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A map of the author’s yard. Illustration © Chris Shields.





















Author’s Note



I hope readers will take time to peruse the Notes section at the end of this book. It includes many backyard biology tidbits that didn’t quite fit the narrative, but that nonetheless enhance the discussion, such as stargazing dung beetles, the bird chasers of Rome, and the reason there would be no pesto, mint tea, or medicinal marijuana if the world didn’t abound with glandular trichomes.


Also, I would like to make two points about vocabulary. Many chapters in this book feature examples of “citizen science,” collaborations between professionals and laypeople that can transform everyday observations into cutting-edge research. Though the movement is widely embraced, the term itself has come under criticism, leading to the proposal of more inclusive alternatives, such as “community science” or “participatory science.” With no replacement yet agreed upon, I have elected to maintain the traditional phrase for the sake of clarity. Related issues of inclusion also apply to the term “backyard biology,” with its implication that anyone and everyone has ready access to a yard. But the word “backyard” can also be applied more broadly, to any place near where people live—a neighborhood, a local landscape, or even a home region. Nor is the traditional concept of a “yard” necessary for meaningful nature exploration. I know someone who spotted an unusual leafcutter bee nesting on her porch, and I have another friend who found a rare flower mutation on a potted plant inside a tiny urban apartment. I use the phrase “backyard biology” with its most general definition in mind, celebrating stories that emphasize curiosity, an essential ingredient for connecting with nature anywhere.
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INTRODUCTION



Backyard Biology


Who then persuaded you to stay at home?


—William Shakespeare 
Henry IV, Part II (c. 1597)


It began with a bird and a window. The bird was a hermit thrush, and the window was the one that occupies the northern wall of my office shack. Their interaction ended in the predictable way: a thump, and then silence. Rushing outside, I found a small brown body lying in the grass, still warm to the touch. I’d never seen a hermit thrush up close before. Its muted brown plumes looked perfectly suited to a life spent skulking in thickets—hard to spot, except for the tail, which glowed with tones of russet, like newly varnished wood. Draped across my palm, those few feathered ounces felt utterly insubstantial, more like the idea of a bird than something so recently alive and flitting.


As I laid the thrush to rest beneath a rosebush, my sorrow triggered something more than regret. I also felt chagrined. Here I was, studying nature and writing books about it, and I’d had no idea that this celebrated bird was wintering in the shrubs just a few feet from my desk. Biologically, the hermit thrush is famous for its song, a cascade of two-note phrases arranged in precise harmonic intervals, eerily similar to the minor chords and scales used in human music. Male birds often sing at dusk on spring and summer evenings, filling the air with strains so haunting they’ve earned the species a prominent place in literature. By one count, well over 150 poets and essayists invoked the hermit thrush in their work between 1860 and 1940, including such well-known figures as T. S. Eliot and Walt Whitman.1 For Whitman, only “the wondrous chant of the gray-brown bird” could both convey and soothe the national grief at the center of “When Lilacs Last in the Dooryard Bloom’d,” his elegy to Abraham Lincoln.2 As a biologist and an author, failing to notice a species so well-known in both of my chosen trades begged an obvious question: What else was I overlooking in my own backyard? Finding the answer inspired this book, and also allowed me to take up an old challenge.


My wife’s grandparents lived for decades in a shoreline cabin built from beach logs, where the family still gathers for holidays and special occasions. Among the keepsakes and photos pinned to the wall, a faded, handwritten note reads: “Environmentally, the most radical thing you can do is stay home.” It was written long before anyone worried about the impact of travel on their carbon footprint, hinting instead at deeper lessons from an earlier, more rooted generation. Home life once involved a lot more time spent outside, even in urban areas—from children’s play to yard work and gardening, walks in the park, or simply hanging laundry in a courtyard. More than one psychology degree has since been earned studying the effects of such daily outdoor activities, and how they deepen people’s connections to nature.3 Whoever wrote that old note was onto something, which may help explain the results of a recent experiment, one that took place simultaneously, and unintentionally, in ecosystems all over the world.
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FIGURE I.1. The hermit thrush is famed in biology and literature for its song, an ethereal cascade of notes that nature writer John Burroughs called “the finest sound in nature.” John James Audubon, The Birds of America (1827). Courtesy National Gallery of Art, Washington, DC.








