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‘The Arbornaut is about a shy girl who loved to play outdoors and became a scientist who educated the world about the abundant life in the treetops. I loved it’ Temple Grandin, author of Animals Make Us Human


‘Meg Lowman – “CanopyMeg“ – is my true hero, a courageous explorer who makes amazing discoveries high in the forest canopy. The Arbornaut captures the magic of that little-known world with its pioneering stories and clear, informative text. Readers everywhere will be fascinated and inspired to learn more about nature, and especially about how we need to conserve the world’s forests’ Jane Goodall, PhD, DBE, founder of the Jane Goodall Institute and United Nations Messenger of Peace


‘A riveting memoir . . . Solid science combined with a pleasing writing style make for a winning book’ Kirkus Reviews (starred review)


‘The Arbornaut [is] about an extraordinary life, one spent among trees’ Sophie Cunningham, Guardian


‘The Arbornaut is, true to its name, an account of intrepid exploration at the upper reaches of terrestrial life, where branches and foliage touch the sky and all creatures awake to the first morning rays of the sun’ Wade Davis, author of Into the Silence


‘Written . . . not just to instruct, but to reorient and inspire . . . If a tree was once understood as a mostly static living object, [through The Arbornaut] we see it rippling with change’ Rebecca Giggs, The Atlantic




 


Meg Lowman, PhD, aka ‘CanopyMeg,’ is an American biologist, educator, ecologist, writer, editor and public speaker. She is the executive director of the TREE Foundation and a professor at the National University of Singapore, Arizona State University and Universiti Sains Malaysia. Nicknamed the ‘real-life Lorax’ by National Geographic and ‘Einstein of the treetops’ by the Wall Street Journal, Lowman pioneered the science of canopy ecology. Her motto is ‘no child left indoors.’ She travels extensively for research, outreach and speaking engagements for audiences large and small. Please visit https://canopymeg.com/ for further information.
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This book is dedicated to those lifelong planetary heroes—trees. I hope my passion for these leafy giants will inspire readers to share a sense of wonder for our eighth continent, and maybe we can help save it, together.


Big thanks to Eddie and James for joyfully climbing in many forests with their mom.
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I WILL NEVER LOOK AT A TREE in the same way again, nor will the rest of the world, thanks to the author of this book. It now seems obvious that most of what makes a tree—as well as what constitutes a forest—is above eye level, but until Meg Lowman’s irrepressible curiosity inspired her to look at trees from the top down, most humans tended to view them from the bottom up. What they missed is most of what makes treetops not only individual miracles, but collectively, the source of shelter and sustenance for most forest dwellers, with dividends for the rest of life on Earth. I was thrilled when I heard about a fellow botanist who had devised ways to not only use her natural primate abilities to climb trees, but also to take tree-climbing to new heights with ingenious lifting techniques and, pushing further, to develop sky-walking pathways among the trees’ leafy crowns. In this engaging volume, she shares her view with stories that you know are true because “You just can’t make this stuff up!”


For a scientist and explorer, it is satisfying to make new discoveries, to go where no woman (or man) has gone before, to see what others have not, and to find meaningful pieces of the great living puzzle of life that is unique to Earth. But Meg Lowman does more, excelling in communicating her findings not only to scientists in the arcane language of numbers and graphs, but also to non-scientists with contagious enthusiasm and meaningful rationale, in language and humor befitting the audience, conveying why trees matter and how their existence and ours is inextricably connected. She also instills a sense of urgency about embracing the planet’s remaining natural forests with enhanced protection, speaking in classrooms and boardrooms, in villages far from tall buildings, in the offices of government officials, electronically and in print, with the world at large.


Throughout history, people have taken from nature whatever was needed or wanted from the world’s lands and waters. When our numbers were small and the natural world was largely intact, our impact was slight, but after one hundred thousand years of a more or less peaceful relationship with nature, the past five hundred, and especially the past fifty, have marked a turning point that does not bode well for the future of life on Earth. Human capacity to consume and alter the nature of nature has reached perilous tipping points for climate, biodiversity, and land and water use, compounded by pollution, all driving changes in planetary processes and the underpinnings of what makes Earth hospitable for life as we know it. The good news is the other tipping point—knowledge. Children in the twenty-first century (adults, too) are armed with the superpower of knowing what Earth looks like from space, of seeing and hearing about events across the globe in real time while understanding the new perspectives of geological time, of seeing Earth’s place in the universe, of vicariously traveling into the inner workings of cells, to the depths of the deepest seas, and to the tops of the highest trees. Half a century ago, it was widely believed that Earth was too big to fail. Now we know. If Earth is to remain habitable for the likes of us, we must take care of what remains of the natural systems that took 4.5 billion years to make and a bit more than 4.5 decades to break and do our best to restore damaged areas to better health. There is still time to hold on to the last safe havens where trees are intact, hosting miraculous creatures that are as vital to our existence as we are to theirs.


Bravo, Meg Lowman, aka “Your Highness,” for sharing your journey in this book, and for launching Mission Green, thereby inspiring others to understand and know why we must take care of the natural world as if our lives depend on it. Because they do.


—SYLVIA A. EARLE, aka “Her Deepness,” founder, Mission Blue Oceanographer, botanist, National Geographic Explorer in Residence





TEN TIPS OF FIELD BIOLOGY FOR EVERY ASPIRING ARBORNAUT



1. Always carry a headlamp, not just in the forest but anywhere . . . even on a plane or traveling by car.


2. Keep a few tissues in your pocket for those emergency ablutions behind a tree!


3. Wear a vest with lots of pockets.


4. Never drink more than half of your water supply every time you hydrate so you always have some left, and it always helps to tell someone your itinerary in case a rescue is required.


5. Keep your camera handy for amazing discoveries, even if it is just on your phone.


6. Carry a poncho. It can serve as a ground cloth as well as rain gear.


7. Oreo cookies are a wonderful energy snack!


8. If you are a parent, carry a few photos of your kids—they work well to break the ice with other cultures, especially where language barriers exist.


9. Use all five senses, relentlessly.


10. Keep a journal, so that you can recall amazing stories, biodiversity, and observations.
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How to See the Whole Tree (and What That Means for the Forest)


IMAGINE GOING TO THE DOCTOR for a complete checkup and, in the course of an entire visit, the only body part examined was your big toe. The visit ends with a pronouncement that you are perfectly healthy, but there was no test of your vital signs, heartbeat, vision, or any other part of you—just the big toe. You may have gone in with a broken arm or a headache from high blood pressure, but the assessment of your lowest bipedal extremity alone couldn’t clue the doctor in to the real trouble. How would you feel? At the very least, you’d probably switch doctors.


For centuries, the health of trees, even those ancient giants stretching hundreds of feet high into the clouds, was assessed in just the same way. Examining woody trunks at eye level, scientists essentially inspected the “big toes” of their patients and then made sweeping deductions about forest health without ever gazing at the bulk of the tree, known as the canopy, growing overhead. The only time foresters had the chance to evaluate a whole tree was when it was cut down—which is kind of like assessing a person’s entire medical history from a few ashes after cremation. In tropical forests especially, the lower levels are as different from the upper reaches as night and day. The ground receives as little as 1 percent of the light shining on the crowns. So the understory is dark, windless, and often humid whereas the canopy is blasted with sun, whipped by high winds, and often crispy in its dryness between rainstorms. The gloomy forest floor is inhabited by a few shade-loving creatures, while the canopy hosts a riotous variety of life—millions of species of every imaginable color, shape, and size that pollinate flowers, eat leaves, and also eat each other.


