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A fool sees not the same tree that a wise man sees.

WILLIAM BLAKE




Trees are the earth’s endless effort to speak to the listening heaven.

RABINDRANATH TAGORE, FIREFLIES, 1928






Preface

In 1993 my wife, Chere, and I bought fifteen acres of land on the outskirts of Helena, Montana. The property was tangled with a dense ponderosa pine forest so thick it’s called dog hair, and some of the stubborn old trees had lived well there for centuries, in rocky terrain, marginal soil, and cold temperatures. We installed a Finnish woodstove called a tulikivi, a mammoth dark gray soapstone box about six feet tall, in the middle of the living room of our new house. Tulikivis are highly efficient because the soft, dense stone mass around the firebox soaks up heat from a roaring fire and holds the warmth for 24 hours. Heat from the stone is radiant, softer and more pleasant than the heat from a burning fire. It’s also clean—woodstove pollution comes from damping down a fire so that it burns slowly, which gives off a dense cloud of smoke. This stove burns hot.

Our forest and stove were the perfect marriage—we planned to thin the trees gradually and feed the fire with what we cut. We had more than enough wood, I figured, to last not only my lifetime, but my children’s and grandchildren’s. We were fireproofing our home as well, reducing the fuel in the woods around us in case a wildfire should blow up. Thinning would help open the dense forest for the wildlife that occasionally appeared. A moose ran through the yard one day, a black bear turned over the barbecue, a bobcat sauntered by. The eerie ululating howls of coyotes echoed at night and sent chills down my dog’s neck, and she wailed from her bed in the front hall.

One day in 2003, as I was hiking through the woods to town, I saw my first “fader.” A fader is a tree that has been attacked and killed by insects and is slowly fading from green to a reddish brown. In this case the perpetrator was the mountain pine beetle, a small dark insect that burrows beneath the bark and lays its eggs. Larvae hatch and eat the phloem, a thin, moist membrane under the bark that is a life support system for the tree. As the grubs gobble their way around the trunk, they cut the crown of the tree off from its source of water and from nutrients in the soil; the life in the tree ebbs, and it fades slowly from life to death. Alarmed at the outbreak, I quickly chainsawed down the red tree and stripped off the bark to expose the insects to the cold. But I noticed several other large trees that, while still green, had been infected. Having finished this one off, the bugs had flown to other nearby trees to begin again.

The appearance and efflorescence of these bugs paralleled a series of warmer winters the West has experienced in the last few decades. In the 1970s and 1980s, winter usually meant two or three weeks or more of temperatures 20, 30, or 40 degrees Fahrenheit below zero. Since the 1980s the temperature has dipped into 30 below territory only a handful of times and never for a long period, and it has never fallen anywhere near the record of 70 below set in 1954. The warmer wintertime minimum temperatures make a huge difference to the bugs. The larvae are well adapted and manufacture their own supply of glycol—the same chemical found in automobile antifreeze—as they head into winter. They easily survive temperatures of 20 and 30 below.

Bark beetles such as the mountain pine beetle are highly evolved and ruthlessly efficient—the beetle’s Latin genus name, Dendroctonus, means tree killer. They carry a blue fungus from tree to tree in pouches under their legs, a super-rich food source that they plant in the host tree. As it grows, they feed it to their young. After the larvae feast, they turn into adults, each the size of a letter on this page, and hatch from the host tree by the thousands. Swarming to a nearby uninfected tree, they tunnel through the bark, and once ensconced, they send out a chemical mist called a pheromone, a scented request for reinforcements. They need to overwhelm the tree quickly in order to kill it. When their numbers are large enough, they send out a follow-up pheromone message that says the tree is full. Each infected tree produces enough new insects to infect five to eight other trees.

The telltale signs of an infected tree are ivory-colored, nickel-sized plugs that look like candle wax plastered on the trunks, which mean the tree is pumping out resin to try to drown a drilling bug. Sometimes a tree wins by entombing a beetle; far more often these days, the tree loses to the mob assault. The stress caused by warmer temperatures and drought makes it harder for the trees to muster enough resin to resist attacks.

A year after I saw the first fader, a dozen trees in our backyard forest were dead. Then things went exponential. A dozen dead trees turned to thirty, which turned to 150, dying far faster than I could cut them down and turn them into firewood. Finally, five years after the first infected tree, virtually all of our trees were dead. We threw in the towel and hired loggers to come in and cut our trees down.

