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Dedication

For Douglas and Sarah Who walk the green paths, lighted by fireflies







CHAPTER 1: PARADISE NOT YET LOST

The Tanagers and Warblers of Gamboa, Panama

Birds were among nature’s delights during my childhood, but they were not the stars of the show. Visits to the cottage were a kid’s dream, filled with swimming, canoeing, and building makeshift forts in the woods. During games of hide-and-seek I shrank into the ground, breathing in the tangy scent of pine needles, and passed the time watching whirligig beetles clumsily rowing into each other, blue damselflies dancing an aerial ballet over the water, and spiders doing tightrope walks. My family would gather at the living-room window to admire the imposing figure of the great blue heron standing on his rock or when someone spotted a merganser duck and her fluffy brood bobbing in the waves along the shoreline. On crisp fall mornings, loud and insistent honking sparked a stampede to the dock, where we counted the low-flying geese as they headed south one squadron after another. I don’t remember paying much attention to the little songbirds that nested in the blueberry bushes, cedars, and pine trees. The red-eyed vireos, song sparrows, and yellow-rumped warblers went about their business year after year despite three noisy kids and a dog that invaded on weekends and summer vacations.

Little did I know that songbirds would lead me on a life of discovery and adventure, from dodging surprised rattlesnakes in the desert of Arizona to dodging aerial bombardment by angry howler monkeys in the tropical rainforests of Panama. The gateway to my passion for these feathered jewels began with the graceful swallows, though my own interest was in their fierce battles for nesting cavities. As an undergraduate student, my summer home at a field station in southern Ontario was also home to dozens of nest boxes that were lined up row after row in several different hayfields, each one with a vigilant tree swallow perched atop or flying nearby. Shiny blue backs glittered in the sun as the bickering swallows circled their boxes like little fighter jets, scolding and chasing intruders that dared to come too close. The nest boxes are so valuable that both males and females have knock-down, drag-out fights with the desperate stragglers that arrive later in spring and have no place to breed. Once, during nest checks, I opened the door of a box to find two females fighting so intently they did not even notice the giant face peering in at them.

I studied the swallow battles for several years and earned a master’s degree, but this was not enough for me. I was hooked for life on the challenge and satisfaction of posing questions of nature and devising ways to work out the answers. My Ph.D. at Yale University in the late 1980s was on another swallow, the purple martin, though this time I wanted to know how young males finesse their way to home ownership among older males who control all the nest cavities. Each spring I loaded up my pickup truck with most of my worldly belongings and drove across the country by myself to study colonies of martins in southern Oklahoma. This is where I saw my first roadrunner and spent many hours awestruck with the bright salmon-orange flashes and elegant tail streamers of scissor-tailed flycatchers as they did spectacular loop-the-loops in the air as females quietly looked on.

I got to know tree swallows and purple martins intimately after holding dozens in my hand and spending hundreds of hours watching them at their nesting houses. But until the end of my Ph.D., I had barely given a thought to what their lives were like after they left their breeding grounds. My outlook changed forever when I was invited along on a field trip to Brazil with the Purple Martin Conservation Association and Dr. Gene Morton, a senior scientist at the Smithsonian Institution’s National Zoological Park—and, as it turned out, my future husband.

After a gruelling day of travel in early February, we ended up in southern Brazil at a small lodge in the Itatiaia National Park sipping a well-earned caipirinha, the national drink. The next morning I sat on the patio taking in my first look at wild toucans, parrots, and other exotic tropical birds. But we were there to study martins, not bird watch, so after breakfast we began the long drive to the busy town of Ribeirão Preto in the state of São Paulo. We needed to find the park in the centre of town where martins slept at night by the thousands, so our driver pulled up to a group of men standing by the side of the road.

In his rough Spanish, Gene told them we were looking for the swallows, or golondrinas. Amid wide smirks, winks, and knowing looks, they gave us the directions. Our Brazilian driver laughed and explained that golondrina was the local nickname for the prostitutes who, like the martins, congregated in the park at night. This seemed like such a foreign world to me, yet it was just as much a home for purple martins as the familiar nesting houses I had studied thousands of kilometres away.

The next year I worked with Gene at the National Zoo and began a study of hooded warblers on their wintering grounds in Mexico, and we married a few years later, after I took on a faculty position at York University, in Toronto. Over the past decade our family has lived a migratory lifestyle of our own while studying birds, dividing our time between our suburban home north of Toronto, our old farmhouse in northwestern Pennsylvania, and the tropical forests of Panama. Gene and I have spent many hours walking through the woods or sitting on the back porch at the farm, happily on the lookout for our daily fix of discoveries. These can be as simple as seeing chickadees stashing seeds under the bark of cedar trees, catching a parasitic wasp in the brutal act of laying her eggs inside a living caterpillar, or rare sightings like a male cowbird giving courtship displays to a rusty blackbird. Our children are growing up with parents who net and band birds in the backyard, raise dozens of Promethea silk moths on the screened-in porch, and drive around town with an antenna on the roof of the minivan listening for radio-tagged purple martins. Their patience is sometimes pushed to the limit, for instance, when they run away from the picnic table yelling “Bee!” while I calmly explain that the offending creature is a wasp, not a bee.

I have spent my entire adult life studying and enjoying birds, taking for granted that they will be there for future generations to do the same. When I did my graduate work on tree swallows, the alarm bells were not yet ringing, and one heard very little about disappearing songbirds. Times have changed though, and now we have a long list of North American migratory songbirds that are disappearing at a frightening rate. Wood thrush, Kentucky warblers, bobolinks, and the eastern kingbird are among the victims. By some estimates, we may have already lost almost half the songbirds that filled the skies only forty years ago. The threats are almost too many to count: destruction of wintering habitat, pesticides, cowbirds and other predators, light pollution, and poor breeding habitat are among the problems birds face.

The early warning cries of the songbirds suggest that their enormous migration, even bigger in number and scale than that of the extinct passenger pigeons, is now at risk. If we could change the natural world enough to wipe out billions of passenger pigeons, it is not out of line to think that we are able to inadvertently cripple songbird migration. We can put a man on the moon and send an e-mail to the other side of the planet in a blink of an eye, but we can also burn a hole in the ozone layer, send our pollution across oceans and disrupt climates around the globe.

We are seeing dramatic songbird declines around the world, not just in North America. In Britain a wide variety of songbird species have suffered enormous losses in numbers since the 1960s, including a 95 percent drop in tree sparrows and an 80 percent decline in corn buntings. Other songbirds that have declined seriously include bullfinches, skylarks, pipits, and wagtails. Britain has little forest remaining and most open lands are used for agriculture, so many of the birds surveyed are open country and farmland birds. Woodland species are faring no better, however, as about a third of the species surveyed declined by over 50 percent from 1966 through 1999. The possible causes of the declines in Britain are as varied as for North America: loss of wintering habitat in the tropics, loss of breeding habitat, exposure to pesticides, climate change, and increased predation pressures. On the other side of the globe, extensive loss of woodlands in southern Australia has meant that once common songbirds, like the hooded robin and brown creeper, are now missing from whole regions. There is good evidence of population declines of many other species, and some ornithologists predict that unless drastic changes are made, the country will lose half its land birds over the next century.

Researchers from the Center of Conservation Biology, at Stanford University, published a formal analysis of the state of the world’s birds, and ended with an ominous warning to all of us. They analyzed the current status of all bird species living today, almost ten thousand in all, as well as the hundred or so that have gone extinct in recent times. The International Union for Conservation of Nature and Natural Resources currently lists 1.3 percent of the world’s birds as recently extinct and 12 percent as threatened with extinction in the near future. The Stanford group used different scenarios for the effect of climate change and habitat loss on birds to forecast what is likely to happen by the end of this century. If forest loss continues at its present pace, it is quite realistic to think that within a few human generations we will lose one quarter of the world’s bird species.

Migrants, such as the purple martin, seamlessly switch from being tropical birds living somewhere in Central or South America to marathon flying machines that travel several thousand kilometres in a month. Just as easily, they become showy songsters obsessed with mating and breeding, and devoted parents tending eggs and caring for young. Each species has a different story to tell along the way, but the rhythm of the journey is shared among the migrants. We will unravel the mystery of the disappearing songbirds by taking a journey with them. Our trip begins in the tropics, where migrants spend more than half the year.



Our students had arrived the night before at Tocumen airport, in Panama City, looking pale and shell-shocked, ready for a two-week reprieve from the northern winter. After hauling giant backpacks and suitcases off the baggage claim, they went through customs and stepped out into the main lobby of the airport where we were waiting for them. The airport was crowded with tourists, a few U.S. military personnel, and Panamanians returning from trips to Miami loaded down with gifts. Gene and I had already been in Panama for a month, but none of the students had ever been in a tropical country before, and we were about to introduce them to the wonders of tropical birds. As we walked out of the airport terminal we were enveloped in the warm, humid air of a Panama evening. Our visitors were giddy with delight as they stripped off their sweaters and jackets, and we all worked up a sweat doing the impossible task of somehow stuffing all the bags and bodies into the van.

