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			Dedication

			To the memory of Wonky Tail

		

		
			Epigraph

			Have you heard the blackcock’s husky crow

			In the cool grey light of morning,

			When the mists were on the vale below,

			And the mountaintops were all aglow

			With ruddy gleams that seem to show

			The pathway of the dawning?

			Have you stopped among the heath and ling

			To see the greyhen stealing

			With her speckled poults of tender wing

			That closely to the covert cling

			And fear to take the final spring,

			Their whereabouts revealing?

			ANON

		

		
			Preface

			The sea lifted smooth blue muscles of wave as it stirred in the dawn-light, and the foam of our wake spread gently behind us like a white peacock’s tail, glinting with bubbles.

			GERALD DURRELL, My Family and Other Animals

			Intelligent life on a planet comes of age when it first works out the reason for its own existence.

			RICHARD DAWKINS, The Selfish Gene

			Two books that left a big mark on me were My Family and Other Animals by Gerald Durrell and The Selfish Gene by Richard Dawkins. One helped turn me into a naturalist as a child, the other into a scientist as a student. Both authors are superb writers: exquisite manipulators of syntax, vocabulary and metaphor. I was lucky to get to know them both at various stages of my life. But whereas Durrell was a witty witness to the beauty of nature, infecting the reader through a form of magical realism with a fascination for wildlife of all kinds, Dawkins is a penetrating analyst of underlying truth, persuading the reader to understand the surprising implications of evolution in fresh ways.

			I have long been frustrated by the wall that divides scientific analysis from natural history writing. For me nature is both magical and fascinating, both beautiful and true. To understand it you must dive deep and dissect the genes, the molecules and the numbers; but to appreciate it you must stand back to watch and experience nature in awe and wonder. To do one without the other is, for me, deeply unsatisfactory. The two need not be in conflict: to borrow from the title of one of Dawkins’s books, to unweave the rainbow by understanding how it comes to be is to make it still more marvellous, whatever John Keats said to the contrary.

			I decided to write a different book from all my previous ones about science: to attempt the kind of natural history prose I have loved since childhood, while still delving into the science behind it. Birds, Sex and Beauty aims at an ambitious fusion of the genres of natural history writing and science writing. I have deliberately interspersed the two styles. Chapter by chapter, I chronicle a single spring morning at a single spot on a lonely hill, watching a single group of extraordinary birds. But alongside this, I use what I see to open and explore a trove of insight, painstakingly acquired by diligent scientists over many years. In the process I have also attempted a history of the vexed theory of sexual selection by female choice, laying bare a century of disagreement about an idea so powerful, so weird, so wonderful, that I still feel unsure whether I have gone far enough in accepting all its implications.

			As the book progresses I bring the two paths together and, taking wing, in the last chapters become a bit of a travel writer, flitting from the Arctic to the equator in search of more birds and more insights. All in the hope of persuading you, reader, that mate choice is the force that has shaped some of the most beautiful and bizarre features of the world – including perhaps the very mind you are using to comprehend these words.

		

		
			1.

			The Lek

			It was the lark, the herald of the morn,

			No nightingale. Look, love, what envious streaks

			Do lace the severing clouds in yonder east.

			Night’s candles are burnt out, and jocund day

			Stands tiptoe on the misty mountain tops

			WILLIAM SHAKESPEARE, Romeo and Juliet

			4.30 a.m., April, the Pennine hills

			Saturn is just bright enough above the western horizon to penetrate a thin veil of cloud. The moon has set but a faint glow stains the eastern skyline and my eyes have adjusted to the gloom. Under foot the grass is crisp with a glitter of frost. I walk fast, eager to reach my destination before the light does. The rushes are uneven and I stumble a few times. It’s too dark to make out the path but I know the way. The pregnant, reverent silence of the hour before the dawn, when even the wind drops, is broken only by my breathing. It’s too early for the larks. Then an urgent, unearthly humming above me in the sky breaks the stillness: a reverberation straight from science fiction, like the engine of a descending spacecraft. Or, in reality, a drumming snipe, the sound coming not from its beak but from stiff outer tail feathers vibrating as the bird dives downwards from a height.

			The little canvas hide looms through the darkness. My gloves fumble with the zip but I soon manage to crawl inside to sit on a small camp chair. I open the front flap, tie it up and listen, holding my breath. There is no sound; the snipe has gone. Using a thermal imager I scan the grass in front. A distant sheep glows bright but otherwise the eyepiece shows the vegetation as a mess of blurry dark greys against a still darker, colder sky. A few minutes pass and I scan again as the first Skylark begins to sing and a distant Curlew serenades the coming dawn. This time a bright spot is visible a short distance away, moving slowly towards me. As the spot emerges from the grass it resolves itself into the shape of a bird, its head bright with heat, its body lukebright.

			Suddenly two other birds appear in the imager’s viewfinder, flying towards the spot where the first bird is standing. A sharp sound ‘pierces the night’s dull ear’, as Shakespeare once put it, a strange cry, again of exactly the kind a film director might give to an angry alien. It came from the first bird. It’s neither a sneeze nor a hiss, neither a squawk nor a screech, but somewhere in between all four: ‘Tschu-wee’. One of the other birds answers with the same call and soon there is a cacophony of calls as more and more birds join. Then, more softly but continuously, a new sound begins: ‘Hoo-doodle-woo-doodle-WOO-hoo’. It is a still more otherworldly call, somewhere between humming and crooning, bubbling and cooing. As if the aliens have started the hyperdrive on their spacecraft and the engine is idling. Or maybe it is more like an incantation chanted in a distant chapel, which in a way it is. It’s the mating call: ‘Please God, bring me a mating opportunity today!’