During the early months of 2020, lockdowns triggered by the COVID-19 pandemic forced pretty much everyone to stay home, sometimes for months on end. And the environment responded. Smoggy skies cleared over major cities; fish returned to the canals of Venice; roadsides bloomed in the absence of mowing; and wildlife sightings ticked up everywhere, from whales in the harbors of Vancouver and New York to wild boars roaming the streets of Barcelona. News headlines celebrated these signs of nature’s resilience, and studies soon linked them to the sudden drop in traffic, commerce, industry, and other modern pursuits. Fewer beachgoers in Florida and Brazil, for example, allowed sensitive shorebirds and sea turtles to expand their nesting habitat, while fewer cars on highways reduced road deaths for everything from mountain lions in California to hedgehogs in Poland to wallabies and brushtail possums in Tasmania. White-crowned sparrows in San Francisco sang more quietly as city noises ebbed, and humpback whales altered their vocal patterns in Alaska’s Glacier Bay, where they no longer had to compete with the underwater clamor of cruise ships and yachts. It seemed that wherever human activity diminished, nature adjusted and filled in the gaps, quickly taking advantage of a caesura that biologists began calling “the anthropause.”4 But staying home did more than facilitate this moment of global rewilding. It also put people in a position to notice.


From patios and gardens to balconies, rooftops, and neighborhood parks, local outdoor spaces became essential sources of respite during the pandemic. And the more time people spent outside, the more they began to see. Yes, some species behaved differently during the anthropause, but many of the most notable wildlife reports had more to do with awareness—people tuning in to things that had been there all along. Photos of surprising backyard flora and fauna flooded social media, so many that scientists began mining the images for usable data! But those discoveries were more than just a pandemic fad; they tapped into a knack for nature observation that people once took for granted. It wasn’t a novelty or a learned skill; it was part of being human.


Anthropologists curious about how the environment shaped human evolution often look for analogies in the lives of modern hunter-gatherers. Though culturally and technologically distinct from our ancestors, any people subsisting off the land with simple tools reflect that shared, ancient lifestyle. They face the same basic challenge of extracting sustenance from their immediate surroundings, a task that demands intimate and hyperlocal biological knowledge.5 Typical San hunters in the border region of Botswana and Namibia, for example, can identify over 220 different animals and 150 kinds of edible and medicinal plants, all within a half-day’s walk of camp. In the eastern Congo Basin, botanical knowledge amassed by the Mbuti and Effe peoples includes the names and uses of nearly 800 rainforest species, ranging from the obviously handy (edible fruits and berries) to the downright arcane (leaves known to occasionally attract tasty caterpillars). But the human potential for fluency in nature is hard to fully grasp from facts and figures. My own appreciation comes in no small part from an experience in Uganda, where a colleague’s research project was saved by a local man who casually accomplished something the rest of us couldn’t fathom: tracking bees in a jungle.
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FIGURE I.2. The author in Uganda’s Bwindi Impenetrable National Park in 1994, hands festooned with butterflies and tiny stingless bees.








In the mid-1990s, I worked on a mountain gorilla project in Uganda’s Bwindi Impenetrable National Park. The job involved a lot of hiking in hot weather, and we were often set upon by hordes of insects attracted to our sweat, including tiny, jet-black bees no larger than a pencil point. The forest abounded with at least a dozen species of these gentle, stingless creatures. Yet when an entomology graduate student arrived to study them, he spent days fruitlessly searching for their nests (and nights frantically worrying about the fate of his master’s thesis). The park rangers and I suggested that he consult the Batwa, a group of hunter-gatherers who, until quite recently, had called that forest home. He took our advice and described to me later how a Batwa man had led him to a small clearing in the forest where they settled down beside some flowers and waited. And waited. And just when he thought, “What am I paying this guy for?” a bee showed up, messed about on a flower, and zipped off again. They waited some more, and watched as that process repeated itself several times. Then the man stood up and walked briskly into the forest for a short distance, before stopping, looking around, and pointing to a hole in an old stump, where the bees were busily going in and out.


How did he do it? Well, he knew what flowers the bees preferred, so he knew where to wait. He watched their flight path, so he knew the direction of the nest, and he saw them come and go several times, so he knew how long it took to make a round trip. Since he also had a good idea of how fast bees fly, he was able to calculate the distance. Put those things together, and it was a simple matter of pacing off the right number of steps in the right direction, and then looking for the sort of rotten log or stump where he knew the species in question liked to nest. For a trained entomologist, this had been a baffling, unsolvable challenge. For a lifelong forest dweller, it was child’s play.