Our van joined the cars, trucks, buses, and taxis on the busy airport road heading toward Panama City, weaving around buses and cars that suddenly slammed on their brakes. The buses in Panama are works of art, covered with detailed hand-drawn paintings of Jesus, Elvis, Britney Spears, alpine nature scenes, and inspirational messages that cover just about every square inch of the bus, including the bumper and at least half the windshield. The rush hour runs well into the evening, and the traffic was moving quickly amid the frequent honking of horns and heavy exhaust fumes. The students looked curiously at the stores flashing by. Many were simple small buildings made of cinder blocks with corrugated metal roofs advertising the local beer Cerveza Panama, or llantas (tires), and ferretería (hardware). There were also the all-too-familiar Toyota dealerships with gleaming SUVs parked out front, Sony electronics stores, Home Depot, Costco, and the equally ubiquitous Kentucky Fried Chicken, Pizza Hut, and McDonald’s.

Our destination was the small town of Gamboa, on the shores of the Panama Canal, about twenty kilometres north of Panama City. This is not your typical Panamanian town because it is in the former Canal Zone, where American workmen and their families once lived in suburban-like surroundings complete with a small theatre, swimming pool, and tennis courts. Today Panama operates the canal, and Gamboa is home to the Dredging Division, which must constantly fight the silt that washes into the canal with the heavy tropical rains. The forest alongside the canal has been preserved for precisely this reason; it is an ecological safeguard against the heavy erosion that would otherwise bring the ships and economy to a halt.

Gamboa is literally at the end of the road and is encircled by the forest of the Soberania National Park. The Smithsonian Tropical Research Institute operates a research station in Gamboa, part of its extensive network of research facilities in Panama. We could tell when we were nearing Gamboa because the stores, gas stations, and chaotic traffic intersections were gradually left far behind as we entered the home stretch that passed through forest. There were few other cars on the road this late at night, and the students who were still awake could see only strobe-like glimpses of our headlights on the towering trees along the sides of the road. The last few hundred metres over the Chagres River was enough to wake the dead as the van’s wheels thundered on the metal-topped wooden planks of the one-lane bridge that everyone driving to or from Gamboa must cross.

Nightfall cloaked the students’ entrance to town, and they struggled up the stairs to the old schoolhouse, hauling their backpacks and suitcases, each intent on claiming a bed in the dorm room. It wasn’t until they awoke at dawn that it really hit home that they were in the tropics. Tall royal palms lined the street in front of the schoolhouse, and our visitors were awed by their first looks at chestnut-mandibled toucans sitting proudly in the treetops calling loudly Keeeer, kick-ik, kick-ik, and red-lored parrots screaming overhead. The bird feeder outside the front of the school was stocked with bananas and papaya rinds, and there was a busy crowd of clay-coloured robins, blue-grey tanagers, and a red-fronted woodpecker having breakfast.

It was hard to persuade anyone to get into the van, but the day heats up quickly and the best birding is first thing in the morning. We drove the few kilometres to the forest where the Pipeline Road, a one-lane dirt road, runs far into the Soberania National Park. There actually was a working pipeline here once; it can still be seen here and there, rusted and out of place among the ornate heliconia flowers and erotic ruby red passion flowers that peep out from the forest by the side of the road.

The tropical forest is a showcase for evolution and the amazing and complex ways that plants and animals are adapted to their environment. As in any ecosystem, flowers need pollinators, fruits need dispersers, predators need prey, and prey need to hide. Part of what makes a tropical forest community so unique is the enormously high number of species that live there, creating endless possibilities for the number of ways species can be interconnected. This is where you can easily see acacia trees that house and feed their ant bodyguards, miniature wasps that never leave the confines of their home inside a small green fig fruit, flocks of birds that snap up insects fleeing from swarms of army ants, and strangler figs that have grown their roots down and around another tree’s trunk to choke its host and steal its precious space in the sunlit canopy. The individual plants and animals are exciting to see, but the real reason the students were here was to learn how these complex relationships between species came to be and how very fragile they are.

Walking down Pipeline Road, binoculars and field guides in hand, it was hard to keep up with all the birds we were seeing and hearing. High up in the trees was a flock of insect eaters: tropical gnatcatchers, forest elaenias, white-winged tanagers, and a suite of migrants like the bay-breasted warbler, chestnut-sided warbler, and black-and-white warbler. These birds were all sticking close to the lead bird in the flock, the lesser greenlet that gave frequent pit-sweet, pit-sweet songs. Mixed-species flocks are a joint effort by birds to use their many eyes to spot dangerous vine snakes, owls, and hawks so each bird in the flock can spend more time looking for hiding insects. A little farther down the road we found a Miconia tree in full fruit, tens of thousands of tiny fruits up for grabs. Enjoying this feast was a flock of golden-masked tanagers, plain-coloured tanagers, honeycreepers, and migrants like the Tennessee warbler, Philadelphia vireo, and yellow-throated vireo.

In the 1970s ecologists believed that migratory birds were interlopers in the tropics, unwelcome visitors that descended en masse only to live under the shadow of permanent residents who were reluctant to give up their claim on the space and food. Standing with our students, watching these integrated and coordinated mixed-species flocks, it was impossible to guess from the birds’ behaviour which were the migrants and which were the residents.

Our group stopped along the road, and Gene asked them to put down their binoculars, rest their necks, and simply listen. Gene has an uncanny memory for birdsong, and can remember the unique sounds of bird species years after he has heard them. Sounding a bit like an auctioneer, Gene started calling out the sounds he heard and quickly pointed in each direction. At first, the students could not pick out the sounds from the cocktail of voices in the forest, but one by one they began to isolate the songs. Gene started with the easy ones. A green shrike vireo, rarely seen but common in the canopy, was loud and conspicuous to the ears with its rhythmic peer, peer, peer. The tropical gnatcatcher was breathless with its incredibly long and descending trill, and the small tuxedo dressed yellow-crowned euphonia barked out its beam-beam.

Not far to our right, in the dark of the forest away from the road edge, we heard a quiet chiff…chiff…chiff. Gene asked the students what the bird might be. New to the tropics, the students guessed wildly. Manakin? Trogon? Continga? No, this was a run-of-the-mill Acadian flycatcher, a migrant from the eastern forests of the United States. In the winter individuals live alone in the tropical forest, quietly calling out their ownership of a small patch of forest to other Acadian flycatchers who might be nearby. These migrants come and go pretty much unnoticed by the shrike vireo, gnatcatcher, euphonia, and other residents who occupy the same land. The early idea that migrants must fight their way into the tropics each fall, always at the whim of competitively superior residents, was abandoned in the 1980s, once researchers began studying the behaviour of migrants during their southern stay.



The tropical forest is full of con artists of many species. The first that we found was a medium-sized ant running around on a leaf. The students gathered around to get a close look, and counted legs; yup, this critter had six legs, two antennae, and a narrow body and abdomen. Then we gave the leaf a poke with a stick and the ant disappeared into a tightly woven web on the underside of the leaf. This was actually a spider that walked on six legs and held her other two legs high over her head to make them look like antennae. Ants taste quite bad because they are loaded with formic acid, and few birds will eat an ant or an ant-mimicking spider. Next was a lump of bird droppings on a leaf that suddenly got up and ran away—another spider! We taught all our students the childish-sounding rhyme “Red beside yellow will kill a fellow” to help them identify the deadly coral snake, because harmless king snakes also have bold yellow, red, and black markings that give the look-alikes a kind of virtual armour from birds and mammals that instinctively know not to go near the real thing.

Crossing the road in front of us was a column of walking leaves. Well, the leaves weren’t actually walking; a convoy of leaf-cutter ants was marching along in single file, each one carrying a freshly cut piece of leaf high over its head like a sail. We followed the trail of leaves and found where the ants were disappearing underground with their precious loads. Leaf-cutter ants are subterranean gardeners and use the leaves to grow a special fungus that they then eat. The ants carry the decomposed leaves back to the surface so that their colony does not get filled up with compost. One by one the ants come out of the ground, walk up a branch and drop a tiny brown load. This happens day after day, and before long there is a rich pile of compost. What is garbage to the ant is treasure to the tree. One researcher put tracer dye in the ants’ garbage pile and found that trees several hundred metres away had roots that were tapping into this nutrient goldmine.

Nutrients are in short supply in the tropical forest despite the lush vegetation that is teeming with wildlife. There is very little leaf litter on the ground because it is broken down so quickly in the hot, humid environment. The nutrients are all tied up in the plants and animals, not lying around on the ground waiting to be used. Even the dung of animals doesn’t last long around here. Long ago, one graduate student from the University of Maryland was studying dung beetles, insects that provision their eggs with a carefully rolled ball of dung for the kids to eat once they hatch. He had a three-month-old baby at the time, and used the convenient supply of the baby’s dung to discover that some species of dung beetles pirate dung from smaller species rather than go to the trouble of finding their own. Dung is a scarce commodity, and it is said that even before the fresh dung from a howler monkey hits the ground a dung beetle has already claimed it, riding it down to the ground on its maiden voyage!