			I can now just make out the birds with the naked eye, their black bodies and white bums blurrily visible to the rods in my retina, if not yet to the cones in my fovea, against the winter-bleached grass in the monochrome twilight. They are male Black Grouse, chunky birds the size of large chickens. Later, when the light grows brighter, I will count fourteen cocks in a space no larger than a tennis court, plus three young ones that turn up late and try to gate-crash the party. They are attracted to this exact spot before first light every morning for nearly eight months of the year, from October to June. This strange dawn ritual, as thrilling as any druid ceremony – no, far more so! – happens right here every year.

	
			[image: A male black grouse displaying with its head lowered, beak open, and distinctive white markings on its wings, set against a grassy background.]

			Somewhere between humming and crooning, bubbling and cooing.

	

			I am here to eavesdrop on a bizarre natural phenomenon, a ‘lek’. The word is Swedish, meaning ‘play’. An old English word ‘lacan’ also means to frolic and one Victorian writer, Henry Seebohm, called the Black Grouse arenas ‘laking places’, using a Yorkshire-dialect version of the word that is still sometimes used. These days, in English at least, the word ‘lek’ has displaced its various rivals such as the German ‘balz’ or ‘spel’ and is used for communal sexual displays in any species of animal anywhere.

			What I am watching may resemble play but it is deadly serious. It’s a sex market, in which the male suppliers of sperm fight for the right to satisfy very discerning female customers and usually only one male succeeds. Every day between March and June (and less frenetically between October and February) these same birds will gather at this one secret spot on a grassy moor in the Pennine hills and take part in a frenzy of dancing, singing and occasionally vicious fighting for about three hours in the early morning. Each bird – unless or until he is injured, or promoted when his neighbour is wounded or killed – will occupy the exact same square on the chessboard all season, furiously defending his little patch and displaying incessantly for the benefit of any visiting female, a slave to his horny hormones. His home territory on the lek is just five to ten paces across. The more senior he is, the more central but smaller his patch, and the more continuously he displays.

	
			[image: Black grouse displaying white tail feathers in a grassy field.]

			The cocks gather in a space no larger than a tennis court.

	

			A lek is like nothing else in nature. Most wildlife is constantly on the move even within a limited home range but these birds or their ancestors have been here at this very same place day after day and year after year perhaps for decades. Most birds in the breeding season scatter into territorial pairs, but Black Grouse males gather in this tight but tense flock. Most creatures indulge in brief and occasional displays at the start of the breeding season, but these ones dance and sing for hours with hardly a break and do so for many weeks on end. In most birds the act of copulation is almost impossible to witness – should you be interested in such things – but at a lek the date is fairly predictable to within two weeks, the time very predictable (it happens within twenty minutes either side of sunrise), and you can see several instances of coition in the same location on the same day.

			Even better, the performance is concentrated around that magical, mysterious moment of dawn, when the half-dark, the sounds of springtime and the absence of anything human seem to transport you back in time. In this moment, ‘when creeping murmur and the poring dark fills the wide vessel of the universe’, as the bard put it, I feel I could be back in a primeval age when this Pennine hillside was yet to be trodden by Neolithic or Iron Age tribes and their cattle or sheep.

			About four million times since the great ice melted on these slopes for the last time, the sun has dimmed the planets over this landscape. On tens, perhaps hundreds, of thousands of those dawns there was probably a gathering of Black Grouse at this very spot, so wedded are the birds to their traditional sites. Yet on almost all of those occasions the place has been empty of people. Perhaps stone-tooled hunter-gatherers lay in umbered ambush by this very lek in the warmer springs of nine thousand years ago, at the time of the Holocene Climatic Optimum, their yew bows and flint-tipped, hazel arrows ready to kill a bird for food, or to use its feathers in ceremonial outfits. Perhaps a few thousand years later druids stood here on this hill, inferring spiritual meaning in the shadows and chanting the secret whispers of their fertility prayers just as the Black Grouse are now doing, but even they probably did so at the solstice, not around the equinox, and probably on a different hill. Perhaps shepherds camped here in medieval times, while herding sheep to market in the lowlands to the east and watched by the paly flames of their fires as the sky faded from deep indigo through pale purple to cool lemon and then fiery orange at the eastern horizon. That pure colours are beautiful is something human beings and birds can agree on, or so I shall argue in this book. Perhaps that terrible cad, Andrew Stoney Bowes MP, the model for Thackeray’s Barry Lyndon, galloped past here after kidnapping his abused and escaped wife, the impossibly wealthy heiress Mary Eleanor Bowes, ancestress of the current king, in the bitter cold of February 1785: for this land was once part of her inheritance and he was eventually arrested near here by one of her loyal tenants. Sexual coercion is rarer in Black Grouse than in people. Surely somebody at some point listened to the sneezing and bubbling sounds in the dim dark and wondered what they were all about. As I do now.

			The four o’clock alarm was painful, but it means I have the world to myself. I feel a twinge of guilt at ogling another species’s ancient fertility rite: both the Black Grouse and I are here because (their) sexual intercourse happens at first light and on just a few days a year. I’m a voyeur, even if not for salacious reasons. (There’s nothing remotely erotic about wearing thermal underwear, a woolly hat and boots while crouching in a little camouflaged tent at such an early hour.)

			It’s still pretty dark and the eerie chorus of bubbling (known as ‘roo-kooing’) is punctuated by the Tschu-wee sneeze call. Old naturalists used to describe this sound as like the whetting of a scythe, but my friend Tarquin came up with a much closer modern simile: it’s like opening a can of lager, only louder. The birds emit the noise while stretching tall and opening their wings, whereas the roo-kooing comes when they bow close to the ground, their necks swollen with gulps of air pushed into special pockets in the lining of the throat. Sometimes, if they think a female is approaching – even if it turns out to be a passing Curlew instead – they leap into the air with a sort of flutter-jump, accompanied by a vibrato version of the lager-can sneeze. A little later in the morning, as the light looms, the flutter-jumps will grow in frequency. Now comes yet another sound, harsher and plainly irritable: ‘naair-na-naaair’ or ‘choc-ke-ra-da’, as it was rendered by one observer a century ago (neither rendition does it justice). It comes from two males squaring up for a fight. Content warning: there is violence as well as sex in this play.

