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			Praise for 
The Social Lives of Birds

			“The main features of birds most of us are interested in concern their feathers, flight, nesting, feeding, foraging, mating, predator evasion, migration, and group vs. solitary behavior. I know of no other book that so thoroughly covers the hugely extensive scientific literature from the experts who spend their lives and fortunes on their work.”

			—Bernd Heinrich, author of Mind of the Raven

			“In this elegant and masterful treatment of avian life, Strassmann makes it abundantly clear that the proverb ‘birds of a feather flock together’ is one massive understatement. Birds variously pair up, lek, roost, form colonies, team up to assist the parent, breed communally, and turn super-social. She will intrigue the novice while transporting even the most knowledgeable bird lover in fresh and unexpected directions.”

			—Mark Moffett, author of The Human Swarm

			“Birds of a feather not only flock together, but sleep, feed, migrate, mate, and raise young together, too. Sometimes birds move about and live together with only their own species and sometimes they are in mixed flocks. Strassmann, a world-leading scientist on the communal lives of diverse lineages of life on Earth, clearly explains the benefits and costs of the different ways in which birds spend time together. Her easy-to-follow writing is based on scientific findings from peer-reviewed literature, and it takes us from parasitic cowbirds in the Americas to penguins in Antarctica and drongos in India. The world, as she explains, is a more interesting place, because we humans share so much with birds when it comes to living and loving together.”

			—Mark Hauber, author of Bird Day

			“Strassmann has distilled the enormous scientific literature on bird social behavior and made it available to all of us. Cooperate or compete? Live alone or join a colony? Favor relatives or non-relatives? Choose immediate gains or invest in the future? Shaped by natural and kin selection, and the environments they live in, birds navigate all these challenges in extraordinarily diverse ways.”

			—Ellen Ketterson, author of Snowbird

			“By weaving together her own personal stories with the ecological and evolutionary insights gleaned from long-term studies of avian species from around the world, Strassmann introduces us to the wonderfully complex and varied social lives of birds. This book is a must read for anyone interested in learning about not only why the birds we often see or hear behave the way that they do, but also how the scientists who have studied them for the past century helped uncover these social secrets.”

			—Dustin Rubenstein, author of Animal Behavior, 12th Edition

			“In vivid explanations of complex bird behavior, Strassmann makes the ordinary—vultures roosting in a tree, swallows soaring by a riverbank—extraordinary. She also makes the extraordinary—prancing prairie chickens, albatross living in colonies of thousands—understandable, using the lens of evolution. From American Robins to Taiwan Yuhinas, this book is a celebration of birds and the scientists who study them, both working harder than we can imagine.”

			—Marlene Zuk, author of Paleofantasy

			“A leading expert on social wasps and social amoebae brings to bear her expertise and passion to the social world of birds. The result is a fascinating guided tour of the many mysteries of bird life and glimpses of their probable solutions—why birds flock during the day, sleep in communal roosts at night, forage with other species, nest in crowded colonies, breed communally, mate in leks, or outside the pair bond, care for young not their own, and quarrel with their siblings and parents.”

			—Raghavendra Gadagkar, author of Survival Strategies

			“Why do birds join flocks, nest in sprawling colonies, or tend to eggs that are not their own? Using global examples, from mixed-species groups in Finland to families of Pinyon Jays in the American southwest, Strassmann carefully unpacks the motivations behind avian social behaviors. A mix of personal observation, interviews with experts, and a review of the scientific literature, this is a fascinating and informative read.”

			—Jonathan C. Slaght, author of Owls of the Eastern Ice

			“Strassmann effortlessly weaves the communal lives of birds with the science and the scientists whose studies have revealed the drivers of their behavior. The stories she tells provide fascinating insights into the world of animal behavior.”

			—Walter Koenig, coauthor of Ecology and Evolution of Cooperative Breeding in Birds
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			Introduction

			Are Birds Social?

			My morning walk to our local park began with the pounding of a Northern Flicker on a neighbor’s metal chimney, calling its mate and advertising its territory. Then I saw a flock of Common Grackles leave one tree and fly to another. On this warm March morning, the American Robins were already paired up and flying together (the male identifiable by his jet-black head). The Dark-eyed Juncos breed much farther north, but here they were, practicing their high-pitched trills, flashing their white tail feathers, and foraging in flocks.