Decades later, and in spite of a career in field biology, that story still astounds me. I think of it as a benchmark of the possible, what people are capable of when observation is immersive and habitual, a state of being rather than an occasional effort. It is also a reminder that our drift from those skills is largely circumstantial, the result of living mostly indoors, focusing our attention on media and technology. Wherever subsistence habits persist, people’s senses in nature remain acute, and some level of that fluency is attainable for all of us. As a species, our collective history includes a lot more bee-tracking than texting. And that makes reacquainting ourselves with backyard biology more than just an exploration; it is also an act of remembrance.


Historically, scientists have not been blind to the benefits of studying nature close to home. Luminaries from Isaac Newton to Charles Darwin and Gregor Mendel all made important breakthroughs while working in their yards and gardens. But the vast majority of backyard observations have either gone unrecorded or been tucked away in personal journals and notebooks. Henry David Thoreau’s invaluable records on the plants and birds at Walden Pond, for example, were kept apart from his books and essays, and remained unpublished and unknown to science for nearly 150 years.6 In the twenty-first century, all that is changing. The rise of citizen science has freed backyard biology from the constraints of isolation and geography, allowing information from any patch of habitat to immediately contribute to large, cutting-edge research projects. Examples in these pages range from the discovery of new flies and fungi to the behavior of urban parrots, and online portals like SciStarter catalog thousands more. It’s often said that knowing more about nature leads to caring more about it; or, put another way, action is curiosity’s consequence. That means the plants and animals around us stand to gain as more and more scientists and backyard explorers reach the same conclusion: human-dominated landscapes can—and must—become better habitat if we are to counter the loss of biodiversity in our rapidly changing world.


This book follows the three themes that have been my guideposts, and that lie at the heart of backyard biology everywhere: seeing (how to look), exploring (where to look), and restoring (how to help). I offer it as both a report and a road map—not just to describe my own explorations, but to encourage yours. Paradoxically, that means that I hope that reading this book will inspire you to stop reading it, throw open the door, and head for the nearest green space you can find. Perhaps you will take the book with you, and choose to turn its pages in the same kind of setting where many of them were written: out in the open air, back propped against a familiar rock or tree trunk, all senses on high alert.


1
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PART ONE



Seeing


The universe is full of magical things patiently waiting for our wits to grow sharper.


—Eden Phillpotts 
A Shadow Passes (1918)
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CHAPTER ONE



Look at Your Fish


The lesson which life repeats and constantly enforces is “look under foot.”… Every place is under the stars, every place is the centre of the world.


—John Burroughs 
Leaf and Tendril (1908)


A few days after signing the contract to write this book, I decided to take the long route to work. My office shed sits in our orchard, a few hundred feet from the house, but I get more time outside if I go up to the county road and circle back on a trail through the woods and old pastures that make up our rural property.1 It was a sunny spring morning, and I hadn’t gotten far up the driveway before my ears registered the voice of a male Hutton’s vireo, repeating his single, burry whistle-note again and again with cheerful insistence. Usually a species found high in the forest canopy, this individual sounded much lower down, where mated pairs sometimes descend to nest. I made a mental note to come back at some point and investigate, and then continued on my way to work. Two steps later, it hit me: if my job was to study and write about things living in my yard, then I was already working.


That thought stopped me dead in my tracks at the very moment the vireo appeared, hopping through the branches of a willow tree directly above my right shoulder. Drab at first glance, it was the sort of bird whose beauty rewarded closer scrutiny—body feathers that shifted from gray to green in different light; black wings that flashed with ivory bars in flight; and thin, white rings encircling each eye with a look of perpetual surprise. I kept still and watched as it fluttered and darted from twig to twig, still singing, and then dropped into the leaning crown of a tall ocean spray bush, where it promptly vanished and went silent. Stepping quietly, I closed in, eyes fixed on the last place that I’d seen the bird. Beneath a cover of leaves, the shrub’s fine branch tips were festooned with lichens—clasping pale Parmelia, pearly tufts of Ramalina, and strands of a greenish Usnea that hung like rustic tinsel. There, just out of reach overhead, my eyes finally made out what amounted to the first biology lesson of the morning: if you want to hide a nest in the middle of lichens dangling from a twig, then build the nest out of lichens dangling from a twig. It was a master class in camouflage, a deep cup woven from the very same materials that surrounded it. I could just make out the bird’s bill topping the rim on one side, and the tip of its tail emerging from the other. The rest of the body lay tucked out of sight within, concealing and protecting what was probably a full clutch of eggs. Backing away, I found a grassy place to sit, and settled in to watch.
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FIGURE 1.1. A Hutton’s vireo in the open (left), and hidden on its cryptic nest (right), with only its bill visible. Images © Michael Noonan.