	
			[image: A black grouse leaping into the air with wings spread, against a grassy and rocky backdrop.]

			They leap into the air with a sort of flutter-jump.

	

			The lek may be in the exact same place every year but there seems to be nothing special about the location. The vegetation, the elevation, the gradient and the view are all unremarkable: near the top of a hill but not on top, level ground but not dead flat, good view in all directions, but not especially far. The ground vegetation is mossy but with patches of grass and rush and heath, some of which are trampled bare. Scattered around are the seeds of hawthorn, left here in the autumn in Black Grouse droppings. In Finland leks are often on frozen lakes.

			I am here to watch in wonder, but also to wonder why. Why here, why this species, why not others, just plain why? There is a theory, named sexual selection, that has the power to explain some, perhaps all, of what I am seeing and not just in this one bird, but in the whole of aesthetics, even in the human world. But the theory’s nooks and crannies are still controversial, uncertain and mysterious. Science is always at its most thrilling when unsettled: it is the process of tackling mysteries, not the habit of accumulating facts. And it is no exaggeration to say that this enigma is one of the great unanswered questions of evolutionary biology. Perhaps it seems a bit hyperbolic of me to pretend that the dancing grouse that I see before my hide are on a par with, say, grand unified theories of physics, the source of consciousness, or the cause of ice ages – but hear me out. The existence of beauty, by which I mean the fact that most human beings can agree on some things being exquisitely pleasing to the eye or ear in a universal and timeless way, is a great scientific mystery in itself and one that no philosopher has satisfactorily illuminated. Yes, there are ideas but none of them really gets to the root of the matter, not yet.

			The fact that we human beings also find some animals especially beautiful adds to the puzzle, and the fact that the most striking examples of this cross-species aesthetic appeal are animals in the throes of erotically arousing their conspecifics makes it still more intriguing. Beauty seems to matter to birds too: nobody can watch a Peacock displaying to a Peahen and not be struck by the apparent role that beauty is playing. But there is not even the beginning of a satisfactory explanation yet for the fact that the bird I am watching is black and white, rather than say red and yellow, or that it has bright red eyebrows, rather than say a blue bib, or that its tail is shaped like a lyre, rather than straight or forked.

	
			[image: A black grouse displaying with its tail fanned and beak open in a grassy field.]

			Beauty seems to matter to birds.

	

			Think about that for a minute. Astronomers reckon to explain why a star or a planet has the particular character that it has, using general principles derived from theory. Physicists can explain why particular elements have particular properties, chemists why particular compounds undergo particular reactions, biologists why particular genes are recipes for particular proteins. General theories allow the illumination of specific examples. But here is a full and venerable theory of evolution by selection that cannot begin to explain the particular eccentricities of the feathers and the frolics of a Black Grouse, or a Peacock or a singing Nightingale. The protagonists in this debate cannot even agree on the main mechanism at work. Not for want of trying. Five generations of biologists have now wrestled with this problem, some of them with observations, some with experiments, some with mathematics. A few have confidently declared the matter solved, but always prematurely. Yes, this is a great scientific question whose interest extends far beyond the bird-watching fraternity. By the end of this book I hope to have persuaded you that this theory holds the key to understanding the human mind. But this is not a book about one self-obsessed, African ape.

			‘The lek paradox’

			In all animals mating is a deal: one sex donates a few million sperm, the other a handful of eggs, the merger between which – unless a predator intervenes – will result in a brood of young. Win-win for the parents, genetically speaking. But there are few creatures that behave as if sex is a dull, simple or even mutually beneficial transaction and many that behave as if it is an event of transcendent emotional and aesthetic salience to be treated with reverence, suspicion, angst and quite a bit of violence. In the case of Black Grouse the males dance and sing for hours every day for several exhausting months, selling their little packages of sperm as passionately and persuasively (and frequently) as they can. To prepare for the ordeal they grow, preen and display fancy, twisted, bold-coloured feathers. They gather together in one spot, putting themselves at conspicuous risk of attack by hawks and forgoing opportunities to feed. They fight with deadly intent again and again, suffering significant injuries. As excitement builds they expand the bright red, swollen, fleshy combs over their eyes, covered with hundreds of tiny tentacles like vermillion sea anemones. The act of sexual congress itself, the consummation of the deal, takes seconds. The rest has taken months of practice and preparation and is elaborate, extravagant, exhausting and elegant. Why?

			The full answer to this question is, as I say, still mysterious. Evolutionary biologists can explain why males are generally (not always) the eager sellers, females the discriminating buyers of gametes. They can begin to explain why some species have gaudy males, others beefy ones, still others dull ones. But they struggle to explain – or at least they disagree passionately – why it is that in some species this extravagance goes beyond the mere gaudy and into baroque and bizarre shapes and postures. And as I say they don’t seem to be able to satisfactorily explain why bird displays generally seem beautiful to us.

			Among the enduring enigmas, Black Grouse represent the purest example of one. For here is a bird that is obsessively choosy – on the females’ part – when it comes to sex, and in which a single male gets almost all the matings at any one lek. Given that this also happened a generation before, and that males live near where they were born, it follows that some of the rivals on this lek will probably be brothers and half-brothers, fathered by the same male. For generation after generation the local population goes through a narrow genetic filter, with just one male doing most of the fathering each year, so the genetic diversity in the population is inevitably low. There must be relatively little to choose between the males genetically compared with other species. So in this species, far more than others, there is surely little point in being choosy.

			Yet female Black Grouse are – as I say – obsessively choosy, breeding only from the best, as if the males were racehorses. Indeed, racehorses suffer from the same paradox, because breeders pay gigantic sums for access to the sperm from the best stallions despite the entire breed being massively inbred (‘thoroughbred’) from a handful of original stallions with very little genetic variation compared with other breeds of horse.