Before the 1980s, foresters unimaginatively overlooked 95 percent of their subject; almost no one paid attention to the treetops. Then, in 1978, a young botanist with a lifelong passion for green giants and infatuated by leaves arrived in Australia on a fellowship to study tropical forests. Coming from the temperate zones, this neophyte knew almost nothing about the tropics. During her first visit to a rain forest in Australia, she stared up into the most dizzyingly tall trees she’d ever met and thought, “Holy cow, I can’t see the top!” That gobsmacked botanist was me.


I carried with me an enormous tree-love and planned to devote my future to demystifying their secrets. After a few misadventures, I realized that to understand the whole forest, I needed to get up into its highest levels. Initially I hoped that the simple use of binoculars would be enough to bring the treetops down to me. But after a lot of thought and some trial and error, I figured out a way to hoist myself into that magical, unexplored wonderland, full of the six-legged mayhem of the insect world and more shades of green than I imagined possible. I nicknamed this amazing new world the “eighth continent.” Cavers go down a rope, but I went up. Recreational mountaineers pound hardware into rock cliffs, but I gently rigged tall trees to avoid breaking any leaves or scaring off any creatures. And to affix my ropes in the upper branches, I welded my own slingshot from a metal rod. My approach turned out to be a simple, inexpensive technique, and it launched my exploration of that “eighth continent,” a complex hot spot of biodiversity located not hundreds or thousands of miles away like the ocean floor or outer space, but almost within reach just above our heads. I called myself an “arbornaut.”


During that first ascent into the canopy, I ecstatically came eyeball to eyeball with creatures I had never imagined and that were, at that very moment, still unknown to the rest of the world. I marveled at a handsome black-snouted weevil sucking leaf juices, elegant colorful pollinators flitting between vine flowers, giant bird-nest ferns that gave sanctuary to ants, and thousands upon thousands of my favorite thing: leaves. As I moved from bottom to top, I was dumbstruck by the changes I observed. Foliage in the shaded understory was blackish-green, larger, thinner, and, as it turned out, more long-lived (thanks to the windless, protected, and dark environment near the forest floor). Leaves in bright sunshine at the top were small, leathery, yellowish green, and very tough. Everywhere I looked, the crowns shared secrets not visible from ground level—shiny beetles ate young (but not old) leaf tissue, caterpillars operated in gangs feeding on entire branches from youngest to older foliage, birds plucked these unsuspecting larvae as if feasting at a salad bar, and sudden downpours of rain sent all the critters scrambling for shelter under the nearest foliage or bark crevice. In the years ahead, treetop exploration would lead to the discovery that upward of half of all terrestrial creatures live about one hundred feet or more above our heads, not at ground level as scientists had previously assumed. As I soon discovered, in the upper crowns, the majority of species were new to science. Across more than sixty thousand species of trees, nearly every one hosts unique communities.


When they encounter unexplored frontiers, scientists design new techniques and technology for safe exploration. The invention of the self-contained underwater breathing apparatus, or SCUBA, in the 1950s opened the extraordinary world of coral reef biodiversity to scientific research. During the 1960s, astronauts landed on the moon thanks to NASA’s development of rocket combustion for space travel. Solid rocket fuel was to astronauts what my humble homemade slingshot was to arbornauts—not a new invention, but an innovative new way to use one. Just as space travel launched a generation of astronauts, canopy access created a new career pathway for arbornauts. If you love to climb trees, take note—there is a profession for you! I was one of those first arboreal explorers, and arguably the only crazy climber to have conducted research on every continent (even Antarctica, where the tops of moss and lichen foliage are only two inches high, and require kneeling, not climbing, to access their Lilliputian canopies). Over the past forty years, I have marked thousands of leaves and tracked their life history, some lasting more than twenty years despite the constant threats of creatures (mostly insects) trying to eat, tear, tunnel through, or disfigure them. And this aerial shift in our approach to forest science has also led to advancements in knowledge of global cycles ranging from freshwater circulation to carbon storage to climate change.


It shouldn’t be a surprise (but it still is for some) that planetary health links directly to forests. Their canopies produce oxygen, filter fresh water, transfer sunlight into sugars, clean our air by absorbing carbon dioxide, and provide a home to the extraordinary genetic library of all earthbound creatures, among many other crucial functions. And unlike an electric grid or water treatment plant, no expensive taxes or fees are required to maintain this complex forest machinery that keeps our Earth healthy. Still, for it to function well, we need to insulate it from human destruction. Within my lifetime of approximately six decades, Amazon rain forest degradation has zoomed past a tipping point; restoration is unlikely. Countries like Madagascar, Ethiopia, and the Philippines have almost no primary forests left to seed future stands. And remaining forest fragments around the world ranging from California to Indonesia to Brazil are at great risk from fires, drought, roads, and clearing. We must race ever faster to understand the mysteries of the treetops before they disappear, or better yet, we must find a way to conserve those remaining green Noah’s arks. “Climate change” was not in my vocabulary when I studied backyard trees some fifty years ago, but now this term drives an even greater urgency to understand and conserve natural systems, especially forests.


One way to save more trees is to introduce more people to their wonders. After perfecting safe rope techniques, I designed aerial trails in the canopy called treetop walkways or skywalks, allowing groups of people to study the crowns, not just one person dangling from a rope. These walkways not only offered an important research and education tool but also served a humanitarian effort; they provided income to indigenous people from ecotourism instead of logging, which in turn inspires sustainable conservation. After ropes and walkways, I went on to design, tinker with, and utilize an extensive toolkit for canopy exploration, including cherry pickers, hot-air balloons, construction cranes, and drones. Each tool allowed unique access to different aspects of the forest and provided the means to answer diverse research questions. Exploration of whole forests, not merely the forest floor, has inspired communities around the globe—from governments in Malaysia to priests in Ethiopia—to partner with arbornauts to save their precious green heritage, which is so critical to human survival. In my experience, positive conservation outcomes arose more from mutual trust between scientists and local stakeholders than from the latest technical publications. And it never hurts to invite a few community leaders into the canopy! People seem to love climbing trees—even those who think they’ve outgrown it.


No one would have guessed that a shy kid from rural upstate New York, a veritable geek who spent her childhood collecting wildflowers along roadsides, could change our view of the planet with a few homemade gadgets. Using a simple toolkit that fits into one duffel bag, I now travel the world exploring the eighth continent, uncovering its secrets, and sharing treetop wonders with anyone who will listen. My story is a testimony: any average kid can make discoveries by exploring the world around us. This book is meant to share that thrill of aerial exploration—filled with thousands of feet of ropes, many failed volleys with a welded slingshot, lots of remote jungles, hundreds of thousands of leaves examined at their birthplace (not clipped or dead on the forest floor), multitudes of stinging ants, and gazillions of other creatures in their green penthouses. After four decades as an arbornaut, forests remain my best teachers. Once you have ascended into the canopy with me through these pages, I’m betting you, too, will feel an urgency to champion their conservation.
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FROM WILDFLOWER TO WALLFLOWER
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A Girl Naturalist in Rural America


IHAD SET THE ALARM, but in my excitement, I awoke a half hour before it rang. At 4:00 a.m., there were still just slivers of light on the horizon, so I tiptoed out to the living room of our small cabin on Seneca Lake to avoid waking my two younger brothers.


Our town of Elmira, New York, was unbearably hot in the summer, so we escaped to a nearby cabin twenty-five miles away, where the forests worked their natural cooling magic. The cottage where we spent these summers was an abandoned gristmill. Many years before, probably almost a hundred, an elm tree had taken root on that mill site; my grandfather, a stonemason and carpenter, then lovingly constructed the cottage around its trunk, so it ran right up through the living room as a prominent feature. When it rained, water dripped through the roof, down the bark to a patch of soil nestled amid the stone floor. I often searched for tiny insects inhabiting all the woody fissures. The elm canopy stretched across the entire roof, shading our cottage during summer and standing sentinel with its bare branches in winter. I loved every inch of that tree right down to the diverse fungi that grew along the trunk when it fell victim to Dutch elm disease. Its special place inside our cabin was always such a comfort, and one of my saddest childhood moments was its death. On a dangerously tall ladder, my grandfather meticulously cut away all the dead branches, leaving the beloved trunk as a statue gracing the center of the cottage. My grandparents would occasionally allow me to harvest one of the flat, tough fungal brackets decorating the dead trunk adjacent to our dining room table. I did my creative best to etch designs and paint images of plants on these living canvases, sometimes called artist fungus. Summer at our rustic cabin was my refuge, where I could explore, observe, and collect, inhaling all the nature my small body could absorb.