Nothing happened. Minutes ticked by as the nest and its cargo of feather and shell bobbed and swayed in the breeze with no sign of further activity. Which was, of course, precisely what the vireo had in mind. To be successful, incubation should be dull, because the one activity likely to take place is exactly what the bird is trying to avoid: an attack. Sitting songbirds are inherently vulnerable, and their eggs are in even greater danger, targeted by everything from owls to opossums, snakes, ravens, weasels, and more. The allure of such an easy, highly nutritious meal can tempt almost anyone, even otherwise vegetarian creatures like deer and squirrels. As if to underscore that ever-present threat, I slowly realized that a noise I’d been hearing in the background belonged to perhaps the most notorious nest raider of all.


There it was again, a querulous, chirping purr, like a housecat with a sparrow stuck in its throat. But I knew that sound, and it wasn’t feline or avian. It belonged to a baby raccoon, which meant that the vireo and its mate had chosen a particularly precarious place to nest. Rising quietly to my feet, I edged toward a nearby snag, the remains of a large fir tree that had snapped off in a windstorm. Its leaning trunk ended twelve feet up in a tangle of shattered wood that folded over and sheltered a dark hollow. There, I saw a pair of white-rimmed ears, a telltale mask, and two shiny black eyes peering out. The mother raccoon seemed unconcerned by my presence, or perhaps she was just tired. If hers was a typical litter, then there were three or four lively kits tussling about in the den beneath her, their mewling a reminder of their constant hunger. Nursing that brood required a lot of calories, and if she ever noticed the nest so conveniently placed on her doorstep, then the vireos’ eggs would be gone in a heartbeat.


“I know something you don’t know,” I whispered, as we stared at one another. Then I turned and walked back to the driveway, choosing a different route so as not to direct her attention to the vireos and their vulnerable clutch. But in the weeks ahead I would become a regular visitor, watching from a distance as her rambunctious youngsters grew bold enough to climb up beside her and peer out, their faces like tiny mirrors of her own. Once, I arrived at dusk just as she was departing the noisy den on a foraging trip, picking her way down the trunk alone, and ambling off with an air of what is hard not to describe as relief.
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FIGURE 1.2. A mother raccoon peers from her den in the hollow of a fir snag in the author’s yard. Image © Michael Noonan.








Fortunately for the vireos, the mother raccoon never caught on to their presence. As the days passed, I saw how the avian parents shared the responsibilities (and tedium) of incubation, discreetly changing places on the nest after shifts that sometimes lasted well over an hour. Their trade-offs followed a predictable routine—soft chirps from the approaching parent signaled the other to silently depart, leaving the nest briefly empty. Then the newcomer would alight on the rim and peer inside, as if counting the eggs, before finally settling in to begin its shift. For the male, maintaining an aura of constant stealth put him at odds with another vital impulse—the urge to vocally stake out his territory. More than once I saw him break into full-throated song while sitting on the eggs, rather defeating the purpose of all that careful camouflage. (This habit may help explain why the female seemed reluctant to leave him there for long—in my observations, his shifts averaged twenty-five minutes shorter than hers.) But even with such lapses, the vireos managed to successfully hatch out and raise up two healthy chicks. By chance I spotted them soon after their first flight—a pair of awkward fledglings hopping and flapping through the understory below the nest, natal down still clinging to the backs of their heads like tufts of unkempt hair. The parents were there too, darting in occasionally to provide encouragement in the form of a tasty grub or caterpillar. With the family now mobile, the birds had no further use for the carefully crafted nest and they abandoned it immediately, moving off through the undergrowth, past the raccoon snag, and out of sight.


Feathery and fleeting, my last glimpse of the vireos was just the sort of edge-of-vision activity that plays out constantly in shrubs and trees and tall grass all around us, so easily ignored in our habitual hurry through nature. It takes a conscious effort to stop and investigate those furtive stories, let alone the more subtle cues given off by plants or insects, or creatures that hide from us entirely. Biologists conduct field research in part to simply slow down, focus their attention, and dedicate specific time and energy to the task of careful observation. It’s true that insights sometimes come in exotic locations, watching novel species acting out unexplained behaviors. But familiarity invites its own revelations. Some things have to be seen again and again before they reveal their secrets, a lesson driven home by a famous journey of biological discovery that didn’t even happen outdoors. It took place in an empty laboratory, with a dead fish in a jar.