			This puzzle has been known to biologists since 1979 as the ‘lek paradox’ and it remains unresolved. The scientist who coined the term, Gerald Borgia, was drawing attention to the fact that if females are consistently choosing the same males, they will soon cause any variety to diminish, maybe even disappear. So the choosiest species seem to have the least reason to be choosy. Resolving this puzzle to my own satisfaction is one of the tasks I have set myself by watching this lek. Incidentally, unlike in racehorses, lekking does not make the species problematically inbred, because female Black Grouse emigrate from their native area so they bring fresh blood to each lek. The females attending this lek were probably fathered in a different dale, twenty miles away or so. But a glance across the lek now confirms that there is very little to choose between the males and unless you carefully count missing tail feathers or notice scars about the mouth, you cannot even recognise individual males.

	
			[image: Black grouse displaying in a grassy field, with tail feathers prominently fanned out.]

			Why be so choosy when there’s little to tell between the males?

	

			As I watch, I ponder a human analogy for the lek paradox, though very inexact because human beings are not a lekking species. Imagine an unmarried young woman, Miss Bennet, turning up in a village in which there are fourteen single men, many of whom are half-brothers or cousins, all of whom look roughly alike, wear identical frock coats and live in similar small houses on the main street: Tom Darcy, Dick Darcy, Harry Darcy, Fitzwilliam Darcy, etc. … There is nothing to choose between them in wealth or breeding, and very little in looks or dress. They are all qualified chartered accountants. Though they spar continuously among themselves, the Darcys are scrupulously polite and attentive to the new woman, each one bursting into the same rendition of ‘O Sole Mio’ to serenade her whenever she passes down the village street. Yet somehow every woman who has arrived in the village before has agreed that Tom Darcy is the man for her, and the rest are nothing. The village is full of young ladies bringing up Tom Darcy’s babies. Have they decided this independently or are they copying each other? We don’t know. Our protagonist Miss Bennet, on learning this, obediently follows suit and submits to the same gentleman’s caresses. Why?

			I am here watching the lek for the umpteenth time mostly because I love being here – watching rare birds at close quarters, while being serenaded by an avian dawn chorus may be as close as I get to feeling spiritually uplifted, strange fellow that I am. But also I am convinced that one day, just by watching very closely and paying attention to the details, I will finally resolve not only the lek paradox but the full mystery of sexual display in birds, and therefore of the origin of beauty itself, to my own satisfaction at least. To do this I really should have captured each male bird, then weighed, measured, marked and genetic-fingerprinted him, and staked out the lek with evenly spaced markers. I did a good bit of exactly this with other species of bird many years ago when I was a professional scientist but today I am being more of a naturalist.

			Fortunately, a former Oxford colleague of mine by the name of Rauno Alatalo began to do exactly these scientific things at Black Grouse leks in his native Finland, and at a separate site in Sweden, more than twenty years ago. Although Rauno suffered a stroke in 2008 and sadly died in 2012, his legacy continues as colleagues are still trying to understand this enigmatic species. The Nordic scientists catch Black Grouse in traps baited with oats during the late winter and spring in an area of bogs, lakes, forests and open areas used for peat digging. For each male, they weigh the bird, estimate its age from its plumage and measure the length of its wing and the length of its lyre-shaped tail.

			Samples of feathers are cut from the breast and in 2006, Heli Siitari took a few sample feathers from each bird back to a laboratory, placed them on a black velvet background in a dark room and illuminated them with a xenon fibre-optic light source at a consistent angle so that a spectroradiometer could read out the blueness of the feather: the peak reflectance is in the violet-blue part of the spectrum. (Some bird species can see in the ultraviolet, but in grouse the peak of their short-wave vision is only a little shorter than that of human beings.) Later work has also estimated the size of the fleshy red combs above the eyes and measured just how red the combs are, using a spectrophotometer. For some birds the scientists also extract a sample of blood for genetic and hormonal analysis and to measure parasites. Females are also weighed and blood-sampled. The birds are then released with a metal ring and a couple of coloured plastic rings on their legs for recognition. Over the years the Finnish study has trapped and measured more than 1,200 females and 1,700 males, many of them more than once.

			Meanwhile the diligent, and presumably sleep-deprived, scientists literally stake out five or more leks, with white markers placed to create a grid on each one. Every day for two weeks during late April and early May from 3 a.m. to 8 a.m. they watch and video the leks, recording each male’s position and behaviour as completely as possible: its distance from the centre of the lek, its total time at the lek each day, how often it fights and displays, and of course whether and when it mates. The colour rings allow individuals to be identified at distance and any matings and behaviours assigned to a specific individual. This exhaustive, invaluable study, to which I will refer repeatedly throughout this book, has enabled somebody like me to interpret in far more detail what I see on the lek I watch, where I can only identify some of the individual birds from a few distinguishing marks. The information it has revealed is remarkable and far from taking the mystery out of nature, it only makes it more magical, in my eyes at least.

			‘Do not long retain the attention of their sable lords’

			Back at my lek, a clockwork cackle announces the arrival nearby of a cock Red Grouse. He is smaller and far less flamboyant in appearance than his Black Grouse cousins. Their last common ancestor lived about six million years ago, roughly the same time as our last common ancestor with Chimpanzees. True, the Red Grouse also sports a pair of bright orange-red eyebrow combs at this time of year and he is noticeably more vocal than his mate but otherwise he is hardly different from his spouse in size or appearance. His cocksure call, delivered while stalling in the air about twenty feet off the ground after a short flight, announces that he owns a territory here. It will be much larger, an acre at least, than that of a Black Grouse – encompassing all fourteen Black Grouse territories on this lek and some more land besides – but unlike the Black Grouse he will largely stay within its boundaries all day. He will have defended it all winter – except when it was covered in deep snow – for the exclusive use of a single hen, who is already incubating eggs at this date, a month earlier than Black Grouse.

