, 403, 410, 412, 490, 493, 495, 496, 498, 500

Vulpes lagopus (Arctic Fox) 191, 196

Vulture, Griffon (Gyps fulvus) 299

Vulture, Ruppell’s (Gyps rueppellii) 522

Wagtail, Grey (Motacilla cinerea) 114, 115, 116, 405, 407

Wagtail, Pied (Motacilla alba yarrellii) 120, 218, 317, 321, 403, 404, 405, 407, 410

Wagtail, Yellow (Motacilla flava) 317

Wales 24, 35, 36, 48, 52, 106, 112, 118, 128, 137, 146, 151, 167, 176, 182, 187, 206, 216, 262, 282, 304, 389, 394, 397, 399, 406, 407, 408, 432, 433, 435, 436, 440–2, 444, 456, 480, 487, 488–9, 490, 492–3, 502, 505, 510, 514–15, 517

Warbler, Garden (Sylvia borin) 402, 407

Warbler, Icterine (Hippolais icterina) 374

Warbler, Willow (Phylloscopus trochilus) 121, 403, 404, 405, 407

Warbler, Wood (Phylloscopus sibilatrix) 407

Warwickshire 327

water, hunting over 129–31

Waxwing, Bohemian (Bombycilla garrulus) 36

Weasel (Mustela nivalis) 37, 207, 213

Wheatear (Oenanthe oenanthe) 38, 114, 115, 116, 117, 190, 191, 397, 399, 402, 403, 404, 405, 407

Whimbrel (Numenius phaeopus) 116

Whinchat (Saxicola rubetra) 321, 403, 404, 405, 407

Whitethroat (Sylvia communis) 121

Wigeon (Anas penelope) 115, 116, 124

willow (Salix sp.) 341, 467, 468

Wiltshire 317

wind turbines 299–300, 385–6

wing design 57–9

Woodcock (Scolopax rusticola) 114, 115, 116, 118, 120, 132, 317, 402

Woodpecker, Great Spotted (Dendrocopos major) 114, 116, 119, 120

Woodpecker, Green (Picus viridis) 38, 114, 244, 332, 383

Wren (Troglodytes troglodytes) 34, 121, 190, 316, 403, 404, 405, 407

Wren, House (Troglodytes aedon) 399

Wryneck (Jynx torquilla) 113, 116, 405, 315, 402

Yellowhammer (Emberiza citronella) 121, 405, 407

Yorkshire 52, 403, 412, 435, 436, 438, 442, 443, 447
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