It takes a while for people to get used to the idea that the lush tropical forest is a place where nutrients are a precious commodity. We took the students down a trail that led into the forest and asked them to look at the forest floor. Large brown leaves of all shapes and sizes were scattered on the ground and crunched under our boots as we walked. The red soil underneath the leaves was as hard as rock, and the surface was scarred with deep cracks because it hadn’t rained in about six weeks. Even though it was only eight o’clock in the morning, strong winds had already started their engines and every few minutes another leaf came floating down from the canopy to join the nutrient cycle. Late February is the peak of the dry season in this part of Panama, and it would be another month or so before the rains came. Though the trees are a banquet of flowers and fruit at this time of year, for insect-eating birds the dry season is when food is hardest to come by.

Migrant birds that eat primarily insects, like worm-eating warblers and Kentucky warblers, probably face their biggest food shortages while they are in the tropics. Far away on their breeding grounds, these migrants can gorge themselves on juicy caterpillars and other insect larvae that explode in numbers as fresh, succulent leaves grow on the shrubs and trees in spring. In the tropics, there is no massive flush of easy-to-catch insects; instead, most of the insect food comes in the form of large adult insects that hide from birds. Insects do not want to be eaten and hide in the leaf litter and under leaves to escape detection, or come out at night when birds are asleep. Insects are a scarce resource, so insect-eating birds typically stake out a territory and vigorously defend it from neighbours of the same species.

Gene had brought a mist net with him to demonstrate just how serious our migrants are about protecting their neck of the woods. With the help of two students he set up the short net along the trail in the forest and used a small speaker to play back a sharp staccato call: chip-chup, chip-chup. The students watched, holding their breath, but after a few minutes were disappointed with the still-empty net. “Keep watching,” Gene whispered, as he pointed to the dark understory a few metres to the side of the net. The bushes were moving slightly, and a small shape darted from one branch to the next, gradually moving toward the raucous fake intruder. “When a bird is really mad, he doesn’t give away his location to the intruder. He sneaks in quietly for the kill,” explained Gene. Suddenly a Kentucky warbler was hanging in the net. He was surprisingly bright and boldly coloured, his black mask contrasting with the bright yellow throat and belly. Kentucky warblers are common along the Pipeline Road, heard more often than seen, maintaining invisible fences and living alone on their territories.

Some tropical forest birds have a lifestyle more akin to a bustling cocktail party; they gather to feast on insects flushed up by the ants. Army ants live in colonies of thousands of individuals, and when on a raid the ants swarm over the forest floor like an amber tide. Army ants build temporary bivouacs at night using live workers who link their legs together to make a nest the size of a basketball. Inside the writhing nest is the queen and thousands of hungry ant larvae. By day, streams of ants spread out over the forest floor in a blitz that leaves few places for their victims to hide. At the leading edge of the swarm the ants kill millipedes, katydids, cockroaches, frogs, lizards, baby birds, and everything else they can overpower. The best way to find an army ant swarm is to listen to the birds. Gene, as usual, heard the distinctive whinny chirrrrrr before anyone else. It was a bicoloured antbird, which makes its living following army ant swarms and catching the many insects racing out of the way of the deadly ants. We saw dozens of birds crowding around the army ants, including the professional ant-followers like the bicoloured antbird, spotted antbird, and ocellated antbird. During migration, birds like the Swainson’s thrush drop in for an easy meal and join the outskirts of the feeding frenzy.

As we walked farther down Pipeline Road, one student pointed to a wispy black strip hanging in a spider’s web. Was this another mysterious case of mimicry, a spider’s trick to catch unwary insects? After all we had seen that morning, anything was possible, and a circle of eager faces awaited our clever answer. I pointed up and asked them to watch. After a few moments, we saw a charcoal-black strip drifting down from the narrow gap in the canopy over the road, then another. The students were still puzzled. These were pieces of burned grass, carried here on the winds from nearby pastures that had been set aflame. The dry season in the tropics might as well be called the fire season. Pastures and roadside grasses are set afire in an annual ritual that chokes the air with smoke and ashes and covers such a large area it can be easily seen from space. The burning is done to control grass and weeds and replenish the tired soil with a short-lived dose of nutrients.

After spending our first few days immersed in the lowland tropical forest of Panama we set off on a road trip to Colón, a major port at the Atlantic end of the Panama Canal. As we left Gamboa, we drove slowly along the highway that passed through Soberania National Park so we could look for interesting birds in the forest. One student spotted a slaty-tailed trogon perched on a vine over the road; we laughed at the field guide’s description of these birds as being “phlegmatic,” after their habitat of sitting like statues for long periods. A little farther down the road someone found a huge spectacled owl staring back at us from the edge of the forest with its hauntingly large yellow eyes. Then, without warning, the forest was gone and the trees were replaced with mile after mile of open pasture, small houses, stores, and bus stops.

Gone was the excited conversation and frantic flipping through of field guides, replaced by stunned silence as civilization slapped our students squarely in the face. Impromptu piles of household garbage and wrecked cars were scattered along the roadside, and at dusty bus stops there were well-dressed ladies going off to work and groups of children in their neat school uniforms. One pasture was charred black right up to the road edge, still smoking in a few places, evidence of the previous day’s burning. As we crested the next hill we asked the students to look far off to their left, and through the haze they could barely make out a forest edge along a distant ridge. That was the forested Canal Zone where we had spent the past few days, a narrow strip of forest that was preserved all along the length of the Panama Canal. Everywhere else, any forest without some kind of legal protection has been cut down. The students then realized that Gene and I were con artists too, allowing them to experience the joy of the rainforest before letting them in on the fact that they were actually in a forest remnant surrounded by a vast twentieth-century landscape.



It is almost impossible for a migratory bird to live out its short life without coming face to face with our modern civilization and all the changes this has brought to the lands we share with them. Tropical forests are being cleared at the highest rate in the history of mankind, and grassland birds have had their tropical homes plowed to grow foods that we can eat. Migrants are forced to dodge their way over and around farms, cities, and suburban sprawl as they leapfrog north to their breeding grounds. When we see a beautiful bird singing in the park on a spring day, it is easy to forget that many others did not survive the long journey.

At our farm in Pennsylvania, a male American redstart pirouettes among the fresh buds of the maple trees that line our driveway, flashing black and orange as he goes. He pauses several times a minute to belt out a high-pitched tsee, tsee, see-see, see-you challenge to the male across the road. Forgotten for the moment is his winter territory in a lush mangrove forest along the southern coast of Jamaica, though he will return there when the summer days get shorter and signal that it is time to travel. High in a cherry tree near the edge of the pond a female Baltimore oriole hangs upside down, her yellow-olive colours blending in subtly with the dried grasses she is busily weaving into her half-built nest. A few months earlier she was feeding on nectar from the bright orange flowers of an Erythrina tree in a coffee plantation in southern Mexico. The stunning colours of the male scarlet tanager singing in the giant oak tree back in the woods are purely for showing off. Earlier that year, he was in plain clothes as he gobbled down small fruits from a fig tree in the forested lowlands of Ecuador. Within the dark hemlocks that hug the stream a female Acadian flycatcher gives the same chiff calls that she used far away in Panama to defend her winter home.

Migratory songbirds lead an intriguing double life. The birds that we welcome to our backyards, meadows, and forests in spring have just completed a marathon flight after living for many months in their tropical homes. These migrants are vulnerable to environmental threats that occur thousands of kilometres away from where they breed, in places many of us have never had the chance to see for ourselves. Whether or not particular species are in harm’s way depends entirely on the details of their natural history, including what they eat, where they live, and how they compete for the essentials of life: space, food, and mates. This variety among songbirds is what makes them so interesting for naturalists, bird watchers, and ornithologists, but it also makes it a difficult task to keep track of bird numbers from year to year and to pinpoint the cause of their declines.







CHAPTER 2: CANARIES IN THE MINE

Songbirds and Our Ecosystem

One hot summer evening in mid-August, I sat in my canoe by a marsh near the Presque Isle State Park in Pennsylvania, on the south shore of Lake Erie. The sun was sinking low on the horizon, and high above me tiny dark specks were visible against the clouds. Thousands upon thousands of purple martins swirled in huge clouds over the marsh and dotted the sky for as far as I could see. Hundreds more were skimming low across the waves, searching for a last meal before nightfall. As the sun dropped below the horizon, more and more martins flew in toward the marsh from every direction, and the swirling masses grew larger and larger. It was impossible to count them all, but there must have been more than forty thousand.