If someone were to publish a who’s who of late nineteenth-century grasshopper experts, entomologist Samuel H. Scudder would stand at the top of the list. He also studied crickets and butterflies, and his books on the fossil insects of North America are still cited today. But in spite of his academic accomplishments, Scudder will always be best known for a short essay he wrote in tribute to his late mentor at Harvard University, the famed naturalist Louis Agassiz. It recounts their first meeting, when Scudder introduced himself as a recently enrolled student eager to pursue his passion for insects. Agassiz responded with enthusiasm, but then surprised the young Scudder by handing him a huge specimen jar that contained a fish, preserved in yellow alcohol. “Take this fish,” Agassiz instructed, “and look at it; we call it a haemulon; by and by, I will ask you what you have seen.”2


With that, Scudder was left alone in an empty laboratory, equipped with nothing more than the dead fish, a pencil, and a notebook. “In ten minutes I had seen all that could be seen in that fish,” he recalled, and then time really began to drag. “Half an hour passed—an hour—another hour; the fish began to look loathsome. I turned it over and around; looked it in the face—ghastly; from behind, beneath, above, sideways, at a three quarters’ view—just as ghastly.”3 Nonetheless, he jotted down a list of its fishy features and dutifully made his report. Agassiz was unimpressed.


“You have not looked very carefully,” the professor admonished. “Look again! Look again!”4


Embarrassed, and determined to prove himself, Scudder went back to his task with new zeal, and kept at it for three long days, prodded periodically by Agassiz’s repeated directive to “Look at your fish… look, look, look.”5 Slowly at first, and then with increasing speed, he started discovering “one new thing after another.”6 He noticed the symmetry of the fish’s paired fins and organs, and found fringes on the arches of its gills. He sketched and studied it from every angle, discovering patterns and details in the scales, teeth, eyes, lips, pores in the head, and more. On the fourth day, Agassiz introduced another, closely related specimen, and soon Scudder was comparing, contrasting, and recognizing subtle differences among dozens of species. Before ever examining a single insect, he would go on to spend eight months mastering the anatomy and taxonomy of the entire haemulon family of fishes.


“This was the best entomological lesson I ever had,” Scudder wrote, describing how it taught him how to truly see and assimilate whatever was right in front of him.7 That skill, he explained, became the cornerstone of his long research career.


Metaphorically, it’s not much of a leap from the lab of Louis Agassiz to the average backyard. Replace Scudder’s fish with familiar objects in familiar surroundings, and the potential for insight from sustained inspection is much the same. But it’s one thing to draw a general conclusion about the power of observation, and quite another to make specific biological discoveries. Just how much can a curious person really expect to learn by examining the nature close to home? Few examples provide a more inspiring answer to that question than the life of perhaps the most famous biologist of all.


Though famed for his voyage around the world on HMS Beagle, with its auspicious stop in the Galápagos Islands, Charles Darwin was actually a notorious homebody. From the day he stepped back ashore at Falmouth in 1836 at the age of twenty-seven until his death nearly half a century later, Darwin never left Britain again. Nearly all that time was spent at Down House, the comfortable country estate where he and his wife raised a large family, and where he pursued his studies through avid reading, extensive correspondence, and a seemingly endless variety of backyard experiments.8 He tracked bumblebees. He hand-pollinated foxgloves. He transplanted ants from one nest to another. He dunked ducks in duckweed to see if it would stick to their feathers. (It did.) Darwin also bred pigeons, pears, and primroses, and he made midnight excursions to observe the behavior of earthworms. He germinated seeds extracted from pond muck, fish bellies, bird droppings, and the pellets coughed up by owls. He often searched the yard for bird nests and beetles, and he once tried feeding his own toenail clippings to a carnivorous sundew plant. (The sundew wasn’t interested.) As one of Darwin’s neighbors aptly put it, “Home was his experiment station, his laboratory, his workshop.”9