Enormous machinery rumbled into our woods on tank treads. A piece of equipment called an “excadozer” grabbed a tree, cut it off at the base, and stripped the branches in less than a minute. I watched trees falling around the house, heard the angry hornet whine of chain saws, and looked below to see our forest piled up like Lincoln logs ready to be turned into paste. The tang of pine scent hung thickly in the air.

It’s eerie when the tree reaper comes to claim your forest and renders the once living world around you stone dead. When the forest is gone and the sky opens up, it’s disorienting, as if someone has removed a wall of your house. Broken branches, smashed limbs, and slivered stumps were all that was left; tank tread marks scarred the exposed forest floor. “It’s like open-heart surgery,” said my “personal logger,” Levi. “You don’t want to watch while it’s going on, but in the end it’s a good thing.”

The loggers hauled the logs off on trucks and loaded them onto a freight train headed for Missoula, Montana, where they were sold to a paper plant, which chipped them and turned them into an oatmeal-like slurry to become cardboard boxes. It cost us about a thousand dollars an acre to cut and ship out our dead trees. They have little value as lumber because of the blue stain from the fungus the beetles inject. And there are so many dead trees in Montana these days that it’s a buyer’s market. The landscape looks postapocalyptic in many places.

The once forested hill behind our house is now a meadow. A perch on a grassy hilltop a short hike from my house reveals an entire mountain valley draped with trees, nearly all of which are dead and dying. All around Helena, in fact, the forests are mostly dead, a jumble of rust-red dead trees.

Trees and forests come and go all the time. Like fire, beetles are agents of the natural cycle of life and death; they break down trees so their nutrients can be absorbed into the soil and used by the next generation of trees. But the boundaries between what is natural and what is unnatural have broken down—and this outbreak and others in the West appear to be unnatural. Climate change, experts say, is partly a human artifact and has elevated the beetles into a much larger destructive role than they might otherwise play. Freed from their usual boundary of cold temperatures, they have broadened their range and claimed more territory, going higher in altitude and pushing farther north than ever. They used to hatch from their tree and fly to a new host during two weeks in July; now they fly all summer and part of the fall. They used to attack only trees over five inches in diameter; now they are eating trees no bigger around than my thumb. Although the growing season for forests is two weeks or more longer than it used to be, the amount of precipitation is the same, and so the trees must go longer with the same amount of water, which has stressed them and reduced their defenses.

As I researched and wrote stories for The New York Times and other publications about this massive change in the woods, it dawned on me—I mean really dawned on me—that North America’s cordillera, the mountains that extend from Alaska to northern New Mexico, and that include my patch of forest, were ground zero for the largest die-off of forests in recorded history. “A continental-scale phenomenon,” said one shocked scientist. Suddenly climate change hit home.

Imagine a world without trees.

It was no longer an abstract question for me. The forests on my property, in the valley where I live, in my region, and in much of my state are dying. The speed and thoroughness of the die-off is stunning.

Take a minute to imagine if every tree around your home, your city, your state were to wither and die. What would the world be like? And it promises to become much worse if even the most conservative climate predictions come to pass. Few people are thinking about the future of forests and trees.

Credit where credit is due. This book began a decade ago with vital questions that I never heard asked until they were posed by a third-generation shade tree farmer who claimed he had died and gone to heaven and then returned. He was worried about the future of the global forest and told me that the trees that make up most of the world’s forests are the genetic runts—the scraps left after the last few centuries of orgiastic clear-cutting, which selected out the biggest, straightest, and healthiest trees. There is a strong, urgent case to be made that this is true, that we are witnessing a kind of evolution in reverse, and that genetically our forests are a shadow of what they once were and may not be strong enough to survive on a rapidly warming planet.

For a long time I doubted that this farmer, a recovering alcoholic, former competitive arm wrestler, and street brawler who claimed a fantastic ride out of his body and back, really knew what was going on with the world’s trees. And then forests in my backyard and state and region and continent started dying; not just a few trees, but trees by the millions. They are still dying. His ideas seem more valid every day.