			Bird-watching has a rather staid reputation, in which the birder is thought to be a quiet, bookish observer, carefully noting species and habitats with the quasi-academic bent of an ardent plane-spotter. But unlike planes, birds are social, and their lives are full of drama, intrigue, cooperation, and competition. They skirt danger, form couples and communities, sneak around and steal, and flirt like their lives depend on it. All this makes bird-watching fascinating—more like picking up a juicy beach read or tuning in to a thrilling miniseries than recording the airplane tail numbers at a local runway.

			This book celebrates the social lives of birds, from the southernmost penguins, petrels, and albatrosses, through the tropical fairywrens and drongos, and up to the Arctic gannets, puffins, and guillemots during the breeding season. Of course, stories of birds would be incomplete without stories of the researchers and observers who have uncovered their secrets; their adventures (and my own) round out this look at birds around the globe.

			Social living takes a lot of different forms in birds. Each chapter takes on a different type of sociality. I begin with flocks, those assemblages of foraging birds in which each searches for food and tries not to become prey. Birds in flocks follow rules that have evolved to keep them safe. They balance staying safe in groups with finding more food away from groups. However, in groups they can share vigilance, which gives birds more time for foraging and can stymie predators.

			Like all animals, birds sleep. This brings me to communal roosts. When birds sleep in communal roosts, there is safety in numbers, providing them with better protection from predators. Some birds, like Black Vultures, also learn at roosts and follow others to a ripe carcass. Small birds, like Long-tailed Tits, snuggle together to stay warm as they roost.

			Sometimes birds of different species flock together, with each species taking a different role. These groups can be so stable that their territorial boundaries are preserved across decades, even as individual members are slowly replaced. Birds often congregate around active forager species. Listening for their alarms helps other birds, who might have their beaks deep in a bark crevice, realize danger has arrived. Mixed-species foraging flocks are found all over the world, so if you look for them, you will see them.

			Groups of nesting birds are called colonies. For example, Cliff Swallows nest in groups under bridges and culverts and have been studied for decades. Breeding in a colony means there is more of a chance a neighbor will steal nesting material, sneak an egg into your nest, or even mate with your partner, but there are considerable advantages, again generally around avoiding predators.

			Seabird colonies can have thousands of individuals. They have the special challenge of eating far from where they nest because the oceans are the world’s largest larder. Atlantic Puffins form colonies of thousands in the far north. Penguin colonies are iconic. Many isolated islands in the tropics could be called bird islands, home to frigate birds, gulls, and others.

			Leks are arenas where groups of males show off and females choose a mate. Lekking species have no paternal care, for the males shed any responsibility for the young, instead competing with one another in some of the most flamboyant displays in the animal world, from the eyespots of the peacocks to the dances of the Greater Sage-grouse. Females often choose the same “best” male. But it is not all honest display on the lekking ground—Ruff males may mimic females and sneak in a mating right on the dancing male’s territory. But neither is it all competition as male Lance-tailed Manakins have dancing wingmen that never themselves achieve a mating.

			Even birds that do not feed in flocks or nest in colonies have a social stage, for all bird babies hatch from eggs and then nearly always need parental care. Pairing up and parental care are the most basic forms of sociality in birds. The energy requirements of birds mean that most bird families have two parents that tend the young. But these partners do not show the kind of devoted monogamy you might imagine. While birds pair with their mates, and in some species the males follow their mates around attentively in mating season, additional breeding outside the pair bond is more the rule than the exception. Nor, despite the ties of kinship, is there complete harmony between parents and offspring, or among the offspring themselves. These intrigues can make for great stories.

			In harsh conditions, two parents are not always enough to rear the young, so they recruit young from earlier years to help with the brood. Sometimes stray males also chip in, perhaps hoping to inherit breeding rights should the mated father perish. Australia is home to the most species of families with helpers, though perhaps the best known are Florida Scrub-jays.

			There is a surprising kind of group nesting that might seem to make little sense, since parents cannot keep track of their own young. It is communal breeding and is found in Greater Anis. Several pairs build a nest together and lay eggs in it. One male takes the risky role of incubating the eggs at night, and all feed the young and sound the alarm when a predator nears. But it is not all cooperation and brotherhood with these birds, for females toss some of each other’s eggs out of the shared nest.

			Finally, some birds—the supersocial groups—have it all, never forgoing a chance to be with others. White-winged Choughs of Australia come to mind, as do Pinyon Jays of the American West. These birds feed in flocks, nest in colonies, and care for the young at least partly communally. They are wicked smart, often deceptive, and have intrigued researchers for decades.