			The Red Grouse does not lek: he does not gather in the same place as his rivals and his courtship displays are simple and short; his plumage is workaday practical camouflage, designed to blend with heather, with only a hint of burnt-copper reddish-brown masculine smartness. (Males are much more variable and easy to identify as individuals than Black Grouse, by the way: some have more white on the belly or chin, some are darker, others more mottled; they have not been ‘thoroughbred’.) The male Red Grouse defends this large territory full of food to support a single mate; he then stays with the brood when the eggs hatch, keeping watch as the chicks grow. Sex is therefore a much more utilitarian transaction: I’ll protect the food supply, he implicitly says to the female, and help look after the kids if you let me father them.

			The female Black Grouse, by contrast, will get nothing from her mate either before or after the act of sex. As William Yarrell put it in 1843, female Black Grouse ‘do not long retain the attention of their sable lords’. Telling me: the pair bond, which lasts six months in Red Grouse, lasts less than six seconds in Black Grouse. The male defends and provides no food and supplies no parental care. The female is a single parent, obsessed, it seems, with finding as a mate a male who displays well near the centre of a lek but is otherwise no use to her. Why are the two birds so similar in their appearance and ecology yet so different in their mating habits? What is in it for her to choose such a dandy and cad? In our hypothetical village, Tom Darcy has seduced a dozen women already but never once looked after any of their children. And the women don’t seem to mind.

			Does she actually choose, or do the males choose for her? Nineteenth-century naturalists routinely described the Black Grouse lek in terms of medieval jousting. The cocks fight at the ‘lists’ or ‘tournaments’ till the best knight wins and claims the damsel’s hand. The female’s role is passive – and certainly untainted by anything as vulgar as lust or as active as choice. Here’s the Newcastle engraver Thomas Bewick, writing about Black Grouse in 1805, for example:

			The males assemble at their accustomed resorts, on the tops of high and heathy mountains, when the contest for superiority commences, and continues with great bitterness till the vanquished are put to flight; the victors, being left in possession of the field, place themselves on an eminence, clap their wings, and with loud cries give notice to the females, who immediately resort to the spot.

			This is wrong in most particulars. Apparently, it took some leap of the imagination for nineteenth-century chauvinists to see females choosing males based on beauty, when it was clear that in their own society men were choosing women based on beauty. Even Alfred Russel Wallace, the co-discoverer of natural selection, who was known as a champion of the rights of women, struggled with this. So they tended to fall back on the idea of the males deciding among themselves who would be ‘chosen’ by the female instead. In the 1880s, Henry Seebohm, a Yorkshire quaker and steel maker who travelled to Siberia in search of rare birds, described Black Grouse leks and quoted a Mr Dixon as saying that as the morning progresses, the ‘females are getting more interested every moment, ready to bestow their affections on the victorious males … And so the combats proceed until all the brides are won, when the strife ceases.’

	
			[image: Several male black grouses displaying their plumage and performing courtship displays on grassland, with a female observing nearby.]

			Ready to bestow their affections on the victorious males.

	

			The artist John Guille Millais in his Game Birds and Shooting Sketches (1894) described rousing himself to light a candle and ‘dress in the cold grey morning’ in order to visit a lek more than once. He saw the whole thing through an Arthurian prism. He was transported straight to Camelot as he watched a male commencing ‘his song of war, at which some wandering knight, who has yet his laurels to win, soon takes offence and at once challenges him’. When the female arrives, ‘the male that is nearest to her pairs with her and fights off any other that disputes his possession. The hen meanwhile walks sedately round her lord and master, picking about at the grass coquettishly.’ Wrong in almost every detail, I am sorry to say.

			In 1924 the Northumbrian naturalist Abel Chapman described the ‘tournament’ of Black Grouse as a ‘mystery oft described but never yet explained’. He thought the lek could not be about sex, because ‘despite all this conspicuous passion-play, watch it as often and as long as you will, yet neither the author nor dozens of gamekeepers and hill-shepherds (to whom these are everyday spectacles) ever see a sign of contact between the principal actors – and in broad daylight it could not occur unseen’. Well, I have seen plenty of contacts between males and females.

			The Arthurian myth persists in some quarters to this day. When the BBC aired a series of films about British wildlife in 2023 called Wild Isles, they included a sequence from a Black Grouse lek in Scotland. The commentary told us that we were witnessing a male with missing tail feathers, called Half Tail, newly arrived on the lek, challenging an incumbent for the top spot and winning, so that he then got to mate with the females. Not only did this revert to the old Victorian habit of implying that females had no say in the matter, it also badly misread what happens between males as a win-lose fight, which it almost never is. In the film I saw a normal fight between two neighbouring males on the lek with no change in their status and no evidence of a change in which bird would get to mate. Here is Sir David Attenborough’s commentary, straight out of Malory’s King Arthur: ‘This particular lek in the Cairngorms is dominated by a formidable male nicknamed “the Boss”. Each morning he fights off challengers. But now a new cock on the block has arrived, Half Tail … And now he sets his sights on the Boss’s crown. For the past week the two of them have been sizing each other up and now it’s the showdown [footage of a fight]. Half Tail has triumphed. This lek has a new boss.’ No: the last shot shows two males simply disengaging from the fight as neighbours on a lek always do, with no displacement of one by the other. Storytelling in natural history documentaries is not new, of course, but does it have to be so Victorian?

			As I say, these Arthurian accounts of Black Grouse leks are wrong in many details. The males do not fight first and court females second; both happen on and off all morning. The females do not submit to being a possession of the male; they choose their mate and invite copulation. There is little or no vanquishing or putting to flight. The males fight, yes, but virtually every fight ends in a draw with both combatants still occupying the same spaces when the females show up. Yearling cocks that try to join the lek by landing in the middle are seen off, but all the rest of the males just stay on their courts. The old idea that leks establish a hierarchy of dominance is misleading. As I can clearly see from my hide, each male is dominant within the invisible boundaries of his territory. No rival is allowed therein, but nor is he allowed within his neighbour’s court.