I carefully shook Mom awake, then we crept outside before sunrise and quietly drove five miles along a dirt road to my favorite birdwatching pond. This nature trip was a huge deal for me. Mom did not even own binoculars, and all she knew about my feathered friends was that starlings sometimes tore up her spring lettuce sprouts. But she knew birdwatching brought immeasurable joy to me at the tender age of seven and so offered to drive to a special place for the dawn chorus—an exquisite concert sung by a winged choir at sunrise. Our old Rambler bounced along a dusty road, through cherry orchards where my brother and I earned money picking fruit, near an old haunted house that made my hair stand on end, past a one-room bar where farmers bragged about their corn. Willows encircled the pond’s edge, their roots adapted to soggy soil. A discarded, leaky old rowboat was tied to a branch. I had dreamed all summer of rowing out from the bank to observe egrets or herons. Those majestic birds would garner five big stars on my modest bird list if they appeared. When we arrived, my mom worried we were trespassing on some farmer’s property even though there was no house to be seen, so she very reluctantly climbed into that dilapidated dinghy, strewn with spiderwebs and dusty underpinnings. Away we paddled. This was as close as I ever came to feeling like a princess in a silver carriage, even though it was a rough-andtumble contraption full of leaks! We rowed and bailed constantly, to keep afloat. Out in the middle of the pond, we stopped paddling and I focused my enormous Sears binoculars. They were ridiculously bulky, felt like they weighed almost as much as I did, and probably were not even capable of focusing, but they made me feel like a professional ornithologist. Much to my amazement, as if on cue, a great blue heron flew in and landed along the shoreline. Even my mom was overcome with awe.


Whereas kids today are beset with indoor technologies and fall prey to screen fatigue, I probably suffered from an overdose of plant oxygen and green blindness. From the day I could walk, I was a tireless collector of natural stuff. At the lake, I amassed piles of special shells and stones. Back in Elmira under my bed, I stashed wildflowers, twigs, bird nests, more stones, feathers, dead twigs (to study winter buds!), and even snakeskins. My parents indulged my love for nature in small but thoughtful ways, always stopping the car when I wanted to pick a roadside weed or offering encouragement for the crafts I made from sticks, leaves, bark, or other botanical remnants. I was a true nature nut. None of my local childhood friends shared this enthusiasm—and most definitely no one else in recent generations of the Lowman lineage had shared a passion for botany (although my grandfather obviously respected nature enough to retain an elm trunk amid his construction work). In rural upstate New York, we didn’t have easy access to museums, scientists as role models, or other resources to nourish a child’s love of natural sciences. All we had was outdoor play, but that simple pleasure transformed a small-town kid into a young naturalist.


Over long days outdoors, I developed patience for solo observations of the natural world that included many hours of silence. Such behavior may have reinforced my shyness. When I entered kindergarten, I became the class wallflower, miserable when confined indoors among noisy classmates. I almost never spoke in class except when called upon. The teacher told my mom something was quite wrong. I was carted off to our family doctor, who, in a gruff German accent, smiled and said, “Frau Lowman, have you considered the alternative?” On the last day of kindergarten, our teacher, Miss Jones, was grading workbooks. I admired her because she had humbly told us her story about why she had leg braces, living bravely with polio after some boys had pushed her into a stagnant pond during childhood, causing her to swallow filthy water. The teacher’s story haunted me and reinforced my fear of bullies. That year, I had a perfect kindergarten workbook, until the final day when my best friend, Mimi, became jealous and circled the wrong answer on the last page using her big black crayon. With heartbreak, I dutifully handed it in without a word. Miss Jones sighed and said, “Oh, Meg, you almost had a perfect workbook until today’s mistake.” Tears welled, and I gazed in horror as Miss Jones gave me a silver (not gold) star for the year. I did not even have the courage to tattle on my best friend. For many years afterward, Mimi and I stashed the infamous workbook in our secret tree fort, giggling about its controversial history. (She is still one of my closest friends, despite the loss of that gold star!) I later lamented not having a bona fide naturalist or professional botanist in my childhood, to guide and inspire me.


After reading their biographies at the public library, Rachel Carson and Harriet Tubman became my role models. Carson confronted the chemical companies, having figured out that songbirds were dying due to pesticides. She quietly but forcefully told her story so the public could understand the science. Tubman led slaves north along the Underground Railroad at night using moss on tree trunks as her navigational guide—truly a pioneering naturalist. I used to close my eyes in the woods, feel for the moss, and try to find my way—it was never easy, so I admired Tubman even more. My only two role models were deceased—in hindsight, I guess that trees substituted as exemplary living entities and offered many life lessons. They stand tall, benevolently providing shelter, stabilizing both soil and water, and always giving back to their community.


My three best (and only) kindergarten friends lived nearby and played outdoors in the woods with me, although sometimes reluctantly. Looking back, I owe my scientific career not just to a passion for collections, but also to a few loyal compatriots who were willing to explore the backyard. Mimi was one of ten children in her family and my alter ego, because she was brave and outspoken. Betsy came from a family of nine children, where she had access to her older sisters’ clothing; she was our fashion guru and much admired by all the boys. She was also my only friend who enjoyed birdwatching, which counted for a lot. Maxine was bold and funny, oftentimes blurting out crazy ideas. Once, she convinced us to smoke hollow sticks and we all thought our death from lung cancer was imminent. We were a devoted team, creating our little adventures before the town ever had cable television to watch National Geographic specials. A hundred feet behind my parents’ house, we imagined it was halfway to Siberia on our “hullaballoo expeditions,” a term we invented to secretly allude to our missions. Sometimes we took bologna sandwiches, a thermos of strawberry milk (my favorite), and a blanket to sit on. We always had some jars to collect critters, a plastic bag for plants, and a few empty shoeboxes for rescuing small creatures. Boys were not allowed. In those days, climate change was not part of the environmental vocabulary of youth, citizens, or even scientists, so the biggest threat to the local flora was gangs of teenagers running through the swamp and crushing the very blossoms I was so eager to collect. To avoid encounters with those boisterous boys, I learned to sit quietly and remain invisible in the woods, a good skill for a future field biologist.


The girls and I wanted a secret place where we could escape adults, boys, and all other distractions. We constructed a rough-hewn fort in the lower branches of a few birches and maples. Logs from my dad’s woodpile and a nearby thicket of young saplings provided our initial building materials. It was by no means an architectural wonder, just a few footholds nailed into place, plus some branches and blankets hauled into a wonderful sugar maple crotch about four feet off the ground (although it seemed more like a great expanse when we were six years old). We ate lunch up there, drew pictures, and told stories in our special hideout. Despite its rickety design, we wiled away many hours caring for baby birds that had fallen from their nests, trying to repair butterflies with broken wings, or simply amassing the flowers I later pressed and stashed under my bed. One afternoon, we rescued earthworms cut in half by our dads’ lawnmowers, trying to Band-Aid them back together, but the poor creatures did not survive our simplistic surgery. We role-played as explorers, nurses, heroines, scientists, and castaways. The birches, with their peeling white bark, inspired our imaginations to transform us into members of the local Cayuga tribe, who had used birchbark for canoes and other practical purposes. From that fort I learned the rudiments of forest succession, becoming aware of the tallest trees, strongest branches, shadiest canopies, and propensity of each species to house wildlife. Along with sumac and cottonwoods, birches were a relatively short-lived species in upstate New York, called early successional because they were the first to grow in a forest clearing, but their weak wood ultimately caused them to topple during high winds or snowstorms. Birches were then replaced by later successional (or climax) trees such as maple, beech, or hemlock. My parents had built our house on a cleared lot, so the backyard grew anew into forest; over the course of my childhood, several birches and cottonwoods that formed our playground later became overshadowed by maples in true forest succession. I watched cottonwood and birch transition into maple and beech, whose dense canopies in turn shaded out many of the wildflowers on the forest floor.