			There are four themes that run through these chapters and help us understand avian sociality. First, birds act in ways that increase their own ability to survive and reproduce. Second, when they act in ways that look cooperative, it is either because they themselves get a tangible return or because they contribute to the next generations by helping relatives with their young. This is generally called kin selection and explains a lot of apparently altruistic behavior. Third, different environments favor different kinds of behaviors, and how variable those environments are is also important. Fourth, evolution acts on what has gone before, with traits always building on the traits of the ancestors. Taken together, these four themes give us the colonial penguins in Antarctica, communal yuhinas in Taiwan, helpers in Long-tailed Tits in Europe, supersocial Pinyon Jays in the American West—all the diversity that is the avian world.

			Our planet is immeasurably richer because of its birds, but this richness is under threat.[1] The better we understand the needs of birds, the more likely we will be to conserve habitats on which birds depend. I hope this book will help readers understand the actions and the needs of social birds. I hope when readers see a social bird not covered in this book, with a little observation they will be able to classify the kinds of interactions they see. And I hope the book helps everyone enjoy the birds.

		

	
		
			Chapter 1

			Flocks

			Can Many Do Better Than Few?
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			Since flocks are the most common form of avian sociality spotted on a morning walk, they seem an appropriate place to start this book. A flock is any group of two or more birds that stays together for more than a moment, typically while they forage for food or fly to a new place.

			Flocks are everywhere. Cedar Waxwings cluster in a hackberry tree whistling their high song. Brown Pelicans beat slowly along the Gulf Coast in a shallow V. American Coots paddle through the water eating vegetation in apparently companionable groups. A flock of Red-winged Blackbirds flies low over my local park, headed for the fields west of town. It seems like flying solo is not for the birds.

			In general, there are two possible advantages to being in a group: protection from predators and enhanced discovery of food. There are also disadvantages serious enough to make grouping troublesome: Flocking increases competition for food and facilitates disease and parasite transmission. So why have so many birds landed on group living?

			One compelling paper—with the equally compelling title “Geometry for the Selfish Herd”—changed the way we saw foraging flocks. Bill Hamilton published it in the Journal of Theoretical Biology in 1971.[1] In it, he makes two main points.

			First, individuals in a group behave for their own interests and not for the good of the overall group. Flocking, then, is selfish rather than altruistic behavior. It helps individual birds survive. For biologists, this first point is not so surprising, because only characteristics that are genetically selfish will be passed down to the next generation. A bird that joined a flock to benefit someone else would not have as many babies as one that kept its own interests front and center, although a side effect of group-joining could be that it helps others, too.

			The second point is captured in Hamilton’s clever use of the word geometry, in which Hamilton reminds us not just of high school math but also of location. For any individual there will be better and worse places to be, and those depend in large part on where others are.

			Hamilton’s idea is that flocks form as the result of individuals adjusting their position to distance themselves from actual or potential predators. Each individual benefits from putting someone else between them and the approach path of a predator. The sum result of their efforts leads naturally to clustering.

			Clustering is only one way to avoid predators. Others include dilution, confusion, vigilance, and defense. Dilution means that a single bird’s chances of being a predator’s meal are lower if the predator has a lot of other birds to choose from, and confusion means that it might be harder for a predator to single out one bird from many. The last two ways group members might avoid predators are more active. Vigilance means that individuals in a group can take turns watching for predators while others forage. The more individuals in a group, the less time individual birds must spend raising their heads to look for predators instead of eating. Finally, defense means that a group of birds can attack a predator, mobbing it and chasing it away.

			One of the best-studied flocking birds is the Common Redshank, Tringa totanus, commonly seen feeding on estuarine mudflats and salt marshes in Britain. Redshanks breed coastally throughout Asia and Europe.[2] They are sandpipers, sharing the genus Tringa with Willets, Wandering Tattlers, and Greater and Lesser Yellowlegs, among others. This genus is one of my favorites for shorebirds, though I love them all, especially because they are often waders, either on shore or land. They are elegant and striking with their bright long legs. The Common Redshank has the best legs of all, orange verging on red. I like its vertical stripes of brown on tan and its long bill, dark at the tip, orange at the base.