			So I am struck by the egalitarian nature of the lek, in contrast to the Arthurian legend. As one Finnish scientist put it in the early 1960s, the central males ‘are equal to each other, which is shown especially by the fact that their fighting along territorial boundaries remains indecisive, and that they show outstanding respect for their common territorial boundaries’. Two Dutch scientists observed the same thing in the Netherlands around the same time: ‘Each of the territorial males has free access to his own territory only, and is, in general, victorious over every trespasser. It can therefore be concluded that on the lek all territorial males are of equal rank; none has special privileges.’ It is noticeable that when the males return to the lek after fleeing some brief alarm, they run through others’ territories in apologetic and cowardly fashion before suddenly turning as they reach their own border, flaring their tail and puffing up their necks.

			Some of the old naturalists were a little more careful than others in describing what they saw. Llewellyn Lloyd, a British sportsman who hunted a hundred bears in Sweden in the 1820s, wrote a book about the game birds and water fowl of Sweden and Norway, published in 1867, in which he said that the male Black Grouse gather at the ‘lek-stalle’ and fight, adding charmingly that the females watch these battles, uttering a ‘dolorous cry, ack, ack, aa, expressive of their anxiety for an embrace’. It’s true that females do make this call when flying to and from the lek. But Lloyd too thought the fighting ended in the loser fleeing the arena, which is not true, and he stated that mating itself happens away from the lek, which is also mostly untrue. Yet on the question of whether females choose, Lloyd was a little more perceptive than most: ‘More than one ornithologist tells us that the hens never solicit the favours of the cocks; but the reverse is the fact.’ He cites wild hen Black Grouse coming to visit a caged cock in the garden of a Mr Hultman, who watched from his bedroom window.

			‘The dampness of these English moors with their dreadful, stealing, chill mists’

			Not till 1909 did a truly accurate and detailed account of a Black Grouse lek appear in which a naturalist wrote down what he saw, not what he thought he saw. It came from Edmund Selous, my favourite character in this corner of history, who deserves a far greater reputation in science than he got. I had barely heard his name till I began researching this book and started seeking out those who had written about Black Grouse leks in the past. Selous’s descriptions seem to have been comprehensively forgotten. He turns out to have observed and described pretty well every detail I noted in ten years of lek watching. I could have stayed in bed! And his unfashionable conclusions about the theory of sexual selection were right on the money.

			The son of a wealthy stockbroker, this shy and reclusive Cambridge-educated barrister, who had early on decided that bird watching was more fun than lawyering, wrote long accounts of his many, many days observing birds alone for hours on end. His stamina was astounding, his powers of observation acute, his interpretations cautious, his scientific reading deep. His guiding belief was that naturalists did too much killing, skinning and measuring of birds and not enough watching them behave. His brother Frederick had no such scruples and was a far more famous big game hunter, after whom a huge national park in Tanzania is named to this day. Had Edmund joined the societies and clubs where scientists gathered, and had he not criticised colleagues as ‘thanatologists’ – or death studiers – he would quickly have gained a high reputation. But he hated company. He was ‘odd, withdrawn, shy, and solitary in type and a man of marked idiosyncrasy’, according to the ornithologist David Lack.

			Yet he published numerous books, several of which were aimed at children in a unique prose style, his mother having been a talented and published poet. In his papers, lyrical and detailed descriptions of bird behaviour are interspersed with intimate accounts of the discomforts of bird watching. ‘I have been without my plaids, indeed,’ he writes after one cold morning watching a Black Grouse lek on an English moor, ‘but warmly clad in an ordinary way, and with a motor suit overall – I may say here, en passant, as perhaps of use, that double trousers, shirts &c, are, in my experience, warmer than one, with underclothing; and the two methods are combinable.’ He urged bird watchers to sleep fully clothed so they could spring into action early. (Perhaps surprisingly, he married and had three children. His great-grandson, Andrew Selous MP, kindly tried to unearth family memories for me but without much success.)

			In April 1907, Selous travelled to Sweden at the invitation of a distinguished politician, Niklas Biesert, to watch a Black Grouse lek. His host having been called away, Selous found himself in a large mansion by a lake in a pine forest with only ‘obliging and accommodating’ servants and a Svensk-Engelsk dictionary for company. With few human distractions, he came to live among the Black Grouse obsessively that spring. The forester showed him where to find the lek and the night watchman then woke him every morning at three or even earlier so he could make his way to a vantage point from which to watch for hours despite the bitter cold. No detail escaped his eye, and I find it fascinating to read him describing the very same patterns of behaviour that I have often seen more than a century later.

			In early May 1908 the indefatigable Selous, now fifty-one years old, was back in England and spent ten days on a moor in Northumberland to watch another Black Grouse lek. After being shown by a gamekeeper to the location, with twenty males on it, seven miles from his lodging, he would start off on his bicycle at midnight or 1 a.m. to get there before the light, riding through wind and rain that he found – despite the motor suit and double layers of shirts – more trying than the dry Swedish cold; he lamented ‘the dampness of these English moors with their dreadful, stealing, chill mists’. I know what he means. But his reward was rich. At this larger lek – there had been only half a dozen males at the Swedish lek he watched – he saw for the first time, just as I have seen, the jealousy between females when several are at the lek at the same time. They fanned their tails, like males did, and drove each other away from the courting male they preferred. He saw mating at last and noted how up to four rival males leaped upon a male when he mated, trying to interfere. I have often seen the same.