Throughout childhood, learning about the natural world—and especially all things floral—was my obsession. I became a local expert on phenology, the seasonality of nature’s events, before anyone in Elmira, New York, had even heard the word. I knew exactly when and where in the forest to find jack-in-the-pulpits, followed weeks later by yellow trout lilies and amazing varieties of violets ranging in color from pink to purple to blue to white. Spring ephemerals are those early seasonal wildflowers that bloom before the trees leaf out, while sunlight still reaches the forest floor. This clever strategy allows them to grow and reproduce before the shady conditions from the canopy above prevent adequate light for flowering. Late spring and summer flora abound in sunny fields and open meadows, but not under heavily shaded maple or beech canopy. By the age of ten, I knew the calendar of phenological events for many wildflowers in upstate New York. I kept careful diaries to track all kinds of seasonality, from plants blooming to canopies greening to birds migrating to mosquitos biting to fireflies twinkling.


My wildflower collections grew enormous. I hoarded old telephone books under my bed, deploying them as plant presses, and checked out stacks of field guides from the public library to serve as identification aids. I am not even sure what inspired me to press my collections of flowers, having never seen an herbarium until college, nor did I ever meet a real botanist who would have taught me the technical nuances of how to collect plants. Somehow, I determined that a pressed wildflower looked slightly better than a withered, dried-up carcass of stems after seeing many of my handfuls of wildflowers wilt pathetically on the kitchen table. Despite her patience toward my nature pursuits, Mom was unhappy about the mice attracted to all the pressed bits of roadside residue under the bed. She put out mousetraps with cheese, but thankfully those furry critters were well fed from the dried collections, so the traps never snapped in the middle of the night. I spent hours of most days squatting on the bedroom floor, which became my laboratory, poring over some crummy Golden Guides from the library, trying to identify specimens. When I opened the telephone-book pages after a month or so of pressing, there laid dozens of brown flat corpses. After all the effort of pressing and then waiting for the specimens to dry, it was disheartening to discover that most plants lose their color when dead. The challenges of coloration, plus a lack of any technical botany books, created extreme hurdles to identify many of the specimens.


My best reference for learning botanical jargon was a set of nature encyclopedias purchased at the grocery checkout display, which Mom kindly let me buy—one volume at a time, each for one dollar—when I helped her with shopping. I cherished all sixteen volumes, and they provided rudimentary definitions, including diagrams of pistils, stamens, and plant sex in a slightly more sophisticated fashion than the simple Golden Guides. I found it unsettling that the word “pistil,” referring to a plant’s male parts, sounded so like a deadly weapon, “pistol,” but they were so radically different. There was so much to learn! I was just a small-town nature girl who loved the outdoors yet was not savvy about most technicalities of scientific vocabulary.


When our fifth-grade teacher casually announced the next New York State Science Fair would be held in the nearby town of Cortland, I was hesitant but also determined to enter my collection. Maybe the science fair would introduce me to other kids studying nature? I drew a poster illustrating the general parts of a wildflower: petals, sepals, pistils, and the rest. It was simplistic, but I felt as close to my hero Rachel Carson as ever, having cataloged several hundred types of local botany over the past five years as a “scientific collection,” all carefully pressed and labeled in ridiculously small five-by-seven-inch photo albums. I selected four books of pressed specimens, which was about half of my homemade herbarium. Not really knowing that plants in a professional herbarium were glued on large eleven-by-seventeen-inch sheets of paper, I had purchased from the local drugstore commercial photo albums intended for baby pictures; instead they became laden with dried (and mostly brown) wildflowers and small index cards listing the name, date of collection, location, and habitat. I tried to pick the best ones, either those with a few vestiges of color or ones with really cool names (such as snakeroot, live-forever, or Indian pipe), and avoided showing the less attractive ones, such as a cattail that had virtually exploded with white seeds all over the page.


Dad, despite knowing absolutely nothing about botany beyond mowing a lawn and raking leaves, offered fatherly enthusiasm and awoke at 5:00 a.m. on the day of the science fair to drive me two hours to Cortland. I did not sleep a wink the night before, shivering in fear that someone might ask me questions about the project. Not only was my shyness magnified at the notion of such a public event, but I had never met a professional scientist. Carefully loading the albums of pressed plants plus the crayon posters into our secondhand 1953 Ford Crestline Sunliner, Dad and I set out on what felt like a great expedition. It was 1964, and he always bought gas when it was on sale, so it must have been a week of higher prices at the pump because he had neglected to fill the tank. Dad obviously did not want to worry me, so as we came over the crest of the hill into town, he said, “Hang on.” The car glided downhill on empty, careening through red lights and quiet streets in those wee hours of the morning. We were first in line when the gas station opened.


The science fair was held in a huge gymnasium at the state college, and I was assigned a small table for display. Wedged in among what seemed like 499 unruly boys, I did not see any girls but hoped a few were scattered in the crowd. I yearned to find a kindred spirit. I was astonished at the multitude of tables demonstrating a chemistry activity to replicate a volcano: pour vinegar on baking soda in the middle of a papier-mâché pyramid and, voilà, an eruption! There may have been only fifty volcanoes in the auditorium of five hundred students, but they attracted raucous cheering and bawdy attention that only emboldened their creators and was simply not part of my DNA. Had I not felt so self-conscious, it might have struck me as funny—a wildflower collection displayed by a consummate wallflower amid the chaos of vinegar volcanoes. But I was overly nervous as the only botanist (and one of few females) in the auditorium, as the judges later informed me. Nor did I see any other natural history projects throughout the entire science fair. The judges passed by in a herd, without commentary except to glance through a few pages of dried flowers and offer polite comments about the challenges of pressing plants without harming them. (I wanted to blurt out, “Of course, you dummy, if you pick a plant, it most definitely damages and ultimately kills the flower.”) Unlike most students, who came with classmates from their schools, I was the only kid from my elementary district, so not part of a gang roaming the aisles to gaze at other projects. I spent the entire day standing beside my wildflowers; even my otherwise loyal dad ran a few errands to while away the hours. After such a long day, I was anxious to pack up the display and head home to the sanctuary of my bedroom laboratory. Then, to my amazement, I was called onstage for second prize. Speechless, but feeling an unexpected sense of accomplishment, I received a small plastic trophy, and could only hope that Harriet Tubman and Rachel Carson were looking down from heaven in approval. In the eyes of my family, this award was akin to a Nobel Prize and resided on our kitchen table for months. Although it did not increase my popularity on the elementary school playground as would a sports award, it gave my parents a glimmer of hope that their daughter’s unusual love of nature might yet reap rewards.