			Redshanks stand out because they like to eat particularly small prey. At Tyninghame Estuary in Scotland, redshanks eat a lot of sandhoppers, Orchestia,[3] while in Teesmouth, on the coast of northeastern England, they favor a shrimplike amphipod, or mud scud, called Corophium volutator. Individually, these organisms, only about a fifth of an inch long, are not much of a meal, and so each redshank must eat many of them to survive. Other birds foraging in the area are smaller, like Dunlin, or larger, like Grey Plovers and Bar-tailed Godwits, but take larger prey.[4] More than other birds, redshanks must spend virtually every moment foraging to fill their bellies.

			If food availability were all that mattered, however, one would expect redshanks to stick to the salt marshes, where their preferred prey are most abundant. But they do not. Redshanks prefer to forage in the less prey-rich mudflats and mussel beds, so much so that adults actively exclude juveniles from these hunting grounds. Why?

			The answer forms part of a story written across many papers and kindly told to me by Will Cresswell, who began his academic career on the Tyninghame salt marshes and mudflats near the University of Edinburgh, where he was a student. Put simply, the redshanks are not the only birds looking for a meal. It turns out that the mudflats may have fewer of the amphipods they hunt, but they are farther from the forest cover used by Eurasian Sparrowhawks, which hunt Common Redshanks. Cresswell found that, compared with a redshank on the mudflats and mussel beds, a redshank on the salt marsh was nearly five times more likely to be killed by a sparrowhawk.[5]

			Still, redshanks must hunt on the salt marshes, too—remember, they need an awful lot of sandhoppers and mud scuds to survive. How, then, do redshanks form flocks in ways that minimize their vulnerability to sparrowhawks while still getting enough to eat in the dangerous but productive salt marshes? Cresswell spent three years with binoculars and a telescope watching redshanks on the chilly Tyninghame Estuary. His goal was to find out if redshanks in larger flocks were less vulnerable to sparrowhawk attacks, and whether birds in larger flocks got more or less to eat.[6] Across eighty-nine censuses, Cresswell found that nearly all redshanks were in groups (of at least two dozen, but also as many as a hundred birds). The few birds that foraged alone joined groups at the first opportunity.

			A sparrowhawk attack is always a surprise, for they launch without warning from cover where they are hard to see. They fly fast and hard toward their target, grabbing it with their talons before the prey is even aware of the pursuit. In Cresswell’s research, sparrowhawks attacked lone birds and flocks of all sizes, but they were most successful catching lone birds and those in smaller flocks. This is a strong reason to be in a flock—the bigger, the better.

			Clearly birds in larger flocks are safer, but within those flocks, what is the best position? According to Hamilton’s “Geometry for the Selfish Herd,” the best place to be is close to a neighbor. It reminds me of that old trope about how fast you have to run to escape a lion: faster than your neighbor.

			Instead of finding some lions to chase them, John Quinn and Cresswell, his advisor, headed back into the field to see where in the flocks Common Redshanks were safest.[7] They videotaped wooded areas near the salt marshes for six hundred hours before they had enough clear footage of sparrowhawk attacks on redshank flocks. A sparrowhawk’s hunting strategy makes it ideal for this kind of study. Sparrowhawks attack from a hideaway, choose a single target, and don’t change targets after launching. It was essential for this study to collect exact information not only on flock size but also on the exact positions of each bird and its neighbors at the time of an attack. In particular, the investigators wanted to see if sparrowhawks tended to target those redshanks that were farthest from their neighbors. Just as Hamilton’s theory predicted, Quinn and Cresswell found that redshanks that wandered away from their neighbors were more likely to be attacked. Redshanks not only need to be in flocks, but they also need to stay close to their neighbors.

			Another way redshanks reduce predation is by looking for sparrowhawks. This vigilance has a cost, since the redshank’s head has to be up and looking instead of down and eating. It’s easy to imagine that the more birds there are in the group, the less often any one bird would have to search for predators; just one or a few could be vigilant, communicating any danger (something that could be as simple as the redshank taking flight). Alex Sansom and Will Cresswell looked into this by banding and videotaping about seventy redshanks.[8] As the investigators predicted, the more birds in the flock, the less time any individual bird had to spend scanning for predators.

			One downside to being in a larger flock is that these birds have to take more steps to get food. With other flock members probing the sand, and the sand shrimp fleeing this probing, the redshanks have to move. Indeed, birds in larger flocks spend more time foraging, time made available by the lessened need for vigilance.[9]

			Common Redshanks face more problems than just predators. After all, they cannot nest in tidal flats, which are underwater at high tide. The meadows that are their favored nesting grounds are a bit more inland, in just the areas where farmers like to let their cattle graze. The large feet, incessant munching, and copious cowpies that come along with cattle are severe threats to a comparatively tiny redshank protecting its eggs. To document the effects, Lucy Malpas led a study of Common Redshank breeding populations on British salt marshes.[10] Her team found only 11,946 pairs on these marshes in 2011 where there had been 21,431 in 1985. The population had nearly halved—was it due to cattle?