			As I peer out of my hide I can see two cocks to the left squaring off for a confrontation at the mutual border of their territories, their heads held high, their necks stretched and thin, their calls irritable and high-pitched, ‘choc-ke-ra-da’, as Selous rendered it. They move rhythmically back and forth like boxers bouncing to keep clear of any thrust that may come. An all-out attack with the feet and claws and wings may be imminent, but more often there is a détente, and sure enough these two slowly turn away from each other with no actual contact and resume roo-kooing and sneezing. Six more cocks nearby are roo-kooing incessantly, their massively swollen, bright red eyebrow combs sharply contrasted with their black heads, their dark blue, tremulous necks expanded to more than twice the normal girth, their lyre-shaped tail feathers shiny and shaking, their bright white, powder-puff bum feathers held sharply past the vertical against the tail, their wings slightly lowered to expose two bright white shoulder spots against a black background. The roo-kooing is a repetitious musical phrasing that spells out an eight-note song: ‘Hoo-doodle-woo-doodle-WOO-hoo’. I found an old bird watcher, Kenneth Richmond, rendering this as ‘a stoop of sherry for Charrlie, a stoop of sherry for Charrlie’, but I’m not sure that helps much. Edmund Selous’s mnemonic is worse: ‘Give him his coppers, he’s going to take the electric’. Eh? Millais’s comparison was with a goods train travelling over points. Maybe my rendition is not much use either. You have to be there, I guess.

			The whole lek is conspicuous in the extreme. The sound of the sneezes carries for up to a mile on a still morning such as this and even the roo-kooing can be heard from a good way off, especially when six cocks are doing it at the same time. The white bums of the males, shaped like chrysanthemums, stand out even in poor light. They were how I found this lek, one early March morning a few years ago when I heard a faint whisper of Black Grouse sneezes on the wind and scanned a distant hillside till I saw some white spots moving about. At the time I was watching another, smaller lek that lies about half a mile to the south on the next ridge and attracts around nine cocks most years.

			The bigger the lek, the louder and more visible it is, which probably explains why large leks tend to attract more females, perhaps disproportionately more, than small leks and may give a clue as to how lekking evolved in the first place. With females preferring to visit large leks, most males will have been fathered by a male at the centre of such a lek, so may have inherited an instinct to join a large one – despite the formidable odds he faces against winning the sexual lottery on that lek.

	
			[image: Two male black grouse, in a grassy field displaying their fanned tail feathers.]

			The white bums of males, shaped like chrysanthemums.

	

			It was Rice University’s David Queller who set out most clearly back in 1987 the argument that a female preference for aggregated males could drive the evolution of leks, even if it meant that most males got no advantage from joining them. Just as female choice can force a Peacock to wear a hefty train, so it can force a Black Grouse to join a lek: ‘All it requires is that the genes causing males to display in larger groups also have a tendency to cause females to prefer to mate in larger groups.’ Queller’s mathematical models showed that this effect could evolve as easily as the exaggeration of individual plumage.

			Yet big leks like these often attract Goshawks or Buzzards and once these raptors have learned where to come, they can devastate a lek. So could hunters in the past, and even today in parts of Scandinavia and Russia, shooting males at the lek in springtime is an occasional habit – and hazard for the males. Selous’s lek in Sweden was disturbed by hunters several times, to his rage. Both sexes are taking a big risk in doing their mating this way. The Finnish scientist Ilkka Koivisto told of males cautiously returning to their territories even as a Goshawk was eating a female Black Grouse on a lek. Likewise, Carl Soulsbury, a scientist who studies the birds in Finland today, watched a Goshawk sit for a long time right in the middle of a lek. After a while most of the males nervously moved back on to the lek, desperate not to abandon their hard-won territories, while the astonished hawk watched his breakfast approach. The birds had to flee again when the hawk moved.

			After Selous, other careful and objective accounts of Black Grouse leks began to appear. David Lack, a professional academic zoologist, watched leks in 1937 and 1938 in Scotland – just before heading to the Galápagos Islands to study Darwin’s finches – and wrote detailed accounts of the birds’ behaviour. He got to a lek at the unearthly hour of 3.40 a.m. on 13 April 1938 and saw the birds arrive at 4.25 a.m. He may have been the first to notice that each individual male has his own fixed territory that he occupies every day. (David Lack’s DPhil student Chris Perrins was my DPhil supervisor so I am in a sense Lack’s intellectual grandson, though I never knew him.)

			A young Swiss-born medical scientist named Otto Hohn, who was an obsessive bird watcher, watched a lek in Staffordshire in England from 1941 to 1947 (when he emigrated to Canada and a career in avian endocrinology). The lek had been used for at least forty-seven years, according to local knowledge. It is rather poignant to read his remark, that ‘at Hay Head leks, I found the birds already in display as early as 4.30 a.m., GMT, on April 20th, 1945’ – that is ten days before Adolf Hitler shot himself. Wartime prevented lots of things, but not bird watching, it seems. Hohn became sufficiently adept at imitating the roo-kooing calls that he could induce the birds to join in. Unlike Lack, who thought the target of the roo-kooing was other males and the call aggressive, Hohn thought it was intended to attract females.

			At Loch Ard in Scotland in the 1950s Kenneth Richmond crouched in his hiding place and found that he could chat, change a roll of film and light his pipe without disturbing the obsessed birds. He grew quite lyrical, writing of ‘the tail feathers ashimmer with ecstasy’ and young males being ‘quickly worsted and sent about their business’. But he had strong and strange views about the function of a lek. Seeing no females show up, he concluded that the purpose of the ritual had been misunderstood, that males were displaying neither towards each other nor for the benefit of females, but to gratify and stimulate themselves. The primary function of a lek was social rather than sexual. To call it a dance was not entirely fanciful, he suggested. Quite how it would have evolved for this purpose – what survival or reproductive benefit it supplied – he did not explain. But, as I shall argue later, this was a time when Darwinism had got itself in a muddle and the theory of sexual selection had fallen out of fashion. Most likely, Richmond was visiting before or after the relatively short window – about two or three weeks – in which females mostly visit the lek.