The purple martin is the word’s largest swallow, yet it would fit comfortably in your hand. Its long, tapered wings are designed for fast flight and aerial acrobatics to pluck flying insects out of the air. The martins were here to sleep in the tall reeds of the marsh, protected from predators by the deeper water surrounding the large reed bed, nature’s version of a bird hotel. Without warning, waves of birds dropped out of the sky in unison, forming a tornado-like funnel as they disappeared into the reeds. Once in a while a sudden gust of wind bent the reeds down like a giant hand shaking the bed, and hundreds of martins streamed out of the marsh flying low and right at me. They swooped over my head and around the canoe while they screeched indignant alarm calls. I felt as if I could reach out and grab them as they raced past, and wished I could spread imaginary wings and join them. This roost is one of many safe havens martins use as stepping stones on their journey south to Brazil. If I were to come back a few weeks later, in mid-September, I would be hard pressed to see even a single martin because the summer exodus would be complete.

A perfect full moon rose in the east as I paddled back to shore before it got dark, the martins safely tucked in for the night. Big storms had been brewing over land since late afternoon, and the towering thunderheads were backlit by the huge glowing disc emerging behind them. A distant lightning bolt lit up the bottom of the clouds briefly. I was tired and heading home at day’s end, but as I paddled against a headwind I thought about the hundreds of thousands of songbirds that must be hidden in the forests and fields around me, only minutes away from taking to the sky. The warblers, tanagers, thrush, and countless others were about to begin their journey, making their own storm. The night travellers will head southward with uncanny navigation skills, not knowing exactly where they will land, driven by instinct born of the successful migration of their ancestors.

This living storm will not spark lightning or wake children with its window-rattling claps of thunder. The storm will pass by unnoticed by almost everyone in its path, even though it will rage for over six hours and cover several hundred kilometres. By the time children wake up after dawn, sleepily rubbing their eyes and padding downstairs in their fuzzy pyjamas, there will be little sign that the storm ever happened; no broken branches on the lawns, no raging torrents in the creeks, not even soggy leaves shedding old raindrops.

It is a storm of angels. This is what radar operators in the 1940s called the mysterious blips on their screen, angels, which they later discovered were the radar echoes of flying birds. On some nights in spring and fall, the night sky becomes choked with hundreds of millions of migratory birds making their way back and forth to their breeding grounds. The numbers are staggering and almost unbelievable because we are stuck here on the ground and cannot see the tiny birds passing high overhead under the cover of darkness.

Radar images give us a chance to fly with the angels and see for ourselves the huge numbers of birds that pour into our lands each spring. Radar has done for bird migration what telescopes did for the night sky and has opened up a whole new world that is otherwise masked to ordinary human eyes and ears. On the night of May 16, 1999, a spectacular bird super-cell was captured by weather radar near Buffalo, New York (figure 2.1). Around sunset that evening the radar was picking up ordinary ground clutter, the dust and smoke near the city of Buffalo. The birds were still on the ground hidden from the radar; each had spent its day gobbling up hundreds of insects. Within an hour of sunset, the birds took to the air, literally filling the night sky. Over the next few hours the radar screen showed millions of flying birds as a huge bright mass advancing over the northern shores of Lake Ontario and past the city of Toronto. Just as many birds were arriving in western New York from the south, replacing the ones that had left earlier that evening. Seemingly endless waves pushed north that night, riding a tail wind from the south. By daybreak most of the travellers were back on the ground, finding refuge somewhere among the houses, farms, and cities that blanket this region.

These are not isolated storms; bird migration happens on a continental scale in April and May, and again for the return trip in August and September. Sidney Gauthreaux, of Clemson State University in South
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Figure 2.1. Massive clouds of migrating birds show up as bright echoes on the Doppler weather radar station centred in Buffalo, NY. These images were taken on 16 May 1999, and show how birds suddenly fill the sky after sunset, then move north along the shores of Lake Ontario and over the city of Toronto. Sunset and sunrise are marked by long bright lines, formed by the sun’s rays as they strike the narrow radar beam low on the horizon. (Images courtesy of John Black)





Carolina, has used the network of weather surveillance radars across the United States to map all the hotspots of bird migration that spring up on a single night. The live Doppler image from each radar station can be viewed on and downloaded from the Internet, and shows the reflectance—how many objects are in the air—as well as the direction in which those objects are moving. Radar picks up birds for the same reason it picks up weather. Water is a tremendous reflector of radar energy; it bounces back the signal it receives and the radar picks up the echo and shows it on the radar screen. You can think of a bird as a very big raindrop. To screen out ground clutter from dust and smoke and echoes from insects and foraging bats, a computer program can remove objects that are not moving fast in a consistent direction, leaving only birds on the image. On rainy days the radar is doing the job it was designed for and bounces off rain, making it very difficult to get a clear picture of bird migration. The weather man curses the birds who clutter his radar and the ornithologist curses the raindrops that spoil his measurements of bird migration.

The big picture of spring migration shows bird super-cells forming all along the southern Mississippi River Valley and along the eastern coast of the United States from South Carolina up to Maine (figure 2.2). If our weather radios could be tuned to the bird channel, many people would be woken around 10 p.m. with the shrill beeeep, beeeep, beeeep of the weather alert that sets off the adrenalin for people living in the South, where spring outbreaks of tornadoes are all too common. This time they would hear the deep electronic voice announce, “This is NOAA Weather Radio. A severe bird warning has just been issued for counties in Texas, Louisiana, Arkansas, and Missouri. Please keep your weather radio tuned for further developments.” Tens of millions of birds are on the move, pouring north from Texas and Louisiana into the heart of the continent. During the peak of spring migration, sixty thousand songbirds can arrive in a single day along just a short one-kilometre stretch of the Gulf coast; this adds up to tens of millions of birds who make landfall each day somewhere from Texas to Florida.

The radar migration map ends at the Canadian border simply because Canada does not have a comparable system of weather surveillance radar that is easily accessible by computer. The birds do not stop at the border, of course; one of the reasons so many light up U.S. radar screens is because billions are just passing through on their way to and from the vast boreal forest of Canada. The boreal forest, Canada’s bird nursery, is so extensive it stretches from coast to coast and makes up a major portion of every province except New Brunswick, Nova Scotia, and Prince Edward Island in the southeastern part of the country.

The enormous clouds of birds are part of a phenomenal mass migration. Billions of songbirds from dozens of different species pour into their breeding grounds in the spring. North America becomes a temporary home to migratory songbirds that otherwise live in the tropical regions
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Figure 2.2. Spring migration during 4–9 May 2000. Each arrow shows the average abundance of migrants detected by Doppler weather radar during the peak of night-time movements. This map shows birds that were flying between about 100 metres and 1,700 metres above ground. The thickest arrows indicate major movements with over 150 birds per cubic kilometre. (Based on Gauthreaux and Belser, 2005)





of Mexico, Central and South America, and the Caribbean islands. The migrants come north for the bonanza of insect food that goes hand in hand with the fresh lush leaves and warm days of spring, and spend a few hectic months finding mates, building nests, and feeding young. Their long and dangerous trip is made worthwhile because the rich food supply means that birds can raise many offspring in a single nest. As the summer comes to an end, migratory birds return en masse to their southern homes and resume their tropical lifestyles. The fields, marshes, and forests of a vast continent empty as if someone had let the air out of a giant balloon.

The billions of night travellers who come and go each year are not completely invisible to our senses, if we are willing to pause and listen to the whispers, murmurs, and cries from the heavens. Many migrants like thrush, warblers, and sparrows give distinct flight calls as they travel, the avian equivalent of a foghorn. A typical call note is a short, explosive sound and lacks the elegant musical qualities of the daytime song. The Swainson’s thrush gives a short whistled note, the ovenbird a short, high tzzp, and the common yellowthroat a short, buzzy tzzp.

In 1896, Orin Libby, a recent Ph.D. graduate and a history instructor at the University of Wisconsin, sat in the darkness on a small hill near Madison, Wisconsin, in mid-September and heard more than three thousand birds fly overhead in only five hours. Libby wrote:


More than once an entire flock, distinct by the unity of their calls, came into range and passed out of hearing, keep up with their regular formation with the precision of a swiftly moving but orderly body of horsemen. The great space of air above swarmed with life. Singly, or in groups, large or small, or more seldom in a great throng the hurrying myriads pressed southward. It was a marvel and a mystery enacted under the cover of night, and of which only fugitive tidings reached the listeners below.



For Bill Evans, now director of a non-profit organization to promote research and education on bird migration, listening to the angels as he camped one spring night on a bluff along the St. Croix River on the Minnesota–Wisconsin border changed his life. Lying in his sleeping bag, with nothing else on his mind, he was enthralled by the beauty of voices trickling down from the passing river of birds. One call he recognized as the distinctive nocturnal call of the black-billed cuckoo, a guttural chuckle, and he began to keep a mental tally. After an hour or so he had already counted one hundred cuckoos, and began to wonder whether there was a way to systematically count the invisible migrants by using tape recordings. Evans became a freelance scientist and spent the next ten years recording and listening to thousands of hours of audiotape recordings of the night sky.