			Lack of nesting habitat is one of the main causes of this decline, making a bird that has “common” in its very name a species of conservation concern in the UK and Europe. Common Redshanks breed on grasslands and pastures, and nearly half of all the individuals in the species nest on salt marshes in Britain. They do best on lightly grazed sites, compared with ungrazed or heavily grazed ones. Eighty-four percent of the breeding pairs breed in East Anglia, mostly in an area called the Wash, a bay into the North Sea that defines the blunt thumb of East Anglia, about 100 miles (160 kilometers) north of London. Four rivers, the Welland, Witham, Nene, and Great Ouse, drain into the Wash.

			Common Redshank declines were less severe in East Anglia than in other places because cattle grazing was lighter, but declines still happened. Elwyn Sharps led a team to figure out whether cattle were ever compatible with redshank conservation.[11] It is a complicated question, since light grazing by cattle, roughly one cow per 2.5 acres (1 hectare), actually helps the birds by keeping out woody species and generating the kind of patchy habitat favored by breeding redshanks. This means cattle must be managed at densities favorable for the birds and not the cattle owners, which will always create tension.

			But there are other issues. The cattle in a given field do not necessarily distribute themselves evenly across the landscape. It turns out that the upland areas of salt marshes favored by breeding redshanks are the very areas cattle most favor in exactly the same season when the birds are nesting.

			An effective solution would be to delay introduction of cattle to the upland salt marshes until mid-July, when the redshanks are done breeding. Alternatively, cattle owners could rotate cattle into and out of salt marshes, leaving some areas entirely cattle-free while the cattle graze in the others. The problem with this is that the highly site-faithful redshanks would still attempt to nest in the cattle-dense salt marshes.

			Other solutions are unlikely to work. Sheep eat the vegetation too low. Horses trample more than cattle do. Researchers have concluded that to protect the birds, it is key to measure cattle density properly and to keep them off the higher areas of salt marsh preferred by both cattle and nesting redshanks during the sensitive times.

			There are many other flocking birds. In the United States, as October fades into November, we have flocks of Red-winged Blackbirds and Common Grackles foraging on leftover grain. European Starlings flock by the thousands and form mesmerizing murmurations as they descend to roost. Nearly all species of shorebirds form foraging flocks. House Finches flock in winter, arriving at my feeders in groups of twenty or so. Across the globe in the Great Rift Valley lakes of Kenya and Tanzania, Lesser Flamingos forage in flocks of hundreds of thousands.[12] The groups are so common that we have developed names for them. You might have heard of a murder of crows and a gaggle of geese, but how about a parliament of eagles, a bouquet of avocets, a scold of jays, a quiver of hummingbirds, a covey of quails, or a round of robins?

			Scientists spend their days studying individual species at promising locations. When there are enough such studies, others amass them to look for general patterns across all the species, an approach called a meta-analysis. A master of this method is a scientist who lives near Montreal, Canada, Guy Beauchamp. He received his doctoral degree at the University of Cambridge in the UK studying under Alex Kacelnik, who is famous for work on avian cognition, particularly in New Caledonian Crows. Beauchamp settled into a job in his native Montreal as the statistician for a veterinary college, and his research on birds became his hobby—and a productive one at that. He wrote three books. This was possible because he took a different perspective. He did not do fieldwork himself but instead gathered the information collected by others so he could discover general patterns.

			Beauchamp conducted a meta-analysis on flocking. In already published works by others, he found data for 1,231 species in 153 different families of birds.[13] Of these, 84 percent of the families had at least one species that flocked. Beauchamp tried to figure out from these data what characteristics of the birds made them more likely to forage in flocks. First, he was able to rule out nocturnal species; they tended to forage independently. Next, he considered diet and found that flocking was more common in birds with plant rather than animal diets. Birds like Red-winged Blackbirds flock extensively in the nonbreeding season when their diet is plant-based. Beauchamp found that species that foraged in the air were more likely to flock than terrestrial or aquatic species, probably because air predators go after aggregated prey like insect swarms and bird flocks. Those grouping species that did feed aquatically were more likely to be at sea or on the shoreline, like the redshanks.