Aldo Leopold wrote that “to keep every cog and wheel is the first precaution of intelligent tinkering.” It’s unimpeachable common sense that we have ignored. When it comes to our ancient forests, we have nearly wiped them out—more than 90 percent of America’s old-growth forest is gone and is still being cut, and some 80 percent of the world’s has vanished. Yet we have only begun—only begun—to understand the ecological role these forests play or what secrets might be locked away in their genes.

Forests hold the natural world together. They have cradled the existence of our species since we first appeared—trees and forests are the highest-functioning members of ecological society, irreplaceable players at the apex of the complex ecological web around us. They are ecosystem engineers that create the conditions for other forms of life to exist, on every level. As I worked on this book the Gulf oil spill occurred, and was widely covered as the black tarry substance fouled beaches and killed wildlife. The loss of our trees and forests, our ecological infrastructure, isn’t nearly as dramatic; it’s a quiet crisis. But the impacts are far greater.

…

THIS BOOK IS about several things. It is first and foremost about David Milarch, the aforementioned tree farmer and an interesting guy if there ever was one. It is about the longtime human love affair with trees and forests, a love affair that has ebbed and flowed but has been ongoing since the dawn of humans, since our ancestors first climbed into them to escape predators. It is a book about the science of trees and of forests, and about the unappreciated roles they play in sustaining life on the planet.

Trees are responsible for half the photosynthesis on land, taking in the energy from sunlight and transforming it to leaves, where that energy is usable by insects and mammals and birds. They are highly evolved water management specialists; a forest is a soft carpet on the landscape that allows a downpour to reach the ground gently rather than in a torrent, so that it can be absorbed rather than run off and can recharge groundwater. Trees feed oxygen and minerals into the ocean; create rain; render mercury, nitrates, and other toxic wastes in the soil harmless; gather and neutralize sulfur dioxide, ozone, carbon dioxide, and other harmful air pollutants in their tissue; create homes and building materials; offer shade; provide medicine; and produce a wide variety of nuts and fruits. They sustain all manner of wildlife, birds, and insects with an array of food and shelter. They are the planet’s heat shield, slowing the evaporation of water and cooling the earth. They generate vast clouds of chemicals that are vital to myriad aspects of the earth’s ecosystems and likely vital to our health and well-being. They are natural reservoirs—as much as a hundred gallons of water can be stored in the crown of a large tree. The water they release is part of a largely unrecognized water cycle.

Even viewed conservatively, trees are worth far more than they cost to plant and maintain. The U.S. Forest Service’s Center for Urban Forest Research found a ten-degree difference between the cool of a shaded park in Tucson and the open Sonoran desert. A tree planted in the right place, the center estimates, reduces the demand for air conditioning and can save 100 kilowatt hours in annual electrical use, about 2 to 8 percent of total use. Strategically planted trees can also shelter homes from wind, and in cold weather they can reduce heating fuel costs by 10 to 12 percent. A million strategically planted trees, the center figures, can save $10 million in energy costs. And trees increase property values, as much as 1 percent for each mature tree. These savings are offset somewhat by the cost of planting and maintaining trees, but on balance, if we had to pay for the services that trees provide, we couldn’t afford them. Because trees offer their services in silence, and for free, we take them for granted.

This book also delves into the long history of the sacred aspects of trees, a worship that has been around for as long as people have. There is a view among many to this day that trees were a gift from the creator, placed here to provide for our basic food and shelter needs. Across cultures and across time, trees have been revered as sacred, as living antennae conducting divine energies. “The groves were God’s first temples,” wrote William Cullen Bryant in his 1824 poem “A Forest Hymn.”

Science has not, as we like to think, conquered every realm. And one of the places it has a great deal of work to do is with the trees. What an irony it is that these living beings whose shade we sit in, whose fruit we eat, whose limbs we climb, whose roots we water, to whom most of us rarely give a second thought, are so poorly understood. We need to come, as soon as possible, to a profound understanding and appreciation for trees and forests and the vital roles that they play, for they are among our best allies in the uncertain future that is unfolding.
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CHAPTER 1
Champion Tree

THE ORIGINAL BOOK TITLED The Man Who Planted Trees is a slim volume, just four thousand words; in fact, it was first published as a story in Vogue magazine in 1954. That book was written as a fable by a Frenchman named Jean Giono and has tapped a deep well in the human imagination, and since its publication in book form, it has sold close to half a million copies. Speaking in the first person, its unnamed narrator describes hiking through the French Alps in 1910, enjoying the wilderness. As he passes through a desolate, parched mountain valley where crumbling buildings testify to a vanished settlement, he comes across a middle-aged shepherd taking his flock out to pasture. The shepherd has one hundred acorns with him, and he plants them as he cares for his sheep. It turns out that the shepherd has planted more than a hundred thousand trees on this barren, wind-ravaged landscape.