Many of the backyard investigations at Down House got their start during Darwin’s daily rambles along the “Sand-walk,” a quarter-mile (0.4-kilometer) trail that led from the back of the kitchen garden along a shady fence line that bordered his neighbor’s hayfield. Biographers have referred to it as Darwin’s “thinking path,” but he used the Sand-walk to watch nature just as much as he did to ponder it. Again and again, Darwin’s trailside observations fed directly into his work on larger themes. When a weedy mustard sprouted from disturbed ground beside the path after a nine-year absence, he followed up with a series of trials and published “Vitality of Seeds,” an early paper on the concept of soil seed banks. Hand-pollinating a trailside patch of orchids inspired two years of research into the coevolution between insects and flowers, culminating in the book Fertilization of Orchids.10 The Sand-walk and surrounding meadows also provided ample testing grounds for Darwin’s long fascination with earthworms—their habits, their intelligence, and the vital role they play in moving soil up from the depths. He continued his walks and observations even as his health declined, and the backyard worm studies would be his last, published in book form just six months before his death in 1882.


It’s safe to say that Charles Darwin paid close attention to the plants and animals living in his yard. More than a pastime, that habit of constant scrutiny anchored his approach to science and provided boundless opportunities for testing and refining his ideas. It’s probably also safe to say that if backyard observations helped Charles Darwin to better understand evolution, then they probably have a lot to teach all of us. Of course, not everyone enjoys the benefits of living on a Victorian estate, with acres of grounds and gardens maintained by a full-time domestic staff. But as humble or grand as any individual version of a Sand-walk may be, all hold the promise of discovery. And as I continued along my own path, leaving the vireos behind and heading up the driveway to the road, it occurred to me that one feature of my yard might have filled old Darwin with envy: the trees.
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FIGURE 1.3. Though famous for his travels in the Galápagos Islands, Charles Darwin spent most of his long career at home, conducting experiments in the yard and taking daily rambles on a path he dubbed the Sand-walk. The Illustrated London News (1887). The Print Collector/Alamy.








Tall Douglas firs blanket much of the island where I live, part of the great temperate rainforest and related woodlands that hug the coastline of the Pacific Northwest from the northern tip of California to the Alaska panhandle.11 Darwin never glimpsed these cool, drippy landscapes—his route on the Beagle remained far to the south. But he ranked their austral counterpart, the “primeval forests” of Tierra del Fuego, as one of the most sublime sights he ever beheld.12 And he was certainly aware that woods of a similar scale thrived in northwestern North America. The Royal Horticultural Society, cofounded by one of Darwin’s uncles, had sponsored Scottish botanist David Douglas on a hugely successful plant-collecting trip to the region in 1824. Douglas returned after three years with the seeds of more than 200 species, including those of his namesake fir and several other conifers capable of growing 10 feet (3 meters) or more in diameter and reaching heights of over 300 feet (91 meters). “A forest of these trees,” he wrote, “is a spectacle too much for one man to see.”13 Other explorers agreed. In one account from 1862, a strapping Royal Marine stationed near modern-day Vancouver, BC, wagered that he could fell a full-grown Douglas fir with an axe, and gave himself a week to finish the job. “But at the end of three days he found his hands blistered painfully, and the tree upright and almost uninjured as before.”14 The week expired with the fir still standing.


Trees of such magnitude were unheard of in rural England, and while Darwin surely enjoyed the copse of hazels, privets, and hornbeams he planted alongside the Sand-walk, there must have been times when he yearned for something larger and wilder. That thought helped me see our woods with fresh eyes—not just as a familiar backdrop, but as a rampant green force that towered over the driveway and the two-lane country road we live on, shrinking the sky to pale strips and sun shafts glimpsed through a geometry of branches, twigs, and needles. I walked in that fractal shade to a narrow footpath that descended from the road across the far side of our land, weaving through tree trunks and shoulder-high thickets of salal, an evergreen shrub related to heather and rhododendron. Moss softened every footstep and draped the furrowed ridges of the fir boles where their bases flared to meet the ground. The hushed forest felt timeless, but for trees known to live a thousand years, these were still adolescents. The oldest among them dated to the late nineteenth century, part of the first generation to sprout after settlers and loggers cleared nearly all the region’s original forest, rather overzealously finishing the job begun by that axe-wielding marine. Still, the firs in our backyard had put their time to good use. Several already topped out at more than ten stories tall, with trunks 3 feet (0.9 meters) across—a vertical mass of life and habitat that I realized, as later forays in this book will show, I knew virtually nothing about.