A microphone on the ground, aimed at the sky, can record up to several thousand flight calls each night during the peak of migration. In early May, on the east coast of Florida, a recording from a single microphone unveiled the hidden passage of at least thirty migrants in only fifteen minutes. The travellers who could be recognized by their distinctive voices included ovenbirds, common yellowthroats, American redstarts, black-throated blue warblers, northern waterthrush, and black-and-white warblers. These individual warblers had come from distant parts of Latin America, anywhere from Mexico to Panama, and were all heading to different breeding territories; the redstarts may very well end up in the forests of New Hampshire, the yellowthroats in a swamp in Wisconsin, and the waterthrush along a stream valley in Pennsylvania. Yet, on that evening, they shared a common sky and a common goal of finishing one leg of their long journey north to the rich breeding grounds that would soon be teeming with food.

We can catch a glimpse of the busy bird traffic in the night sky if we look carefully at a rising full moon during migration. Every few minutes a tiny silhouette streaks across the brightly lit disc. In 1945, moon-watching provided some of the first evidence that migrating birds fly across the Gulf of Mexico on their way north. George Lowery, a professor at Louisiana State University, lined up his telescope on the full moon rising over Progreso, on the north coast of the Yucatán Peninsula, and saw birds flying northward out over the Gulf. On a good night, this celestial peephole might reveal four or five birds passing by every ten minutes. This doesn’t sound very impressive, but keep in mind that moon-watching can sample only a tiny spot out of the entire night sky. Jeff Wells, an ornithologist with the Boreal Songbird Initiative, describes moon-watching as being like watching a baseball game through a paper towel tube pointed at first base.

The nocturnal cries heard from the ground, the shadows on the moon, and the bright dots on the radar screen spotlight the travels of individual birds. The hooded warbler that built her nest in the woods behind our Pennsylvania farmhouse in June will be one of the birds flying south on the late-night red-eye flight to Mexico sometime in late summer. She spent the last two weeks of July flitting around the thick tangle of raspberry bushes and razor-sharp wild roses near the edge of the pond, giving an occasional metallic chip call. Identified by her bright yellow breast, with an air-brushed thin black necklace, she dodged in and out of the dark recesses of the thick cover, rarely pausing for more than a second or two while she flashed her outer white tail feathers to flush insects from their hiding places. Over a few weeks, she gradually replaced all her worn and tattered feathers with brand-new ones and she put on so much weight that it would be comparable to my gaining thirty pounds in two weeks. This fat is the fuel that powers the bird’s night flights, and she will fly sight unseen for a dozen nights over the lights of the cities and towns that blanket the East Coast of North America. By day, she will seek refuge and eat as much as she can, refuelling and waiting for a cold front to give her a tailwind for the next leg of her trip.

When she reaches the Gulf coast of the southern states, she will linger a little longer because the last leg of her trip is the most dangerous. A fourteen-hour non-stop flight across the Gulf of Mexico awaits her, and one storm could mean a quick and fatal end to her journey. If she survives, she will arrive in Mexico by mid-September and will settle down in one place for the rest of the fall and winter. Her winter home could be a sunlit tangle of shrubs and vines deep within a rainforest, a thin strip of trees separating cattle pastures, or someone’s dense garden of banana plants and vegetables. She will have to keep a sharp eye out for predators like vine snakes and the small ferruginous pygmy owl, a notorious bird eater. The harsh dry season from January to March may not see a single drop of rain for weeks, if not months, and she will have to search long and hard to find enough insects to stay alive. Six months after her arrival, sometime in March, she will begin fattening up once again and head north to the woods behind my house for another chance to breed. It is amazing that a tiny bird can so matter-of-factly travel thousands of kilometres each year and return to exactly the same place.

The spectacular migration of songbirds is on a par with the immense flocks of passenger pigeons, seen until the late 1800s, that blocked out the sun for hours as they passed by. Today, it is hard to believe that at one time passenger pigeons formed flocks of billions of birds and were the most abundant bird in North America. John James Audubon, the premier bird authority of the day, described an unimaginably huge flock of pigeons that literally took three days to pass overhead and darkened the noon sky like a solar eclipse. In 1817 Audubon visited a nighttime roost of passenger pigeons in Kentucky that stretched for forty kilometres. Though hundreds of men gathered at the roost nightly to hunt the pigeons, and took many thousands each night, even this slaughter barely made a dent in the flock. Pigeons also nested in massive colonies that could stretch for thirty kilometres in one direction and fifteen in the other, with a dozen nests in almost every tree. This was the bird version of the huge buffalo herds that once roamed the prairies, and if it still existed today would bring throngs of curious visitors to stand in awe of one of nature’s amazing spectacles. It was inconceivable at that time that this superabundant bird could become extinct in an evolutionary blink of an eye. The pigeons disappeared when the forests that once blanketed their breeding range were reduced to small patches that were too small to house and feed their large colonies.

The demise of the passenger pigeon has taught us not to take our abundant birds for granted. The world under the wings of our migratory songbirds is not the same landscape that their ancestors flew over. From one end of the journey to the other, forests have been logged, marshes drained, prairies plowed, and natural habitats of all kinds have been replaced with millions of square kilometres of fields of corn, rice, and hundreds of other crops that feed an exploding human population. There is good reason to believe that the angels are slowly falling from the sky, dwindling in numbers year after year. The bird migration system that is the heart of our northern lands is slowly but steadily eroding. By some estimates, we may have already lost almost half the songbirds that filled the skies only forty years ago. We have learned the hard way that when birds begin disappearing, we may be next.
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Figure 2.3. R. Thornburg, foreman, U.S. Bureau of Mines Rescue Car No. 3, holding a mine canary. 1928 Hollinger Mine fire, Timmins, Ontario. (U.S. Bureau of Mines, photo TICL-00203)





In the 1800s and early 1900s, coal miners in the United States and Europe took caged canaries down into the mines to test if the air was safe to breathe (figure 2.3). If carbon monoxide was present in the tunnel, the canary would pass out and sometimes even die, long before any of the miners felt the ill effects of the poisonous gas. Carbon monoxide is odourless, tasteless, colourless, and deadly, a threat that humans could not detect without canaries or the manmade but more expensive safety lamps of that era. Canaries are highly sensitive to the poisonous gas because they have a much higher heart rate (five hundred beats per minute) than humans and take two hundred breaths every minute. The canaries that fell off their perches were clear signals to the miners that their own environment was unsafe, yet the miners still had time to escape from the tunnels before they too passed out.

Wild birds are powerful indicators of the health of our outdoor environment, too. In the 1960s and 1970s the mighty bald eagle, so powerful and symbolic, was rapidly dwindling in numbers because of the heavy use of DDT and other pesticides. DDT and its main breakdown product, DDE, disrupt the reproductive hormones in birds, making it hard for them to put calcium into their eggs. Eagles and other raptors that were contaminated with these chemicals laid eggs with thin shells, and few, or none, of these eggs could hatch. With breeding shut down by the pesticides, raptor numbers in North America and Europe fell catastrophically from the late 1940s until the early 1970s, the period when DDT was in wide use. When DDT was finally banned in the United States in 1972, birds of prey began producing young, and their populations grew rapidly, evidence that the toxins had indeed caused the population crash.

The environment that affects our health today is much larger in size than a coal mine or even a country; for better or worse we live in a global society. Global climate change and ozone holes are not local, isolated problems, and pesticides sprayed on crops in Chile or Mexico could very well end up on your dinner table. The individual lives of migrants who travel thousands of kilometres every year between the tropics and North America are affected by environmental changes on the same huge geographic scale that our own lives are.

Although songbirds can occasionally be found dead on the ground by the thousands, it is their chronic and long-term decline in numbers that have sparked alarm among naturalists and scientists. Ecologists measure the health of wild animal populations by counting heads and tracking changes in population size. In most years the number of young birds joining the population roughly balances the number of deaths among the adults, so the population remains roughly the same size over time. A bad year or two will mean that the population drops, but usually this is temporary, and in good years the population size will bounce back up. Small changes in the size of a wild bird population are a natural and healthy part of a species’ ecology, but a population that is declining
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Figure 2.4. Population trends of neotropical migrant songbirds, based on survey-wide estimates from the North American Breeding Bird Survey, 1966–2005. (Based on data from Sauer et al., 2005)





steadily year after year is one that has been knocked off balance and is in trouble.