			Another variable Beauchamp studied was the environmental features that might have an effect on flocking. For example, one could compare islands with the mainland. On islands that are distant from the mainland, like the Galápagos off the coast of Ecuador, there are so few predators that some birds have even lost the ability to fly. Indeed, since there are generally fewer predators on islands, and since we know that flocking is mostly about avoiding predators, a researcher could predict that all else being equal, there would be fewer foraging flocks on islands. Beauchamp wondered this very thing, knowing that this sensible prediction might not hold up if the tendency to flock were fixed in the birds’ nature (they wouldn’t lose the ability to flock all at once, just as we wouldn’t suddenly grow a sixth finger even if it were advantageous).[14]

			Beauchamp identified twenty-two islands that lacked predators of birds during the nonbreeding season, when they are likely to form flocks. Generally, these were tropical islands far from any mainland, making it hard for predators to cross over. Then he looked for pairs of bird species that had a member on the mainland and a closely related species on the island. He predicted that the island species would have smaller flocks, or a lesser tendency to flock, than those on the mainland. If this hypothesis held up, it would be a natural test of the idea that flocks form to avoid predators.

			As predicted, Beauchamp found that flock sizes on the islands were smaller than flock sizes on the mainland. He was able to rule out the notion that less food or fewer birds caused this pattern, making it likely that the lack of predators led to smaller flock sizes on islands.

			Of course, as we’ve already established, birds flock not only when they are foraging. They also flock as they fly, both locally and in long migrations. A clear example of flocking during flights close to home is homing pigeons. They are a domesticated subspecies of Rock Pigeons bred and named for their famous ability to navigate back to their home roost no matter where they are released. That is, they come home if they are not seduced by a Horseman Thief Pouter, a pigeon trained to lure pigeons of the opposite sex from other roosts back to his own. Homing pigeons’ uncanny navigational talents once made them crucial as messengers in times of war, but they also come in handy for researchers eager to study their ability to avoid predators when in a flock.[15]

			Daniel Sankey and his group took advantage of homing pigeons’ return flights by fitting them with GPS tags and watching differently sized flocks respond to a predator carrying a tag of its own. Through GPS, researchers could track exactly where all the birds were at any given time.

			The pigeons were caged and fed at the Royal Holloway, University of London, about 23 miles (37 kilometers) west of London. For the experiments, the birds were taken to a nearby natural area, Chobham Common, and released. Through GPS, the researchers tracked their 3-mile (4.8-kilometer) journey home. Additionally, they measured changes in the birds’ weights to analyze how much stress they were under (weight has been shown to be correlated with the stress hormone corticosterone, and measuring weight is easy on the bird and for the researcher). The point of the experiment was to see if the birds behaved differently when the researchers exposed them to a predator.

			The predator in question was a robotic falcon, aptly named RobotFalcon, built by Robert Musters to mimic a male Peregrine Falcon in both appearance and behavior. RobotFalcon was piloted using a live camera feed connected to video goggles, giving Musters a bird’s-eye view of the pigeon flock as it returned to its roost. Musters imitated falcon flight, sending RobotFalcon soaring up before diving nearly straight down on his targets. RobotFalcon looked like a predator, acted like a predator, and could approach when and where the researchers wished, with the added advantage of running on batteries instead of on pigeon flesh.

			For each trial, the researchers gathered up the pigeons in a covered wicker basket, took them to Chobham Common, and released them. Sometimes they let the birds fly home unaccosted by RobotFalcon, but sometimes it was lying in wait. Crucial to the whole study were the GPS loggers, far fancier than the GPS on your cell phone. They tell the position, trajectory, and speed of each bird and record this information five times a second.

			So how do pigeon flocks react to predators? If, like the Common Redshanks, the pigeon flocks were primarily organized according to each bird’s desire to hide behind the others, the researchers expected the flocks should cluster more tightly when RobotFalcon appeared.

			The GPS data told a different story. The researchers found that when the pigeons noticed RobotFalcon, they turned sharply away from it rather than toward the center of the flying group, as might be predicted by Hamilton’s Geometry for the Selfish Herd. Furthermore, it happened that the pigeons paid attention to movements of their neighbors as well as the predator. If their neighbor swerved, the pigeons swerved, too. They didn’t wait to see why their neighbor swerved, which made the researchers conclude that the birds were responding to the birds closest to them, who might have seen the predator already.