At a brisk pace, I can get from the road through our woods and out into the field below in less than four minutes. But I forced myself to slow down and concentrate on the details—the darker bark of the occasional lodgepole pine amongst the firs, or the spreading boughs of a young hemlock rooted in the remnants of a rotten stump. Splashes of red and pink announced the flowers of salmonberry and wild currant, and rough sword ferns brushed my legs, their long fronds arching from rosettes that crowded either side of the path. To a forestry professor I knew in graduate school, this scene would have qualified as “blah woods,” the common, expected species growing together in common and expected ways. That phrase always struck me as jaded, but in the context of backyard biology it’s downright dangerous. It not only devalues the beauty of everyday plants and animals, it blinds us to the many mysteries they still contain.


At the base of the slope, I crossed an old drainage ditch choked with slough sedge—a band of leafy green tufts that marked the water’s path like a thirsty hedgerow. Beyond the ditch, coniferous trees gave way suddenly to a brighter forest crowded with alders—dozens of pale, silvery trunks under a leafy canopy lush with springtime growth. There was a thicket of salmonberries, a few more trees, and then the trail emerged into an open pasture where Charles Darwin—or anyone else familiar with English meadows—might have felt right at home. European settlers had brought their forage grasses with them, and our field contained several varieties known to occur at Down House, including tall fescue, wild rye, and sweet vernal grass, the first species that Darwin ever identified. “I have just made out my first Grass, hurrah! hurrah!” he exulted at the time.15 With the help of Catherine Thorley, his children’s governess and a skilled naturalist in her own right, Darwin went on to catalog 142 different grasses and wildflowers in Great Pucklands meadow, a 13-acre hayfield just over the fence from the Sand-walk. The number of species in our pasture was anyone’s guess—yet another glaring unknown along the path of my daily commute.


Skirting the edge of the field, I passed along the fence line of our garden and then across an overgrown, gravel-covered lot ripe for restoration. From there it was just a few more steps to the orchard, home to ten apple trees, three pears, two plums, a quince, and a peach, as well as eleven chickens and two noisy ducks. My office was there, tucked among the fruit trees, a simple, one-room structure we called the Raccoon Shack in honor of its former occupants. (With only one hollow tree on the property, anything with a roof or a crawlspace was valuable denning habitat.) My journey from house to office had brought me through places so familiar I thought I knew them intimately. After all, I had been living on this land for more than twenty years. But even the slightest effort to “look at my fish” would quickly put that notion to rest. Just like finding vireos and raccoons living right alongside the driveway, new discoveries began piling up whenever I reminded myself not to just take the long route, but to take it slowly. I found a wild bitter cherry tree in full bloom, nestled among the firs, and I noticed a nuthatch chiseling out a nest hole in the top of a dead alder. I spotted species of ferns and orchids that I had overlooked right alongside the path, and I learned that if you listen long enough, a raven will sometimes inadvertently croak the cadence to “Shave and a Haircut… Two Bits.” All these observations expanded my knowledge of the yard, but I realized that they all involved plants and animals I was already well acquainted with. In a sense, I was only seeing things that I already knew how to see. An adage paraphrased from French novelist Marcel Proust reads, “The real voyage of discovery consists not in seeking new landscapes, but in seeing with new eyes.”16 That’s excellent advice for any backyard biologist, and there are many ways to go about it. Perhaps the most straightforward, and a good place to start the next chapter, is to simply use someone else’s eyes.
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CHAPTER TWO



Get Small


There are no little things. “Little things,” so called, are the hinges of the universe.


—Fanny Fern 
Ginger-Snaps (1870)


“What made that, Papa?” Noah asked, pointing down at a patch of sparse grass and clover by the side of the path.


At first I couldn’t see what he was talking about, but when I squatted and looked at the bare soil between the plants, there it was: a tiny turret of dried mud. Thinner than a pencil and barely half an inch (one centimeter) tall, it looked like a rustic ceramic vase, curved near the top and with a slightly flared lip. Up close, I could see that it was built from tiny balls of dirt, stacked and somehow smoothed together into an artful whole. But that didn’t help me in the slightest.


“I haven’t got a clue, Noah,” I said, and I meant it. It wasn’t just the species that had me stumped; I couldn’t tell him the family, the order, or even the phylum! A worm? An insect? A spider? Ignorance on that scale might be cause for embarrassment in some professions, but I felt only a growing sense of excitement. In biology, the unknown is every bit as important as the known. Without mysteries, there can be no discoveries.