The songbirds that are fading away from our world include birds as diverse as the eastern kingbird, Kentucky warbler, wood thrush, and bobolink, all of whom have experienced a serious drop in numbers since the 1960s (figure 2.4). These birds each tell us something important about different parts of our shared environment. These four species are all neotropical migrants—that is, birds that move seasonally between the New World tropics and the temperate zone in North America. They have all experienced long-term population declines, yet in other respects they are as different from each other as apples and oranges. They live in different habitats, eat different foods, and spend their winters in different tropical countries. As you read about the lives and habits of these birds in the pages that follow, it will become increasingly difficult to imagine a single problem that can explain why so many of them are in trouble. Unlike in the DDT era, where the smoking gun was pesticides, for migratory birds there is no single, straightforward explanation for the population declines. The dangers that threaten these birds are as varied and complex as their own lives and the world we have created for ourselves.



The canaries in the mine were gas detectors. The declining eagles and falcons in the 1960s were chemical detectors. In both cases, the loss of the birds did not make the environmental problem worse. A dead canary does not create more carbon monoxide gas and make the air more dangerous for miners, and dead eagles do not increase pesticide loads for humans. They are passive detectors of environmental health, a bioindicator whose job could be done by a machine.

Our migratory songbirds, the eastern kingbirds, Kentucky warblers, wood thrush, bobolinks, and many others, go far beyond being simple detectors of environmental problems. Yes, their populations are very sensitive to the sweeping changes we have made to our environment, a warning that we have gone too far already. The important difference is that migratory birds do, in fact, directly affect the quality of our environment. Songbirds provide many important functions in our ecosystem, ranging from insect control to seed and fruit dispersal. They are not simple indicators of environmental problems, but rather their populations help to sustain a healthy and productive environment for our societies.

Gretchen Daily, in her book Nature’s Services, asks the reader to think about all the animals and plants that would be needed to support a simple human community, for example if you were to move to a new planet that had only air and water but no life. We would pack the foods we like to eat, fruits, vegetables, grains, and spices, and also trees that we use for building materials. Some medicines come from plants, so we would need those too. Cows, pigs, sheep, and chickens would come along, of course. These are the goods that humans typically consume directly, born of our agricultural way of life. Would this shopping list make a healthy and self-sustaining new world? The answer is no, because plants and animals do not grow in a vacuum independent of the world around them. The natural resources we use directly are supported by tens of thousands of species that we pay little attention to. Strawberries, apples, and squash will not set fruit unless a bee moves pollen from one plant to another. Plants need fertile soil, and soil is not made fertile by itself; the soil is teeming with millions of microscopic organisms that are crucial for breaking down organic matter and recycling nutrients. The human population’s biggest competitor for food is insects, which eat up to 20 percent of our crops before and after harvest; this loss would be much higher without birds and predatory insects that provide natural pest control.

The “services” that natural ecosystems provide for humans are many and include cleaning our air and water, reducing the severity of floods and droughts, detoxifying soil and water, decomposing waste, maintaining soil fertility, pollinating crops and wild plants, non-toxic control of insect pests, dispersing seeds, moving nutrients through the food web, providing raw material for genetically improving crops, and so on. Human society cannot live without bees, roundworms, and predatory wasps—or songbirds; they are the unsung heroes of our modern world. They, however, can live perfectly well without us.

The 2005 U.N. Millennium Ecosystem Assessment report estimates that 60 percent of the ecosystem services of the world are being degraded or used unsustainably. When it comes to our dangerous experiments with ecosystems, the impact of losing a species, or set of species like our migratory birds, depends on whether their role in the environment can be filled by other animals. This is the concept of ecological redundancy; if one warbler species disappears it usually won’t trigger a serious loss in ecosystem services because other insect-eating songbirds in the community can take up the slack. In my Toronto suburb there are a dozen different doughnut stores within a five-minute drive of our house. If one chain went out of business, there would still be lots of other places to buy chocolate-glazed treats. Parents rely on redundancy too; if I have to work late, my husband can pick up the kids from the daycare before the six o’clock penalty hour. One of the best ways to appreciate redundancy is to have to live without it. What if all the grocery stores for thirty kilometres around closed for a week, or there was no family member or friend who could pick up the kids? When we lose a critical piece of our ecosystem machinery, and there are no spare parts, the natural processes we take for granted quickly unravel.

One of the least admired and unappreciated cogs in our environmental machinery are the scavengers that clean up dead animals—nature’s sanitation workers. Try living without them. In the 1990s, three kinds of vultures in India and Pakistan suddenly experienced a catastrophic collapse: their population dropped by 95 percent in just ten years. The vulture crash was caused by a drug commonly used in human medicine, diclofenac, that was being given to cattle and happened to cause kidney failure in vultures that ate treated animals. Carcasses of buffalo and cattle that once swarmed with large naked-headed vultures who made short work of the flesh now sat rotting in the sun for weeks. Livestock diseases such as anthrax and foot-and-mouth disease increased after the vultures disappeared. Other scavengers, like foxes and feral dogs, boomed in numbers, spreading rabies to themselves and creating a rabies epidemic among the human population.

Our songbirds are disappearing, and I am convinced that our natural world will be shaken to the core if their numbers drop so far that they can no longer play their traditional and crucial ecological roles in our natural communities. Birds have been such an important part of the world around us for so long that they are irreplaceable. Plants depend on them to pollinate flowers and to carry their seeds and fruits away from the parent plant. Plants are also counting on birds to keep leaf-and seed-eating insects under control (though the insects would be perfectly happy to see the birds disappear). For tens of thousands of years insects have been falling prey to billions of hungry mouths as the birds move north and gorge themselves each spring and summer. The world around us is already in a very fragile state, barely hanging on by a thread as we continue to cut forests and plow under grasslands, pour pesticides on the land, and expand our cities to accommodate the millions of people that join our world every year. We cannot afford to lose our birds; they are part of the complex web of life that sustains life on our planet.







CHAPTER 3: THE BREEDING BIRD SURVEY

Taking a Census of Migrating Birds

Songbirds are a closely related group of birds that have diversified into an impressive kaleidoscope of colours and song. All the colours of the rainbow are represented among the warblers, tanagers, thrush, buntings, orioles, and sparrows, and their voices range from simple whistles and single notes to long musical songs that no human can possibly imitate. Less obvious are their equally diverse lifestyles. The forest near our farmhouse is filled with the symphony of wood thrush, hooded warblers, and scarlet tanagers, while the bobolink, meadowlark, and field sparrow make up the orchestra in the fields that line the road. While planting lettuce and carrot seeds in the garden I can lift my head to watch the eastern kingbird twittering and fluttering toward its perch in the sumacs at the garden’s edge, but I have never seen an Acadian flycatcher from that vantage point. Some songbirds eat seeds, some eat fruit, some eat insects, and some switch diets as the seasons change. Their homes range from dark, lush forests to hot, open grasslands. Birders know this all too well, and half the battle in identifying a bird is to become familiar with who is likely to be found skulking in a thorny raspberry bush at forest’s edge as opposed to hopping from branch to branch and peeking out from behind the leaves high in a maple tree.

There is no “one size fits all” solution to helping songbirds. The eastern kingbird, Kentucky warbler, wood thrush, and bobolink span the entire range of songbird lifestyles and give us a taste of the challenge we face in trying to unravel why each of these species is in decline.

During summer, eastern kingbirds nest across much of North America in open habitats like orchards, wooded edges of fields, and narrow strips of forest along rivers. Kingbirds are named for their disposition and not their size; their scientific name, Tyrannus, means “tyrant, despot, or king.” Eastern kingbirds are renowned for their attacks on hawks and crows who dare to fly near the nesting territory; high in the sky the kingbirds repeatedly dive-bomb the predators to drive them away. Despite these daredevils’ tenacity and pluck, their populations have declined by roughly 30 percent since the 1960s. Kingbirds are members of the flycatcher family; in spring and early summer, kingbirds are easy to see as they feed on insects that they catch in mid-air. In late summer they eat fruit from dogwood and wild cherry that ripen in July and August, a sign of things to come. Kingbirds are not “fly catchers” during the many months they spend in the tropics during winter; they switch to a fruit diet because so many tropical trees are loaded with food. During winter, kingbirds form flocks of dozens of birds and start the winter in South America, where it is the dry season and their favourite fruit, Panax morototoni, is already ripe. As the winter progresses the dry season moves farther to the north, and the kingbirds move into Panama and Costa Rica, following the ripening wave of fruit.

While kingbirds are nomadic during winter and live socially in flocks, many other migrants live a more lonely, sedentary life. The Kentucky warbler is a forest bird, both on its breeding grounds in the southeastern U.S. and on its wintering grounds in Central America. This small bird sports a yellow throat and jet black mask and is often seen hopping on the forest floor as it searches for insects to eat. During the non-breeding season, each bird sets up its own small territory in a tropical forest to protect its precious share of hard-to-find insect food. Here, there is no chivalry. Females compete with males to get their own territory, and each bird lives by itself for eight months. Territories are hotly defended using call notes (chip-chup), and some individuals return year after year to defend the same small patch of tropical forest.