			These data suggest that in highly aligned flocks, moving toward the center is not as advantageous as moving in the same direction as your neighbor. This fits with the sort of movement that fish shoals make, according to James Herbert-Read.[16] The result is a kind of wave as individuals responding to the movements of their neighbors turn away from the threat.

			Other researchers found that pigeons actually pay a cost for flying too close together. James Usherwood and his team found that pigeons in a flock took more, shallower wingbeats, requiring more energy than when they flew alone.[17] This kind of flight allowed them more control, so they would not inadvertently bump into another bird. The benefits of avoiding predators must be high enough to make it worth flying this way.

			But birds that fly together do not always spend more energy the way the pigeons do. After all, pigeons are not flying far. Other birds can fly thousands of miles on their migratory flights. They need to conserve their energy. One of the most spectacular forms of flock movement is the famous V formation, wherein each bird follows the one in front, just slightly offset to catch the updraft, similar to cyclists drafting in a peloton.

			Henri Weimerskirch compared Great White Pelicans flying in groups in V formations with birds flying alone to see whether they saved energy.[18] He and his colleagues put electronic heart-rate monitors on eight Great White Pelicans trained to fly after a motorboat and an ultralight airplane in Djoudj National Bird Sancutary, Senegal. The heart rate of the birds in the V formation was about 13 percent lower than that of the birds flying alone. By positioning themselves behind another bird’s wing tips, the pelicans could take advantage of an upwash of high-pressure air left in its wake, letting them flap less and save energy. This is a substantial advantage during migration. It’s a reason to fly together.

			What about the bird at the tip of the V? It is time to turn to another large migratory species, the highly endangered Northern Bald Ibis. If ever there were a bird flying out of Mordor, the darkest place in Lord of the Rings, it might be this one, its black wings beating slowly behind a bald head and long pink bill curved dramatically downward. Find it on the ground in breeding season, and you will see its feathers sticking straight up, the ultimate punk hairdo. Ancient Egyptians revered this bird and considered it to be divine, which is why it appears in hieroglyphs.[19]

			Bernhard Voelkl and his team looked at how Northern Bald Ibises shared the front point position—the spot at the tip of the V.[20] They put data loggers on fourteen juvenile Northern Bald Ibises that had been raised at the Salzburg Zoo as part of a conservation effort to repatriate the birds to the wild. Since the young birds needed to learn the migration route, and since the investigators wanted to entice them onto a specific arc from Salzburg, Austria, to Orbetello, Italy, Voelkl’s group trained them to follow an ultralight paraplane.

			So, what did the researchers learn about who follows whom? I would have guessed that the ibises would mostly follow a particular bird in front of them. But the pattern was a lot more dynamic. Individuals were behind another bird in that favorable updraft position about a third of the time, but they changed positions frequently, following one bird for mere seconds before moving to follow another. This led the researchers to ask how often a leading bird dropped back to follow the bird that had just been behind it. It turned out, it happened more often than randomness would suggest—a lot more often. Voelkl turned to the theory of reciprocal altruism to explain this behavior. Essentially, there is an advantage to following and a cost to leading. If certain birds only followed, then the leaders would be taken advantage of. Northern Bald Ibises apparently avoid this problem by switching roles constantly.

			Of course, Northern Bald Ibises are only one species. The frequent switching Voelkl observed is not what I see along the Texas coast, where Brown Pelicans cruise along, keeping flapping to a minimum as they glide low above the water—their leader keeps its position for minutes. And it is not what I see in Snow Geese as they fly from the Mississippi riverlands north to their breeding grounds—the Snow Geese typically have one bird in the front position for as long as I can see their V. Presumably there are positional trade-offs for these birds, too. These observations make me wonder whether Voelkl’s young ibises might have formed larger strings of followers had they learned how to migrate from adult ibises, rather than having to figure it out from following an ultralight paraplane, or whether their patterns might change as they age. Either way, it is gratifying to see captive-reared birds succeed in learning to migrate through Voelkl’s effort and return to some of their former habitat.

			Birds fly efficiently because they must. They have long distances to travel, winging their tiny bodies north to vacant nesting locations in spring and south to lush warmth in winter. Migrations are something to witness. We can see the heart-stopping great wildebeest migrations in East Africa because they are on land, but birds turn the whole world into a great migratory palette, painting the globe with their colors as they move with the seasons.

			There are advantages to flock migration besides energetic efficiency. A group might better figure out the precise direction to fly, for instance; this is particularly advantageous for young birds on their first flight south. They might also be better at connecting with the thermal air currents that lift them high and carry them without effort. When they stop during migration to feed and rest, a group also has a ready-made flock for protection and food discovery.