Six years later, after surviving the front lines of World War I, the narrator returns to the shepherd’s hut. He is surprised to see small trees “spread out as far as the eye could reach. Creation seemed to have come about in a sort of chain reaction.… I saw water flowing in brooks that had been dry since the memory of man.… The wind, too, scattered seeds. As the water reappeared so too there reappeared willows, rushes, meadows, gardens, flowers and a certain purpose in being alive.”

As the years go by, the trees grow taller and the forest in the valley grows thicker, and a dying ecosystem is transformed into a thriving one. When the narrator returns for a third time, toward the end of the story, more than ten thousand people are living in the flourishing valley.


Everything was changed. Even the air. Instead of the harsh dry winds that used to attack me, a gentle breeze was blowing, laden with scents. A sound like water came from the mountains: it was the wind in the forest. Most amazing of all, I saw that a fountain had been built, that it flowed freely and—what touched me most—that someone had planted a linden beside it, a linden that must have been four years old, already in full leaf, the incontestable symbol of resurrection.



Some experts say The Man Who Planted Trees is wishful thinking, that reforestation cannot effect the kind of transformation imagined in the book, bringing a barren landscape back to life and bringing harmony to the people who live there. Planting trees, I myself thought for a long time, was a feel-good thing, a nice but feeble response to our litany of modern-day environmental problems. In the last few years, though, as I have read many dozens of articles and books and interviewed scientists here and abroad, my thinking on the issue has changed. Planting trees may be the single most important ecotechnology that we have to put the broken pieces of our planet back together.

Take the growing number of emerging infectious diseases. Their connection to the natural world is one of the most revelatory things I discovered about how little we understand the role of forests. I learned that there is a surprising single cause that connects a range of viral diseases including hantavirus, HIV, Ebola, SARS, swine flu, and West Nile virus with bacterial diseases including malaria and Lyme disease. Rather than just being a health issue, these deadly diseases are, at root, an ecological problem.

To put it in a nutshell, the teams of scientists researching the origins of disease say that pathogens don’t just mysteriously appear and find their way into human populations; they are the direct result of the damage people have done, and continue to do, to the natural world, and they are preventable. “Any emerging disease in the last thirty or forty years has come about as a result of encroachment into forest,” says Dr. Peter Daszak, director of EcoHealth Alliance, a New York–based international NGO that is pioneering the field of conservation medicine. “Three hundred and thirty new diseases have emerged since 1940, and it’s a big problem.” Most of these diseases are zoonotic, which means they originate in wildlife, whether in bats or deer or ticks, which then infect people who live near the forest. It’s believed, for example, that the human immunodeficiency (HIV) virus crossed the species barrier from monkeys to humans when a bushmeat hunter killed a chimpanzee, caught the virus from the animal, and brought the disease out of the jungle and into the world of humans. Fragmenting forests by building subdivisons in the oak forests of Long Island or logging in the mahoghany forests of Brazil degrades the ecosystems and exacerbates disease transmission to humans.

SO THIS BOOK is not just about planting trees. It is about the state and the likely fate of the world’s forests as the planet journeys into a possibly disastrous century of soaring temperatures. Precisely what such rapid warming is doing, and will do, to the forests is unknown, but more virulent pests and diseases, drought, climate extremes, high winds, and an increase in solar radiation will likely take a steep toll on the forests.

We are beyond known limits, and traveling farther beyond them every day.

What will happen to the trees and forests? There is no formal predictive model because trees and forests have been poorly studied; there are no long-term data, and the world’s forests are extremely varied and complicated. Despite the lack of data, it doesn’t take an ecologist to imagine what could happen. Apparently, though, it takes a journey into another realm to come up with an idea about what might be done to save our oldest trees in the event the changes become catastrophic.