Kentucky warblers breed throughout the eastern United States, not just in Kentucky. My husband, Gene, and his colleague Vickie MacDonald studied Kentucky warblers for many years at the Smithsonian Conservation and Research Center’s 1,200-acre property in Virginia. They caught males by setting up a short net and playing back the male song, which is reminiscent of a bugled cavalry charge. The territory owner is duped into believing an intruder is in his territory, hits the net, and is safely released a few minutes later wearing colourful leg bands with unique identification numbers. In the first years of their study, Gene and Vickie noticed that even though the number of territories was holding steady, few of the banded males ever came back the next year. They began to suspect that males were not surviving their journey to Central America. Within a few years many territories were not claimed by anyone; good habitat sat empty because populations were dropping fast, not just in Virginia but across the breeding range.

The wood thrush is a forest bird too, feeding on or near the forest floor for insects, but it also snacks on fruit late in summer and during winter. Wood thrush numbers have gone down at a much faster pace than either the eastern kingbird’s or the Kentucky warbler’s. The wood thrush is a favourite of many birders, even though it has drab colours, because its song is so beautiful, complex, and haunting. The wood thrush, like most songbirds, can sing two songs at once. The syrinx of birds, the equivalent of our voice box, is deep down the throat in the upside-down Y where the trachea splits into the two air tunnels that lead to each of the lungs. Each side of the Y has its own sound-producing membranes and sets of muscles to control them, so a bird can produce its own duet and sing two songs at once. Just as the call of the common loon on a northern lake evokes a sense of wilderness and a strong connection with nature, the wood thrush song does the same for visitors to the forest. Wood thrush pairs stick close together during the breeding season, and for good reason. Neotropical migrants are renowned for their sneaky copulations with neighbours, and DNA testing has shown that up to half of the females produce illegitimate young. Male wood thrush have got around this problem by closely following their mates, even when the female leaves her territory to visit other males. Males are also good fathers and stay close to the nest while females are incubating eggs, probably to defend the nest from such predators as chipmunks, squirrels, blue jays, and crows. Wood thrush spend the winter in Central America, where they live in the ever-dwindling remnants of tropical forest. Researchers studied wood thrush in Mexico by attaching tiny transmitters to their backs and following their movements for several months. Adults lived alone on territories in the forest, but young birds who were trying to survive their first winter could not get territories in prime habitat and instead were forced into a wandering existence, eking out a living along the hot and dry forest edges.

The bobolink looks like a blackbird that has put its clothes on backwards; the male is jet black below and has a large buff patch on the back of his head and a wide white stripe on his back. In some places it is called the skunk blackbird. Bobolinks decorate the hayfields and grasslands of North America as they perch boldly on top of tall grass stalks before launching off in a low display flight, wings whirring madly while singing their name over and over in what Arthur Bent, a renowned ornithologist, described long ago as a bubbling delirium of ecstatic music. Bobolinks are greedy when it comes to romance and males routinely attract several mates to live with them on their territory. The nests are often destroyed when the hayfields are cut midway through the breeding season. Although the breeding range of bobolinks stretches in a wide swath across the middle of the continent, all the birds migrate to a much smaller wintering area in South America in the grasslands, or pampas, of Bolivia, Paraguay, and Argentina. Here, though, the grasslands have recently met the plow, which gives bobolinks little choice but to consume seed crops instead of native grasses, bringing their hungry flocks face to face with angry farmers and modern pesticides.

How do we know that kingbirds, wood thrush, Kentucky warblers, and bobolinks are all on a long downhill slide? Plenty of older bird enthusiasts, amateurs and scientists, have been paying close attention to birds since the 1950s. They remember the good old days of spring migration, when they could see dozens of migrants in tree after tree, rather than just a handful at a time. They believe in their hearts that the birds are disappearing. Scientists, though, are charged with gathering proof and evidence and putting reliable numbers on such observations.

In the early 1960s, the United States Fish and Wildlife Service designed a nationwide bird monitoring program called the Breeding Bird Survey, or BBS. After the dramatic population crashes of the bald eagles, peregrine falcons, and other raptors, the nation needed an early warning system to monitor the health of all bird populations. The Breeding Bird Survey gives us some real numbers to work with, and provides convincing evidence that our birds are facing serious problems. I was born in 1962, just a few years before the BBS monitoring began. If the BBS results are to be taken literally, then in my modest lifetime the world has lost 30 to 40 percent of the wood thrush that it had when I was born. Wood thrush are still a common bird—at least for now. At bedtime on spring nights my children can hear the male wood thrush in the woods across the road giving his nightly dusk chorus. I take it for granted that I will hear wood thrush when hiking along trails, riding along bike paths, and sitting on the porch in the summer waiting for the fireflies to start their show. If the BBS is any sign of the future, by the time my children are parents it will be a rare treat to hear the nightly yodel of the wood thrush.



Although it is pretty obvious to a miner when a canary has fallen off its perch, it is not so easy to track the health of our wild birds. To know if a population is increasing or decreasing in size, or holding steady, ecologists have to first count the birds each year. Songbird populations contain millions of birds and span a geographic distance that measures in the thousands of square kilometres. To make matters more difficult, dozens of different species need to be counted, and they live in such widely different places as marshes, fields, and forests. The BBS, done once a year like an annual physical, was designed to track overall changes in the numbers of breeding birds in North America. To really believe that birds are in trouble, we have to understand how the counting is done.

Forget about birds for the moment and imagine that you have been asked to count the number of people in the city nearest to where you live. Your tools are a car, binoculars, a watch, and a notebook. You have a day job, so this has to be done on a weekend or a day off. You’ve been given a few volunteers to help you. How would you design a counting system that is simple, can be done in a reasonable amount of time, and doesn’t cost too much money? You could sit by a highway for a set amount of time—let’s say three minutes—and count the number of people passing by in cars. By sampling twenty or so different highway locations scattered around the city, you would start to get a picture of the relative size of your local population. Of course you wouldn’t even come close to estimating the actual population size of the city, but you would get an estimate of the number of people seen during a set amount of time. An observer near Chicago would surely count many more people than someone stationed in rural Virginia. The population near our suburban neighbourhood in Toronto has grown in the past decades from a quiet farming community to wall-to-wall homes; a simple roadside count done over the years would certainly register large increases in population size.

The BBS survey uses a similar approach by asking volunteers to count all the birds they see on a predetermined route during the peak of the breeding season. Volunteers make fifty stops, each three minutes long and not quite a kilometre apart, along a 40-kilometre-long route. The original route, first assigned in the 1960s, was chosen in a rural area with a decent amount of natural habitat, and these routes have been re-surveyed each year. Sometime in late May or early June, you get up before dawn and drive to the starting point of your BBS route, armed with notebook and binoculars. At each of the fifty stops you get out and record every bird you see or hear within a half kilometre of the stop. The total count for each bird species over the whole route will reflect to some degree the number of birds that actually live there. Each year, volunteers survey two thousand BBS routes, drive nearly 80,000 kilometres of road, and make 100,000 different census stops to count the migrants who have spread across the continent.

The BBS army of volunteers is no geriatric squad. People not familiar with the birding culture might mistakenly imagine birders to be elderly, neatly dressed in outdoorsy clothes with pants tucked into socks, lightly worn hiking boots, wide-brimmed hats, binoculars hanging around the neck, and a bird guide tucked into a wide pocket of their vest. BBS volunteers come in all shapes and sizes, just like the birds they are counting. Men and women, twenty somethings and retirees, teachers and lawyers—you name it and they are out there watching, listening, and helping with BBS data collection.

The key to the BBS is being able to identify birds by sound alone, because most birds are heard but not seen. This takes plenty of practice and a brain that automatically recognizes sounds without even thinking about it.

As I drove into the entrance of my daughter’s Girl Scout camp on a hot day in June, I unconsciously tallied the steady stream of voices: Acadian flycatcher, red-eyed vireo, American robin, scarlet tanager, hooded warbler, black-throated green warbler, eastern wood peewee. This was all during the one minute before I had to stop and let my daughter hop out of the car. A gang of girls assembled in neat, numbered rows was being led by camp counsellors in a chorus of “Tarzan, jungle man, swinging from a rubber band.” As I pulled away the girls’ voices faded and were replaced by the other chorus, and I added wood thrush, dark-eyed junco, blue-headed vireo, and American redstart to my mental list. I can’t go anywhere without looking for and listening to birds; my ears are always open for the songs and whispers of nature’s language.

Just as with someone learning Spanish, or any language, learning bird language begins with memorization. Desayuno is breakfast, gato is cat, and cabeza is head, and with practice these words become so familiar that their meaning is understood without having to think about it. Birders do the same thing with the sounds of birds, which are unintelligible at first. Zee zee zee zoo-zee is the black-throated green warbler; See me, up here, aren’t I pretty is the human rendition of the red-eyed vireo. A male hooded warbler sounds something like weeta, weeta, weet-ee-o, but this species has about five different song types. You have to learn them all; some males sound more like weea, weea, weeah, and others chee, chee, chawup, chawup. A sharp metallic chip from the wild raspberry bushes that crowd a small gap in the forest is the call note of a hooded warbler, probably a nesting female. The louder but very similar chink from the same patch is a northern cardinal scolding me because I am too close to her nest of young. A good birder can count birds with her eyes closed, by listening for the dozens of bold songs and sharp call notes that fill the morning air during early summer.