			Hawks, though they typically migrate in flocks, do not form V’s. This is because they depend on the movement of the sun-heated air to travel. They ride thermals and other air currents up and then glide to the next thermal. They funnel into tighter groups as they approach geographic features, like hills and ridges, that favor this. Emily Shepard explains that birds like the migrating Broad-winged Hawks gain altitude in thermal updrafts, in which they circle to stay in the most strongly lifting airs.[21] Then, as they leave the updrafts, they glide—as far as 16 feet (5 meters) for every foot that they climbed. The hawks, Shepard writes, are also experts in knowing where the air rises. Since warm air rises and cold air sinks, when the air hits a hill, these forces create an updraft that the birds can use to rise high. The wind currents are powered by the warming sun, so they are daytime features largely unavailable to nocturnal migrants like songbirds.

			The hawks that I have visited most have been at Hawk Watch sites, where they are counted by researchers and volunteers. Smith Point, Texas, and Whitefish Point, Michigan, are places where land features reaching into water funnel the hawks. Hazel Bazemore County Park near Corpus Christi, Texas, is another famous Hawk Watch site. Paul Kerlinger and Sidney Gauthreaux Jr. quantified the migratory flights of Broad-winged Hawks during spring migration, focusing on an area a little farther south of Hazel Bazemore, the Santa Ana National Wildlife Refuge, right on the border of Mexico.[22] I visited Santa Ana with my husband in April 2023, nearly at the end of the hawk migration north, though I could easily see South Texas specialties like Great Kiskadees and Green Jays. We stood on the bank of the Rio Grande and looked across its green waters into a tangled thicket—Mexico. On my prior visit when I stood on this bank, looking into this same thicket, a Green Kingfisher flew out, clattered its alarm, and then flew into the United States, perching on a dead limb over the water watching for fish.

			Kerlinger and Gauthreaux had what they called the Avian Migration Mobile Research Laboratory, a 23-foot (7-meter) motor home with radar and other equipment (including their trusty notebooks and binoculars) to monitor hawk migration. They coordinated the information on flocks coming from the radar with their actual observations of flock sizes and behaviors. Hawks migrate during the day, when they can ride thermals, and descend at the end of the day to roost in the park. Winds were generally to the south, and when they were not, the birds did not fly. In Kerlinger and Gauthreaux’s twenty days of observation, nearly eighty-five thousand Broad-winged Hawks crossed the Santa Ana National Wildlife Refuge.

			The team noted that flight patterns were regular and involved the hawks soaring high with the hot air and then gliding with little flapping. By 11 a.m., the birds gathered into distinct flocks of more than one hundred birds. Some flocks of more than one thousand birds spread long, rather than wide, as they glided from one thermal to another. The birds could stretch half a mile apart, increasing the chance that some would encounter another thermal and then soar, the others following them upward.

			Wake up to flocks and you will start to see them everywhere, from the ducks in a city pond to the chickadees or tits hunting for insects deep in winter. From now on, I hope you’ll look at them just a little bit longer and with a little bit more wonder.

		

	
		
			Chapter 2

			Communal Roosts

			Why Sleep Together?
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			My son told me we needed to visit Cahokia Mounds in Illinois if we wanted to see the blackbirds. We visited this pre-Columbian city (which peaked in population around 1100 CE) at dusk, when the huge earthen pyramids loomed against the darkening sky. We crossed the highway from the highest pyramid and looked at the trees edging the eastern meadow around the visitors’ center. As promised, they teemed with Red-winged Blackbirds.

			It was far more than hundreds, even more than thousands. I could not imagine how to count the birds or to tell how many Common Grackles, Rusty Blackbirds, and European Starlings were also part of the roost. The birds flew in and out, each vocalizing. I tried to look at one branch and watch as the birds on it jostled for position. But other branches distracted me. Sometimes all the birds lifted up, as if an electric shock had passed through the naked trees. Then they quickly settled. More birds flew toward the sunset and away from the sunset. When new arrivals came, the birds lifted and adjusted. By the time they settled, it was too hard to see in the darkening night.

			If you spy birds sitting together in a tree in the evening, you have probably come across a communal roost. For a place to be a communal roost, the birds must sleep there. Birds sleep in ways similar to mammals like us, with rapid eye movement (REM) and slow-wave sleep (SWS) periods, but only half of their
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