My journey into the world of trees started in 2001, when I read an article about an organization called the Champion Tree Project. At the time, the group’s goal was to clone the champion of each of the 826 species of trees in the United States, make hundreds or thousands of copies, and plant the offspring in “living archival libraries” around the country to preserve the trees’ DNA. A “champion” is a tree that has the highest combined score of three measurements: height, crown size, and diameter at breast height. The project’s cofounder, David Milarch, a shade tree nurseryman from Copemish, Michigan, a village near Traverse City, said he eventually hoped to both sell and give away the baby trees cloned from the giants. “Clones,” in this case, are human-assisted copies of trees made by taking cuttings of a tree and growing them—an old and widely used horticultural technique for growing plants. Unlike a seedling, which may have only 50 percent of the genetics of its parent, a clone of a tree is a 100 percent genetic duplicate of its parent.

I have always been drawn to big old trees, and the idea of making new trees with the genes of champions was compelling. I proposed a story to The New York Times science section about the idea, got the assignment, and drove to Big Timber, Montana, not far from my home, to visit Martin Flanagan, a lanky working cowboy and tree lover who helped gather materials for Milarch’s Champion Tree Project in the West. On a bluebird day in May, Flanagan drove me down along the Yellowstone River, bank-full and the color of chocolate milk, as the spring sun melted snow in the mountains. He showed me several large trees, including a towering narrow-leaf cottonwood. “This is the one I plan to nominate for state champ,” he said excitedly, spanking the tree with his hand. “It’s a beauty, isn’t it?”

There wasn’t much to the Champion Tree organization, I found out. It was mostly a good idea with a tiny budget, with Milarch and occasionally one of his teenage sons working out of his home in Michigan; Flanagan working part time in Montana, driving around in a beat-up pickup truck gathering cuttings; and Terry Mock, from Palm Beach, Florida, who was the director.

Over the next week I interviewed Milarch several times by phone, and he talked to me about the need to clone champion trees. “The genetics of the biggest trees is disappearing. Someone’s got to clone them and keep a record. No one knows what they mean. Let’s protect them so they can be studied in case they are important. A tree that lives a thousand years might know something about survival.” I also interviewed several scientists who agreed that researchers don’t know the role that genetics plays in the longevity and survivability of trees; it simply hasn’t been assessed. Environmental conditions, including soil and moisture, are obviously critical as well. Two identical clones planted twenty feet apart might grow far differently. Almost all of them said, however, that in the absence of study, it’s Botany 101 that genetics is a critical part of what’s essential to a long-lived tree. If you want to plant a tree and walk away and have it live, it makes sense to plant a tree that is the genetically fittest you can find. The big old-timers have proven their genetic mettle; they are survivors. Or as General George Cates, former chairman of the National Tree Trust, put it to me, “You can bet Wilt Chamberlain’s parents weren’t five foot one and five foot two.”

Dr. Frank Gouin, a plant physiologist and the retired chairman of the horticulture department at the University of Maryland, is a friend of the project and spoke to me in support of the notion of cloning. He had cloned a big tree himself, the legendary 460-year-old Wye Oak on Maryland’s eastern shore. “These trees are like people who have smoked all their lives and drank all their lives and are still kicking,” Gouin said. “Let’s study them.” And the way to perpetuate and study them, he said, is just the way Champion Tree proposes.

My story about Champion Tree ran on the front of the Science Times section on July 10, 2001, with several color photographs of various champions, and over the next few days other media picked up the story. After a flurry of interviews, including eleven minutes on the Today show, Milarch, flabbergasted at the reach of the Times, called me. “It put us on the map, big time,” he said. “I can’t thank you enough.” He said he wanted to come to Montana to meet me and give me a gift of a champion green ash tree as a thank-you. Though I loved the idea of a champion of my own, professional ethics prevented me from accepting the gift. “Let’s plant one on the Montana capitol grounds instead,” he suggested.

Fine, I said, a gift to the state.