After conquering roadside botany at the fifth-grade science fair, I stumbled by accident into an ornithology project a few years later. While cleaning our grandparents’ attic, I found two dusty old wooden cases of birds’ eggs collected by a nineteenth-century ancestor. (Maybe a family nature lover whom no one had ever talked about?) These exquisite ovals were swirled with blue, gray, white, and cinnamon by Mother Nature’s paintbrush. But the labels had disintegrated, victims of book lice. My grandmother was a formidable English professor and impeccable housekeeper, and doubtless considered these eggs a disgusting mess. So she allowed me to haul the treasures home to my bedroom-floor laboratory to attempt to identify them. Taking another big trip to the library, I exchanged botany field guides for bird books. It was relatively easy to find volumes that illustrated the birds themselves, but much tougher to sleuth out egg descriptions. I soon learned coloration was a critical part of classification, along with shape and exact size. No ordinary ruler would suffice; bird eggs needed more sophisticated instrumentation. A few of the library books mentioned specialized calipers to measure eggshell thickness and dimensions. I courageously wrote a biological supply company whose ad I saw in an Audubon magazine and requested a catalog. I had a small allowance from my household chores and persuaded my mom to write a check for this mail order if I repaid her from my piggy bank. For only $13.95, I soon owned a set of calipers, and spent hundreds of hours measuring the egg dimensions of the wood thrush, Baltimore oriole, robin, goldfinch, killdeer, and more.


Bird egg identification was trickier than botany, almost impossible with rudimentary field guides. The descriptions in generic bird books were usually limited to “medium-sized, blue” or “solitary white egg.” I dug deeper into the ornithological literature and pulled out dusty volumes at the public library by John Burroughs, John James Audubon, and other nineteenth-century naturalists. Eventually, I taught myself a new vocabulary: metric (not inches); patterns such as streaked, spotted, splotched, or speckled; and how to differentiate between cinnamon, hazel, chestnut, and brown. I didn’t have an approachable science teacher, or even one friend at school who shared a similar passion for birds, so this was a lonely pursuit. At the time, out of about one hundred members of our local Audubon Society, I was almost the only one under the age of seventy and could not envision any of them squatting on the floor to gaze at bird eggs. My parents had given me an Audubon membership as a birthday gift, and I eagerly attended all their nature films shown in a local auditorium. The senior birders sometimes kindly invited me on a Saturday outing. They more or less adopted me, explaining how to estimate bird counts of a migratory flock and identify confusing fall warblers, one of the biggest challenges for any amateur bird lover. Although a neophyte, I was truly captivated by birdwatching, but too tongue-tied to tell them about my egg collection.


Occasionally, Mom would drive me to the Cornell Laboratory of Ornithology to walk the trails and watch birds. Just an hour away from home, the lab included a public display with bird sounds piped from a pond into a room with a big window. It was a thrilling sensation to hear the Canada geese’s honks or the mallard ducks’ squawks or the spring songs of returning migrants. On two occasions, I also stood shyly for at least an hour in the hallway outside the scientists’ offices, hoping someone might talk to a small girl holding a Tupperware container of bird eggs. No one ever did, despite those hopeful attempts. Both times, I brought a few problem eggs, hoping to meet an expert who would quickly resolve their correct identification. It would have been beyond wonderful to talk to a bird scientist. Recalling that enormous disappointment when no one took notice, I now respond to every kid who contacts me, without exception.


At some point, I became stumped by a large white egg. Almost a year later, I returned to the mystery of that plain white egg once again. I compared it against all the photo guides, measured and remeasured its length and width, and puzzled for weeks. It was larger than warbler or thrush eggs, and it also lacked any unique coloration. Then one Saturday, while scrambling eggs for breakfast, I had a eureka moment and realized the answer had been in front of me all along! I grabbed an eggshell from our kitchen and ran upstairs. Wow! It was almost identical to the mystery egg. I had spent a year imagining this was the egg of a great auk or a whooping crane, yet it turned out to be an ordinary chicken’s. Having just reread Silent Spring by my hero Rachel Carson, who explained pesticides were killing songbirds, I was inspired to design a remarkably simple science project. During the twentieth century, Carson discovered that birds (even chickens) ingested pesticides, and the toxicity resulted in eggs with thinner shells that never hatched. My dusty old eggs had been collected in the mid-1800s, making them approximately one hundred years old. I took several eggs from Mom’s refrigerator, dated 1970, and measured their thickness with the calipers. Then I delicately cracked the ancestral egg in half, calculated the shell thickness, and compared it to the modern eggs. The hundred-year-old eggshell was 0.019 inches thick, while a recent eggshell averaged 0.011 inches thick. (My calipers used good old-fashioned inches, not centimeters.) I later learned about statistics, and how scientific research with only one replicate is not very robust, but at the time it seemed like a breakthrough. I housed this mini research project comparing eggshells one hundred years apart in a modest cigar box with handwritten labels summarizing its findings, and it continues to merit a place of pride on my library shelf, reminding me about the thrill of scientific discovery.


By junior high school, my three-musketeer girlfriends had substituted boys for tree forts. But my passion for nature grew, and I eagerly spent weekends birdwatching in the local parks on Saturday. As an obsessive list-maker, I recorded all sightings: evening grosbeaks were a highlight, as were woodpeckers with their incessant drumming on all the different dead trees. Growing up in small-town America was a mixed blessing. We knew the soda jerk. We walked to school, played outside, shoveled snow, picked blackberries in fields, and caught fireflies. But the public school had its share of bullies and substance abuse, so finding friends with nerdy interests like birdwatching was difficult. I was so determined to find a friend who liked nature that I wrote to Duryea Morton, a prominent leader of the National Audubon Society whose name I found in the magazine. I explained to him I was a birdwatcher, and did he have any advice to find kids who shared my passion? Miraculously, Morton wrote back from his lofty office in New York City and offered a solution. He suggested attending a summer camp in West Virginia run by an ornithologist friend of his named John Trott. It was the only nature camp for youth in all of America at the time, and he thought I just might find some fellow bird lovers among the campers. Although my parents were not keen on driving me as far away as West Virginia, and camp tuition was quite a financial stretch, they reluctantly signed me up the following summer for Burgundy Wildlife Camp, fervently hoping I would no longer be relegated to Elmira’s seventy-plus-aged birders for social activity. After an all-day drive from Elmira, New York, to Capon Bridge, West Virginia, the final dirt road into camp curved around a still, with a colorful crowd of locals enjoying the moonshine of their labor! We forded a stream to cross into camp property, and it was a miracle Dad didn’t turn around. The camp was rustic and gloriously situated in the middle of the woods—a creek for catching aquatic critters, canopies bursting with songbirds, miles of hiking trails, nets set up for bird banding, a fireplace surrounded by screened porches with all sorts of wildlife-collecting gadgetry, and, best of all, nineteen other kids who loved nature.


During two life-changing weeks of camp, I found friends who paid attention to ants, rocks, wildflowers, salamanders, mosses, and, yes, birds! It was truly heaven on earth, and the directors, John and Lee Trott, became lifelong mentors for me and many other campers. I was assigned a top bunk in the girls’ dormitory, a simple open-air construction composed of screens and rough-hewn logs that accommodated a dozen girls. The first night, I felt a whooshing just inches above my face and huddled under the blankets in fear, wondering what was attacking me. The next day, when I mentioned this assailant, the camp counselor explained that a bat lived in the rafters just over my bunk, and how fortunate for me because it would eat all the mosquitos. Her explanation alleviated my panic, but just a little. All day long, I quietly digested her statement and ultimately became convinced a resident bat was indeed an exceptional roommate.


Wildlife camp changed my views of the natural world in many ways, not just about bats. I held a live goldfinch in the bird-banding tent, an extraordinary spiritual experience for a bird lover like me. I learned the constellations under a night sky in the wilds of West Virginia with total absence of artificial lights. We swam in a muddy pond as our only sporting activity, and when I found a pollywog flattened under my bathing suit, the camp director congratulated me for attracting one of the water’s precious bits of biodiversity. I was still shy and worked extra hard to pull the bedsheets perfectly smooth so as not to be called upon during daily inspection, when the dormitories were checked for neatness. I desperately wanted acceptance into this nature gang. At camp, all kids were considered naturalists regardless of background or gender, so I developed close ties with boys (as well as girls) for the first time in my life. Most became lifelong friends, many became natural science professionals, and we continue to go birding or botanizing in our adulthood.