	
			[image: A black grouse with a glossy black body and distinctive white tail feathers stands in tall grass.]

			A central ‘first class’ male.

	

			By the 1960s lengthy scientific papers replete with actual data had begun to appear on the continent to replace the chatty and purple-prosed British natural-history narratives. Between 1960 and 1963, Ilkka Koivisto closely watched several leks in southern Finland, after capturing the birds and marking them. He made a clear distinction between three classes of male: the central, ‘first class’ males with small territories who attended every day and displayed almost incessantly; the peripheral ‘second class’ males with larger territories who displayed less intensively; and the non-territorial ‘third class’ males that showed up from time to time. This is an accurate distinction on my lek too. Koivisto also recounted a rather tragic tale of a first-class male that was trapped, tagged and released in 1961, returned to the same lek in 1962, was trapped again to renew his damaged tag and released again. This time he took eight days to reappear on the lek and found his territory taken. He now had to accept that he was a second-class male on the periphery; he soon disappeared and was later seen displaying on a temporary lek with two other males. Koivisto also concluded that whereas males were somewhat weather-dependent in their display behaviour, females were ready to mate at the same time every year. As to the purpose of lekking, Koivisto thought it was all about predators: by displaying in groups, male Black Grouse had more chance of not being ambushed by Goshawks. More eyes on the sky.

			In the Netherlands between 1961 and 1964 J.P. Kruijt and Jerry Hogan watched two leks on meadows near to heather moorland in an area where the species is now almost extinct. For the first time the lek was subject to systematic recording, with the space divided up with numbered markers and minute-by-minute recording of each bird’s behaviour. The birds’ schedule was clear: males arrive about an hour before sunrise; females, if they come, turn up around sunrise itself. Copulation, if it happens, takes place in the first twenty minutes after sunrise. These two studies turned observation into quantitative data, at least for some of the activity on a Black Grouse lek.

			‘Full and round like strawberries’

			Sitting in my hide today (with no desire to light a pipe), and watching the blackcocks dance and sing, I nonetheless try to forget my book learning and just plain observe what I see, to be as objective and unbiased as I can be. To be like Selous. The males are drawn to this place, of that there is no doubt. This becomes clear when all the birds suddenly fly off, frightened by some threat, possibly imaginary, or maybe real: a Buzzard or Goshawk may have flown past, unseen by me through the small side-windows in the canvas hide. When this happens the males fly as a flock, all heading in the same direction and land together about three hundred yards to the west, seeming to emphasise the sense that, despite all the fighting, the lek is a team effort by a group of semi-fraternal chums. I can see them standing tall and clearly watching the lek site, as if trying to pluck up courage to return. One then takes off and flies back, landing near the lek and running swiftly towards his territory. Immediately there is a rush to follow suit, and as the birds land short and run across the arena it’s clear each one knows where he is heading. He seems in a hurry to get there and to resume displaying. Only once he reaches his miniature kingdom do his eye combs swell, does his tail fan out and his neck inflate. Inside the invisible walls of his little fortress, his cowardice is transmuted into courage.

			The arbitrary formality of the lek is remarkable: each bird knows his place and probably has done since October. He seemingly experiences no feelings of aggression unless he is in it. Quite what happens when a bird dies and a vacancy arises, I’d love to witness, but males on average move steadily towards the centre of the lek as they grow to three or four years of age – their prime. So it must be a simple case of grabbing vacant real estate. Likewise cocks that fail to turn up each day must sometimes arrive to find their spot taken. I have yet to witness this, as Koivisto did.

			The incessant displaying continues in the half-light. As Kenneth Richmond observed at Loch Ard, there does not need to be a female present – indeed there won’t be one for another half an hour or more, if then. It’s still early in the season and I may not see hens today at all. The males have occupied this arena every day for weeks, months even, without a single visit from their belles yet their faith is undimmed that Lady Godot will come today. In a typical season, females will visit the lek only on about three days each, mating on the third day. Almost all of the local females will come within about ten days, so this is a play with endless rehearsals and only a handful of full performances.

			Undaunted by weeks of no-show from the targets of their affection, the cocks are spending almost all their time roo-kooing and sneezing. It must be exhausting. They take breaks mainly to pick fights with neighbours, only occasionally to pause and rest. Thus it was not unreasonable for the old naturalists to wonder whether the point of the display is to attract females. It might be to signal to rival males that you are on good form this morning and cannot be ousted from your territory without a fight; or maybe to simply enjoy the sound of your own voice and do what your hormones tell you to. That would be more an answer to the how than the why question, though.

			The peripheral males, whose territories are larger since they have no neighbours on the outside, seem to spend less time displaying and more time peering hopefully over the grass towards the centre of the action. It’s as if they know they don’t have a chance this season but are here to learn and practise for next year. Sometimes they get ideas above their station: they take wing and land in the middle of the lek, only to be harassed and chased back to their second-class spots. These peripheral males are probably mostly one or two years of age. In their first breeding season, yearling males sometimes have patches of immature brown feathers on the back, head and neck.

			They also grow smaller red eye combs. These eye combs are extraordinary things. An adult male on the lek is adorned with two lumps of swollen red flesh on his head – ‘full and round like strawberries’, as a German naturalist put it in the nineteenth century – that almost meet in the middle of the crown. Each comb is involuted into tightly packed tentacles about half a centimetre long. In order to count these tentacles, I took a close-up photograph one morning of a bird’s head from about three metres away using an 800mm lens. It’s so close you can see a reflection of my hide in the bird’s eye. There are roughly 15 rows of tumescent tentacles on the comb, and at least 20 tentacles in each row, so more than 300 on each one. That’s 600 stiff, tiny blood-filled and blood-red fingers of bare skin exposed to the breeze, a significant source of heat and moisture loss, presumably. From a distance they do indeed look like a pair of
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