“Let’s put a camera on it!” I urged, and a quick dash to the Raccoon Shack supplied the necessary equipment. Once we had the little video recorder whirring away, propped up by pebbles a few inches from the puzzling turret, we continued on with the project that had brought us outdoors in the first place: an after-school game of badminton.


I often tell people that if you want to see more when you go out in nature, don’t take field guides, take a child. Borrow one if you need to. They will find the salamanders and spider eggs and countless other things you’ve been missing for the simple reason that they haven’t learned not to. Children see more in nature because they have yet to develop the full suite of filters that all of us rely upon to block out information. Just imagine trying to concentrate on this paragraph if you had no ability to disregard the other sights, sounds, and smells in your immediate vicinity. It would be paralyzing—a serious sensory disorder. Developing what psychologists call “selective attention” is an unconscious but vital skill in a world filled with media, technology, and other clamorous distractors vying for notice. Blocking those inputs is necessary, but it comes at a cost, because our filters will silence the song of a warbler just as readily as someone’s annoying ringtone. In fact, natural signals often drop out first, since most of them weren’t intended to communicate with us in the first place.


Awareness in nature takes effort, but it can be learned. Or perhaps a better word is relearned. There is ample evidence that natural settings stimulate the human brain differently than built environments—nature therapy is often prescribed to reduce stress and anxiety. But some experts also believe it can reinvigorate overtaxed powers of attention and observation, tapping into senses that our wild ancestors spent thousands of generations honing and relying upon.1 With fewer barriers to overcome, children offer us a glimpse of that capacity. They have a keen ability to notice details—things that adults unconsciously ignore as extraneous. While that can make it hard for kids to stay focused on a single task (as any primary school teacher will attest), in nature it amounts to its own form of attentiveness. Biologists have known about this for centuries. Alfred Russel Wallace, the codiscoverer of evolution by natural selection, employed village children wherever he stopped during his ten-year exploration of Indonesia and Malaysia. In exchange for a few coppers, his “little corps of collectors” would bring in “bamboos full of creeping things,” many of them new to science.2 This allowed Wallace to gather specimens constantly, even on days when he was too weak with fever to venture far from his hammock. Similar tactics were apparently employed at Down House, where Charles Darwin’s children habitually scoured the grounds and nearby countryside for interesting finds. “I have a vivid recollection of the pleasure of turning out my bottle of dead beetles for my father to name,” Francis Darwin later wrote, “and the excitement, in which he fully shared, when any of them proved to be uncommon ones.”3 The excited father went on to submit those rare beetle observations for publication in The Entomologist’s Weekly Intelligencer, graciously crediting the finds to “three very young collectors.”4 For French entomologist Jean-Henri Fabre, the debt owed to children ran even deeper—it was their knowledge that introduced him to his life’s passion: the subtle wonders of a landscape called the harmas.


Fabre began his career as a small-town schoolteacher in Provence in 1843, with no formal scientific training and no clear path to pursue his enthusiasm for natural history. That changed one spring day when he decided to take his students outdoors for some hands-on lessons in geometry. They walked to the harmas, a gravelly plain outside of town studded with low shrubs and clumps of grass. There, he set the class to work with surveying equipment, laying out great triangles and trapezoids on the open, level ground. Almost immediately, biology intervened.


If I sent one of the boys to plant a stake, I would see him stop frequently on his way, bend down, stand up again, look about and stoop once more, neglecting his straight line and his signals. Another, who was told to pick up the arrows, would forget the iron pin and take up a pebble instead; and a third, deaf to measurements of angles, would crumble a clod of earth between his fingers.… The polygon came to a full stop, the diagonals suffered. What could the mystery be?5


When confronted, the errant pupils revealed all. As Fabre put it, they “had long known what the master had not yet heard of, namely, that there was a big black Bee who made clay nests on the pebbles in the harmas.”6 Each nest contained a dab of strongly flavored honey, easily scooped out with a piece of straw. “I acquired a taste for it myself,” he confessed, “and joined the nest-hunters, putting off the polygon till later.”7 From that beginning, Fabre would find ways to spend more and more time exploring the harmas and describing the lives of its smallest inhabitants, from the black mud bee that started it all to various spiders, flies, glowworms, beetles, scorpions, grasshoppers, and more.8 His scientific output increased dramatically late in life, after he retired from teaching and devoted himself fully to a fenced-off patch of harmas that served, appropriately enough, as the backyard of his rural home.9
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