Every camper undertook a research project, so I decided to identify the mosses of a West Virginia forest. Having tackled wildflowers and trees in upstate New York, I was ready for the challenges of nonflowering plants. And I also wanted an excuse to use the amazing camp microscope that was required to identify mosses. Harriet Tubman had mastered the mosses of the forest to navigate the Underground Railroad, and I was determined to walk in her footsteps as the camp bryologist, aka moss expert. My enthusiasm was so great for these smaller bits of fuzzy green stuff that after I’d created a detailed moss collection, the Trotts asked me to return the following summer as a staff member. A thirteen-year-old joining the staff? I was humbled. The directors fervently believed “children educating children” was the most effective model for learning, and they hired teenagers to teach the campers. The paycheck for that first summer job was a whopping $25, but I felt very wealthy. I could earn the same amount after one long night of babysitting back in Elmira, but camp paid me in other indirect ways. Thanks to one bold letter sent to the National Audubon Society, I now had a cadre of friends who loved to talk about bird migration and tree identification, plus I learned some skills for teaching younger students about the natural world.


My first teaching assignment as a teenage camp counselor was trees (dendrology). Not surprisingly, I was tongue-tied and inexperienced, but the camp director assuaged any anxieties by reminding me that learning with your students is a more effective teaching mechanism than preaching facts to any classroom. Nonetheless, I was extremely nervous. During the preceding winter, I’d signed out a big pile of tree books from the public library and eagerly read and reread every page. With index cards in my pocket, I returned to camp the following summer as the official dendrology teacher. I gave lectures outdoors under a glorious red oak, engaging campers to become tree detectives by collecting acorns, measuring trunk girth, and examining leaves for signs of insect attack. Both a love for trees and encouragement from the camp directors transformed me into an enthusiastic educator. I worked at Burgundy Wildlife Camp for six summers, teaching about spiders (arachnology), insects (entomology), and geology. Thirty years later, I returned to the camp and built a canopy walkway in that same magnificent oak, so campers have the privilege of exploring its aerial secrets. Now the next generation of campers at my childhood summer camp are arbornauts!


Back home during high school, I had plenty of fields and woods to explore, but no Smithsonian Institution to visit on the weekends (as did most camp friends who lived near Washington, DC) and no student internships in nearby technology headquarters or environmental organizations. In Elmira, students frequently hosted beer kegs on the hill behind our school, smoked in the parking lot, bragged about bad grades, or hung out in the basement of a rundown store called the People’s Place, which sold bell-bottom jeans and was run by a wonderfully rebellious classmate by the name of Tommy Hilfiger.


A gawky seedling struggling in poor soil, I realized that plants were a lot like me because they didn’t talk. A gregarious toddler is probably attracted to playful puppies, and maybe creates volcanoes for a science experiment, but I was smitten with wildflowers and studied all their botanical parts including the pistils. Not the kind that shoot bullets, spelled “pistols,” but the innards of flowers where all the sex occurs. Instead of collecting Beatles records, I collected beetles with six legs. Instead of doing my nails with pink polish or discussing new hairstyles at sleepovers, I asked if anyone wanted to wake up early for birdwatching. It was considered “cool” to skip school and not to make the honor roll. Those were the dilemmas confronting public school students in a community that lacked a strong economic base during the 1960s. Upstate New York was part of a growing American malaise of unemployment and food stamps, unlike cities where innovation and technology led to vibrant economies. Growing up in America is a lottery, where your zip code can often foretell your future.


When I decided to apply to Williams College, the high school guidance counselor told me there was no such place—surely, I meant the College of William and Mary. I knew better because I had bought some college catalogs and read that Williams College in Massachusetts was one of a handful of small schools with its own forest. At the college interview, I was a nervous wreck, shaking like an aspen leaf. The admissions officer noted from my application that I had taught spiders at summer nature camp. He looked up at me very seriously and asked, “Margaret, exactly what did you teach the spiders?” It seemed obvious he was not making a joke. Horrified I had not made the college essay completely clear, I quickly explained I taught the subject of spiders to kids, not the spiders themselves. This miscommunication convinced me that admittance to Williams College was squashed. Several months later, to my total amazement, I received an acceptance letter.


When the high school principal announced I was not the class valedictorian, but came in second as salutatorian, my fellow classmates were upset—the valedictorian had not taken an honors courseload, which made her less deserving in their eyes. Much to my surprise, the class voted for me to give our graduation speech. Suddenly those years of academic dedication bore fruit. Graduation was a big deal in a small town, and everyone was counting the days; in contrast, the prospect of giving a speech to an entire auditorium of people made me lose weeks of sleep. I rehearsed in the shower, woke up in cold sweats while reciting in my dreams, and all but had a nervous breakdown in anticipation of graduation night. But then it rained . . . and rained and rained. The big flood of 1972 is etched in the history of the Susquehanna River Valley; Elmira’s local Chemung River was a tributary. The river broke its banks around 2:00 a.m. on June 23, and many high school seniors awoke during the last week of school to find several feet of water in their kitchens and living rooms. Families evacuated. Schools closed. Roads flooded. The high school became a Red Cross emergency center. Dead bodies were fished out of surging river waters. The smell of mud oozing in homes and mold in walls was a stench I will never forget. A town with a bleak economic outlook became even bleaker. Suddenly my classmates and I were volunteering to give tetanus injections instead of dressing for a prom. What a bittersweet ending to our high school years! We never officially graduated but received our diplomas in the mail a few months later. Elmira and her surrounds never really recovered from those floods. The real-estate values plummeted, especially homes close to the Chemung River. As families moved away, school enrollment shrank; our former high school no longer exists. Dad’s bank downsized and he lost his job. The flood was a nail in the coffin of an already fragile economy. Mother Nature rules without exceptions. At that time, extreme weather was considered a hundred-year event, so we considered the flood of 1972 an anomaly. A mere twenty years later, the rapid onset of climate change would make flood frequency—as well as droughts, fires, and heat waves—a commonplace occurrence in many regions. Our Elmira flood was a harbinger of things to come.


Much has changed over the past fifty years, not just climate change and the frequency of floods and fires, but also the science of plants. There have been many advances in the ways we collect and preserve plants, the ways we identify them, and the manipulations agricultural scientists execute to create hardier crops or disease-resistant elms. But two of my biggest life lessons as a scientist started with those childhood plant collections in rural upstate New York: (1) “the power of one”—by making observations, usually solo, I not only mastered local wildflowers but also become an amateur expert on birds eggs, all baby steps toward becoming a professional field biologist—and (2) “start local, but go global”—a personal reflection looking back because by learning the landscape of my backyard and then later ramping up to global ecosystems, I became a more effective field biologist. Thirty years later, my childhood tree fort transitioned into tropical canopy walkways on several continents. A love of one tall elm in our lake cabin expanded to an international forest conservation profession. The joy of playing outdoors throughout childhood—cultivating my five senses to find, touch, smell, and identify plants—inspired many subsequent years of undergraduate and graduate student training, not only my own, but also mentoring women like myself and minorities. All of these childhood passions, patched together like a quilt, led me to ultimately become one of the world’s first arbornauts. I probably would not have pursued field biology as a career without a halcyon childhood of outdoor exploration. Mostly trees. Mostly solitude. Mostly wildflowers, leaves, and a curiosity about how nature operates.
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(Ulmus americana)