The strength of the BBS lies in its massive geographic scale, and not in its precision in counting the birds at each and every stop. What are the odds that a wood thrush in the forest will happen to sing during the three minutes you are standing by the side of the road? The BBS counts only a small sub-sample of the birds that actually live in a given place. I have been studying forest birds at our summer home in northwestern Pennsylvania for fifteen years, so I know the residents well. My students and I have done intensive studies of birds living on this tract of land, among them the wood thrush, hooded warbler, Acadian flycatcher, and scarlet tanager. I know exactly how many pairs of each species live in this large patch of forest because we have mapped out all the territory boundaries; in a typical year, there are several dozen pairs of each of these birds.

To find out how well a Breeding Bird Survey does at counting birds, I simulated an official BBS on the paved road that runs along the edge of the forest. On my first stop, I saw several birds in the field on the other side of the road: red-winged blackbird, barn swallow, Baltimore oriole, and American crow. I heard, but did not see, quite a few forest birds: yellow-throated vireo, American redstart, American robin, veery, scarlet tanager, northern cardinal, and red-eyed vireo. Hmmm, no wood thrush, hooded warbler, or Acadian flycatcher, even though I knew they were all abundant in that forest. I tried again, but at my second BBS stop a little farther down the road I didn’t hear any of the four forest birds that I was expecting to hear. On my third try I finally heard a hooded warbler and a wood thrush.

The BBS was never designed to count birds accurately in one particular place; to do this you would have to spend many days carefully mapping out all the singing birds, as my students and I do. Our roadside survey of the people passing by in cars also would not come close to the detail and accuracy of a door-to-door census. There aren’t enough days in the summer to count all the birds that live along a 40-kilometre stretch of road, and one would be hard pressed to find any volunteers willing to devote their entire summer to the task. It certainly would be impossible to survey two thousand routes in that level of detail unless one had a few million dollars to spend to hire helpers and pay for their travel. The BBS is not precise and was never meant to be. But it does a good job as a continental health test for breeding birds because it gives us a rough estimate of the overall abundance of a bird species averaged over hundreds of BBS routes. If a forest bird such as the wood thrush has really declined over the past forty years, then a volunteer standing by the side of a road today will be less likely to hear a wood thrush.

If a single route shows a dramatic crash in one type of bird, it is not necessarily cause for panic. The routes that are surveyed every year were first chosen forty years ago. What may have started as a quiet country road could now be a busy two-lane highway. Trees have grown older, abandoned farm fields may be cluttered with bushes and saplings, and woodlots and meadows may have disappeared altogether and been replaced with rows of houses. For a single BBS route it can be hard to know whether a drop in one species is strictly a local event or a sign of a serious and more widespread problem. A tiny drop in numbers from a local event will not even register on the overall BBS results because hundreds of routes are combined over many states. Local events can add up to become large-scale problems if habitat change is happening over a wide enough area and affects huge portions of a species’ breeding range. One housing development will not bring Kentucky warblers to their knees, but the loss of thousands of woodlots throughout their range may very well decrease the numbers of breeders so much that our listeners along the roadside begin to notice a drop in numbers. The BBS allows us to stand back and see the big picture of what is happening to our birds.

The results from the first twenty years of the BBS sent out a shock wave that made headlines around the world and rattled university professors, government biologists, and conservation groups. Neotropical migratory songbird populations were in a tailspin, reported Chandler Robbins, a biologist with the U.S. Fish and Wildlife Service at the Patuxent Wildlife Research Center, and his colleagues. During the decade from 1978 through 1987, almost one third of the migratory songbirds showed a decline in numbers along BBS routes. In all, eighteen migratory songbird species had lost significant numbers. Only four species had increased in abundance. Songbird species that live within North America all year round fared better, suggesting that neotropical migrants could be running into problems during migration or on their wintering grounds in the tropics. This discovery sparked a stampede of research articles, symposia, conferences, and popular books all trying to dissect the BBS data to uncover what might be causing such a dramatic downturn in migratory songbird numbers. In 1990, the U.S. National Fish and Wildlife Foundation created a special group called Partners in Flight in response to these songbird declines, and the Smithsonian’s Migratory Bird Center was hatched. Despite this massive response to understand the problem, there are no signs yet that the declines have been halted.
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Table 3.1. Neotropical migrants that show an overall continent-wide decline since 1966. (Data from the Breeding Bird Survey http://www.mbr-pwrc.usgs.gov/bbs/)





Since 1966, more than two dozen species of migratory songbirds have suffered continent-wide decreases in population size (table 3.1).

The BBS cannot predict the distant future any more than the weatherman can. How can we know whether the declines we have seen up to now are going to continue? We have the advantage of 20/20 hindsight if we travel back in time to the early 1990s, when some of the pivotal papers on songbird declines were published. In a leading article published in the 1992 book Ecology and Conservation of Neotropical Migrant Landbirds, a total of thirteen neotropical migrant songbirds were reported to be suffering highly significant declines based on BBS data collected up to 1988. What would the future hold for these species? Was this just a temporary and normal period of decline that would be followed by better times? Perhaps it was premature to cry wolf and pour money into saving migrant birds. Today we can look into our crystal ball using the BBS results from 1989 through 2005 and see the future as it unfolded. Eight species continued their gradual downhill slide, and not a single one of the original species that were declining in the 1970s and 1980s enjoyed a subsequent increase in abundance. This was no temporary dip in numbers. To make matters worse, today even more species show long-term declines.



One of the biggest limitations of the BBS is that it needs people and roads. This is not a problem in most parts of the United States and southern Canada, where there are plenty of both. The BBS does not survey northern Canada, yet the boreal forest that stretches from coast to coast is home to billions of songbirds. The boreal forest of North America is one of the largest intact ecosystems left in the world, even bigger than the Amazon rainforest, with almost six million square kilometres of forests, wetlands, and peat bogs. For some neotropical migrants, such as the palm warbler, Tennessee warbler, and Connecticut warbler, more than 90 percent of their entire breeding population lives in the boreal forest.

Although these northern breeding grounds are not easily accessible, we can count the migrants as they pass by us twice a year. This is like trying to estimate how the population of Ontario is changing over time by doing our roadside survey on the I-81 highway in Winchester, Virginia. In November we would see plenty of Ontario licence plates zipping by us as older Canadians head south for the winter. We could count the number of occupants in those cars and repeat this again in March in the northbound lanes to get an independent count. Not all drivers will even use the I-81; some may drive south on I-95 along the east coast but then return home on I-81. Despite these important details, counting the travellers en route would help us track, albeit in a very rough way, whether there are more or fewer people from Ontario heading to Florida each winter.

My daughter Sarah, six years old at the time, banded her first bird in early May 2005 at our farm in Pennsylvania. We had stocked a bird feeder in our backyard with sunflower seeds and put mist nets near the feeders. The mist net is the most important tool for a bird bander. It is made of fine nylon mesh, forming a seemingly infinite number of tiny squares that make up its twelve-metre length, and it has four or five long panels. A bird who hits this nearly invisible wall gently drops into a “pocket” and is enclosed by the netting; it hangs there waiting to be taken out. Sarah enjoyed hiding by the house, watching the birds hit the net. Sarah’s first bird was a chubby white-crowned sparrow who had been enticed to the feeder by an easy meal. I gently removed the bird from the net and showed Sarah how to hold the bird in the “bander’s grip.” She fit his neck snugly between her first two fingers and wrapped her hand gently around his body. The bands are numbered aluminum rings issued by the U.S. Fish and Wildlife Service, and you need a federal permit before you can band wild birds. I took the next band off the string and loaded it into a special pair of pliers that close without crushing the band around the bird’s leg. I helped Sarah carefully position the pliers so the band was around the lower leg, just above the foot, then we gently closed the band. The sparrow was now banded 1761–16066, for life, and no other bird in the world will ever have the same number. This bird would not be breeding anywhere in our neighbourhood; he was on his way to the tundra somewhere near Hudson Bay, in northern Canada. He was in good shape, plump from the layers of fat he had stored under his skin; he was ready to fly north that evening as soon as it got dark. Sarah couldn’t resist petting his white-and-black-striped head before she slowly opened her hand. The bird hesitated and then flew across the lawn toward the safe cover of thick bushes, giving a harsh pink to let us know what he thought about our interruption in his busy day.

Migration monitoring stations do bird banding on a grand scale by setting up dozens of nets and counting birds during the two migration seasons: March to May and August to October.
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