AMERICAN ELM (Ulmus americana) was first classified by Carl Linnaeus in 1753, when he wrote the famous Species Plantarum, which paved the way for all future classification of organisms. This tree is a member of the family Ulmaceae with six genera and forty species. It is native to North America, and has a distribution along the east coast from Maine to Florida, west to North Dakota, and down to Texas. Its British cousin, English elm (Ulmus procera), was so common it had a nickname, “Wiltshire weed,” because its silhouette dominated the landscape. American elm was similarly widespread, and grew along floodplains, stream banks, swampy terrain, hillsides, and well-drained soils. In short, it grew almost anywhere! Because the seeds are wind-dispersed, elms spread rapidly and germinated almost immediately. Elm bark was used by Native Americans for various medicinal applications, and the wood was coveted for furniture, flooring, caskets, and crates. The elm canopy used to represent a lively epicenter for birds and butterflies, as well as a host of herbivores including leaf miners, borers, mealybugs, and scales. Also called white elm, American elm is the state tree of Massachusetts and North Dakota. Historically, it was fast-growing, hardy, and successful in urban settings, making it an important street tree throughout its range. A relative of the American elm, the slippery elm (Ulmus rubra), was commonly sought to soothe the digestive tract, and its rough leaf surfaces were used as a natural rouge for women in colonial times: a brisk rub with slippery elm foliage left the cheeks irritated, red, and allegedly more beautiful. As kids, my girlfriends and I loved to scrub our cheeks with slippery elm and pretend we had applied makeup.


Elms were the most common species growing in New England villages and towns at the turn of the twentieth century, although no satellite imagery existed in those days to provide exact counts. During the mid-twentieth century, over 99 percent of American elms were killed by Dutch elm disease, a fungal infection introduced from Europe that created die-offs in the Northeast and throughout the species’ entire range. The only survivors were isolated individuals, notably in Florida and British Columbia where the disease had not spread outside of elms’ normal distribution. Dutch elm disease not only affected American elm but also killed off English elm in Europe during the 1970s. The fungus Ophiostoma novo-ulmi (also known as Ceratocystis ulmi) was spread by bark beetles of the genus Scolytus (and later another bark beetle genus called Hylurgopinus). Female beetles sought weakened elm trunks to excavate their egg-laying galleries between the bark and the wood. If the fungus was present on the female, numerous fungal spores were deposited inside the egg chambers. When young adult beetles emerged, they then carried and distributed the spores to healthy elms as they flew off and fed on their foliage. Spores infected the xylem and reproduced inside these water-conducting vessels almost like a fermenting yeast. As a newly infected elm weakened, it also became susceptible to beetles seeking out dying trunks to lay eggs. The elimination of Dutch elm disease required complete extermination of beetles, which was expensive and almost impossible under natural conditions.


Throughout the twentieth century, American elm was characterized by geneticists as tetraploid, meaning it had double the number of chromosomes of its counterparts classified as diploid. However, more recent genetic analyses now reveal some elms are diploid, and those individuals seem more resistant to Dutch elm disease. Having two subspecies of elms might lead to developing genetically resistant elms for future propagation. Hybrids of American and Asiatic elms are also showing increased resistance to the fungus, offering hope for future restoration of elm canopies.


Elms probably inspired my career in botany, thanks to my grandfather’s clever construction of our lake cabin. I went from a childhood tree-love to study the phenology of temperate forests as part of an undergraduate biology thesis. During those years, I also suffered emotional pangs when the elms on campus were cut. Dutch elm disease was an enormous setback not just for forests but also for urban regions, where canopy shade enhances real estate values and provides enormous ecological services, otherwise known as “natural capital.” In addition to shade, urban trees provide water filtration, soil conservation, and carbon storage; cleanse air pollution; and offer a home for many birds and animals. Trees supply ecological services worth billions of dollars if we only allow them to grow. In my hometown of Elmira, New York, enormous elms lined the city streets until they were ravaged by Dutch elm disease. I really miss them.
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BECOMING A FOREST DETECTIVE
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First Encounters with Temperate Trees from New England to Scotland


WITHIN THE FIRST THREE WEEKS of college, I found out that 95 percent of biology majors at my school were premedical and most of the coursework focused on blood cells, not bird songs. Medicine was not my intended career track so I searched the catalog for an alternate major that might offer more outdoor focus. I turned to geology, thinking, Why not study the landscape where my beloved forests grow? This seemed like a good plan B to achieve my career goal of working in nature. I spent most of those first-year geology field trips photographing wildflowers and birds while everyone else focused on bedrock, but I was thrilled to be accepted into a joint summer field course with the University of Idaho and Williams College geology departments. My enthusiasm waned to discover the ratio of one female: nineteen males. But I wasn’t going to miss this opportunity, so I packed hiking boots, blue jeans, sweatshirts, and binoculars, eager to spend a summer learning about the magnificent Rocky Mountains. I’d never traveled west of the Mississippi River, and I immediately fell in love with the landscape, happily drawing rock formations and imagining dinosaurs standing amid these giant geologic outcrops. During our very first week clambering over metamorphic ridges, however, I watched helplessly as most of my classmates spent their lunch break throwing their rock hammers at ptarmigans. These geology hammers had a very sharp claw, intended to split open extremely hard basalt; the boys thought it was fun to heave them at these gorgeous ground birds. Fortunately, their aim was not great, probably because the hammer was not weighted to act like a javelin. Yet the meanness of their behavior and the fact that, despite my passion for birds, I didn’t dare speak up to these hulking “jocks for rocks” left me feeling disgusted with them and disappointed in myself.


I spent my free time jogging, partially to escape the social interactions at base camp but also because the grandeur of the surrounding tall peaks was breathtaking. The extra exercise on top of an arduous day of outcrop mapping really tired me out, so I crawled into bed early while the rest enjoyed beer and poker into the wee hours of the morning. One day, while running on a lonely highway, a pickup truck drove so close that the cowboy in the passenger seat smacked me on the butt and made some lewd comments. After that, I stopped running on roads and instead sprinted up mountain trails, risky due to the uneven rocky terrain, but it felt safer than confronting highway miscreants.


That summer experience in Idaho really tested me, because it became obvious that geology was a white-male bastion, at least back then. I did not feel welcome, nor did I seem to belong in a community where excessive beer drinking, attempts to assassinate ptarmigans, and rough language ruled. When I returned to classes the next fall, the head of the geology department seemed surprised I had finished the course, much less earned a good grade. He made it clear a female student had never enrolled in his senior capstone class, which was required to complete the major. It was not an outright rejection, but his negative, guarded warning made clear I would not be welcome. As the only aspiring female geology major at that time, I did not have any peers with whom to join forces or commiserate, nor did it dawn on me to report this experience to the administration. Those were the early days of coeducation for many colleges; I was part of only the second class to include women at Williams. So I simply internalized the disappointment and sought an alternate path. With almost a sense of relief, I changed my major back to biology. After all, I had originally applied to Williams because of its forest.


In addition to the challenges of the gender ratio in geology, I almost flunked mineralogy—somehow, public high school had not prepared me for the nuances of college study habits and essay exams. I buckled down and practically memorized the textbook. With only a C in that class, I increasingly had doubts about a science career. I thought about those days of standing outside the office doors of ornithology professors at Cornell University and realized I had never met a living female scientist (even at Williams, the science faculty was all male). The biology textbooks, as well as the geology books, consistently featured male role models. It gave me a sinking feeling . . . was there truly any place for women in field biology?


Starting up my biology major as a rising junior, I needed to design a thesis in a hurry if I intended to pursue field research, which, by definition, requires repeated years of seasonal data collection to average out anomalies like droughts or extreme winters. So I went back to my roots and expanded those childhood observations of wildflowers into a proposal to study the phenology of the biggest plants: trees. I spent the final two years of college camping out in the forest, immersed in the joys of nature, and surrounded by my old friends: maple, birch, oak, and beech! Only one professor taught any natural history courses, so it was a no-brainer to request him as an advisor. Given the predominance of the premedical students, he seemed enthusiastic to have a budding plant ecologist under his wing. I was eager to collect real data using a scientific protocol instead of just amateur journaling. I had some exposure to professional research from the readings in my ecology course, and quickly learned about the methodology for designing fieldwork: ask a question, locate a study site, collect data, research the existing literature to find similar work, analyze the results, and then write a paper. I had grown up watching leaves regularly emerge each spring and fall every autumn, like clockwork, and wondered if the wood growth of temperate trees was as seasonal as the leafing. At the outset, it seemed easy to design a field research project, almost like following a recipe in a kitchen. I selected sixteen tree species and formulated a hypothesis that their trunks expanded every spring and then shut down in the fall, just like their seasonal foliage. Unwittingly, I followed the conventional footsteps of two hundred years of foresters, limiting my view to a tree’s “big toe” at ground level instead of thinking about the whole forest. At that time, a ground-based perspective was also the easiest way for scientists to view a tree, focusing on its trunk. Those tall brown pillars that support the foliage high above are composed of 99 percent wood (dead cells providing mechanical support) and approximately 1 percent living cells in a narrow band called vascular tissue that grows just under the bark. The vascular tissue consists of two skinny, one-cell-thick highways: xylem, which carries water up from roots to leaves, and phloem, which brings sugars down from the chloroplasts in leaves to the root hairs below. The only living section of a trunk, vascular tissue grows and dies back every year, a seasonal process resulting in annual rings, which scientists now consider the bar code of climate history. Over the long haul, tree rings tell stories not just about a tree’s life, but about the environment around it. Tree ring experts, called dendrochronologists, can track Earth’s environmental history, including episodes of drought, fire, and good growing seasons. As a budding field ecologist, I wanted to answer questions about the short-term dynamics of trunk growth over months and seasons, not the entire lifetime of a tree. Eager to embark on my first official botanical field research, I felt like a racehorse ready to break out of its stall.


I enthusiastically read existing forestry publications about temperate tree trunk growth. There was not too much ecological literature, but plenty about maximizing tree growth in pine plantations, since timber production was the most heavily funded aspect of tree science at the time. It was no surprise that most research on trees focused on timber and the economy of board feet, which is a standard unit of measure for lumber. The college biology library had extensive shelves of scientific journals, a year’s worth of each publication bound in colorful leather ranging from red to bright orange to fuchsia. I combed the dusty shelves over many nocturnal visits since the stacks were open twenty-four hours a day. I became a regular along with all the premedical students, who seemed to live full-time in the science library. My field biology journals, including titles such as Botanical Gazette, Plant Physiology, and Botanical Review, were extremely underused compared to titles like Cell Physiology or Blood and Cells. I probably broke the stiff bindings of every single issue of tree-related journals from about 1950 to 1974. For pre-1950 publications, students submitted a written request for archived journals, which were then brought out of storage off campus. This loan process usually took a week or two. No digital copies of scientific journals existed, just enormous bound volumes.


For the first time in my life, I would be collecting real data. This required some specialized equipment. Studying the methods used by foresters, I came across a very cool gadget called a dial-gauge dendrometer, which measures trunk growth, also known as girth expansion. It was not too expensive, so I ordered two (best to have a backup in case one breaks) and then set about gently affixing a template of screws at breast height into the trunks of sixteen species. “Breast height” is a rough forestry term, defined so different girths can be compared at a similar height above ground. (Of course, my breast height was undoubtedly lower than the average logger, ever envisioned by the public as someone resembling Paul Bunyan.) The four screws on each tree created a square array or template upon which to rest the measuring dial-gauge that estimated the distance from the screw heads down to the bark, so that I could record trunk expansion, i.e., how much the bark had lifted up around the screws. As with hanging a hammock, small screws inserted into living trunks are not harmful, because 99 percent of all wood underneath the bark is dead woody cells, also called heartwood. (Besides cutting the entire tree down, the only way to damage a trunk is to girdle it, strangling its thin layer of vascular tissue located just under the outer bark, which would prevent water from moving upward from the roots and sugars downward from the leaves.) The dendrometer measures to a 0.001 inch, a very tiny increment of expansion, sensitive enough for a tree’s extremely slow growth. I already knew from my childhood observations that oak leaves emerged earlier than beech and maple, but would their woody trunks be equally responsive to the earliest signs of spring? I also learned from reading all those technical forestry journals that trunks expand and contract with environmental conditions in both the short term (months) as well as the long term (years), so I would need to measure for more than one year to even come close to determining any patterns of trunk expansion. My awesome dendrometer was so sensitive it not only measured expansion but also contraction. In the case of drought or aging, a tree’s girth reduces, like humans who lose weight when starving or height when they grow older.

OEBPS/images/commonr.png





OEBPS/images/f0027-01.png





OEBPS/images/commonl.png





OEBPS/images/common.png





OEBPS/xhtml/nav.xhtml




Contents





		Cover



		Title



		Copyright



		Contents



		Foreword by Sylvia A. Earle



		Ten Tips of Field Biology for Every Aspiring Arbornaut



		Prologue: How to See the Whole Tree (And What that Means for the Forest)



		1. From Wildflower to Wallflower: A Girl Naturalist in Rural America



		American Elm (Ulmus americana)









		2. Becoming a Forest Detective: First Encounters with Temperate Trees from New England to Scotland



		My Favorite Birches (Betula papyrifera, B. pendula, and B. pubescens)









		3. One Hundred Feet in the Air: Finding a Way to Study Leaves in the Australian Rain Forests



		Coachwood (Ceratopetalum apetalum)









		4. Who Ate my Leaves?: Tracking—And Discovering!—Australian Insects



		Giant Stinging Tree (Dendrocnide excelsa)









		5. Dieback in the Outback: Juggling Marriage and Investigations of Gum Tree Death in Australia’s Sheep Country



		New England Peppermint (Eucalyptus nova-anglica)









		6. Hitting the Glass Canopy: How Strangler Figs and Tall Poppies Taught me to Survive as a Woman in Science



		Figs (Ficus spp.)









		7. Arbornauts for a Week: Citizen Scientists Explore the Amazon Jungles



		The Great Kapok Tree (Ceiba pentandra)









		8. Tiger Tracks, Tree Leopards, and Vedippala Fruits: Exporting my Toolkit to Train Arbornauts in India



		Vedippala (Cullenia exarillata)









		9. A Treetop Bioblitz: Counting 1,659 Species in Malaysia’s Tropical Forests in Ten Days



		Dark Red Meranti (Shorea curtisii)









		10. Building Trust Between Priests and Arbornauts: Saving the Forests of Ethiopia, One Church at a Time



		Red Stinkwood or African Cherry (Prunus africana)









		11. Classrooms in the Sky—For Everyone!: Wheelchairs and Water Bears in the Treetops



		Coastal Redwood (Sequoia sempervirens)









		12. Can we Save our Last, Best Forests?: Promoting Conservation Through Mission Green



		Glossary



		Acknowledgments



		Index



		Picture Sections











Guide





		Cover



		Title



		Start











OEBPS/images/title.png
The
Arbornaut

A Life Discovering the Eighth
Continent in the Trees Above Us

Meg Lowman

/

ALLENCONWIN





OEBPS/images/f00ii-01.png





OEBPS/images/cover.jpg
Arbo rn a»u,t,.

A Life D|scover|ng.the Elgh B
Conhnent in the Trees Abd\ié Jsr N

2 -
> 4R 4+,
S l i ~

. 'Readers everywhere will be
- fascinated and inspired’ o= N \
JANE GOODALL ) \

Meg Lfowman,.






OEBPS/images/half.png
The
Arbornaut