With the attacks of 9/11, the tree planting wouldn’t come until the following year. On a warm, sunny June day, David Milarch came to my office in downtown Helena and introduced himself with a big hand. He is a jovial bear of a man, six foot three with broad shoulders and big arms. He looks like a lumberjack and was dressed like a farmer, in a short-sleeved snap-button shirt, jeans, and a plastic foam farm cap that said OLYMPICS 2002, and he carried a hard-shelled briefcase. There is a bit of Viking in him, not only in his outgoing personality and swagger but in his ruddy complexion, though the hair that is left is white. A small strip of wispy white beard didn’t cover his ample chin. A belly spilled over his belt.

Milarch has the charm gene, and I liked him right away. A born storyteller, he laughs loudly and frequently, and he has a flair for the dramatic and a fondness for announcing things rather than just saying them. He is an expert in the use of compliments, but pours it on a little too thick sometimes. As we talked he flipped open his briefcase and pulled out a crumpled pack of Marlboro Lights, put one in his mouth, and, in a practiced move, lit a cigarette with one hand by leaving the match attached to the book, folding it over, and lighting it with his thumb.

Over lunch, I expected a chat about the science of big tree genetics. I was wrong. As we sat down at a local restaurant, Milarch began a story. In 1991, he told me, he died and went to heaven. Literally. A serious drinker, he had quit cold turkey. The sudden withdrawal of alcohol caused kidney and liver failure, and a friend had to carry him to the emergency room, where a doctor managed to stabilize him. The next night, his wife and his mother beside him, he felt himself rise. Not his body, he said, but his awareness—he could look down from the top of the room and see himself lying there. It was a full-blown near-death experience, a phenomenon also known as disambiguation, something, at the time, I’d never heard of. His consciousness, he said, left the room and soon passed through brilliant white light—“It was like a goddamn blowtorch!” he told me. On the “other side” he was told it wasn’t his time, that he still had work to do on earth, and he needed to go back. When his awareness returned to his body, he sat up in bed, shocking his wife and mother, who thought he was dead.

The experience changed him—afterward he felt more alive and more present—and he understood, for the first time, he said, the importance of unconditional love. He appreciated his children and family more, and had a deeper connection to music and art. He felt more intuitive and more spiritual, even more electric, so charged that he couldn’t wear a wristwatch or use a computer—they were affected by his body’s electrical properties, which had been enhanced somehow. He wasn’t perfect; there was still some of the old David there. But it existed along with this new part of him.

Months later, still adjusting to this new life, he was visited in the early morning hours by light beings, who roused him. The big trees were dying, they told him, it was going to get much worse, and they had an assignment for him.

In the morning he told his kids that the family had a mission—to begin a project to clone the champion of every tree species in the country and plant them far and wide. They were a farm family in the middle of what many call nowhere, a world away from environmental groups and fund-raising and politics and science. But the Milarchs were hopeful, naïvely so, and unaware of the obstacles that confronted them.

Lunch came and I was quietly incredulous. Was I really hearing this? I thought he was joking or spinning a yarn, but he said it all with a straight face. It was, to say the least, the most unusual origin of a science story I’d ever heard. I’d had no inkling of any of it during phone interviews. It didn’t diminish the science, as far as I was concerned, because all the scientists I’d interviewed for the story said cloning trees to save genetics is a scientifically sound idea. Where people sourced their inspiration didn’t matter if the science passed the test. Still, it was curious. And this chain-smoking tree farmer who liberally deployed the F-bomb didn’t fit the mold of the typical New Ager.

During his visit over the next couple of days, Milarch laid out his take on what humans have done to the world’s forests, based on his peculiar blend of science and intuition, and how the Champion Tree Project wanted to change that. “People should be awestruck, outraged, overwhelmed,” he said. “A tree that is five, six, eight, or fifteen feet across, the champions we are cloning, is what the size of all the trees in our forests once was, that all of America was covered with, not just one lone, last soldier standing. When we look at the trees around us, we’re looking at the runts, the leftovers. The whole country should be forested coast to coast with these giants, not with the puny, scraggly, miserable mess we call our forests. We don’t realize what we’ve lost.”

“The champions are in harm’s way,” he told me. “They do their best in communities that are hundreds or thousands of acres. They’re struggling in little pockets to hang on. We either get on it and get it done, or in twenty years they’ll be gone. If man doesn’t take them out, Mother Nature will. We’re in the fifty-ninth minute of the last hour.”

“Why do these light beings care about trees?” I asked.

“They are concerned about the survival of the planet. Call them light beings, plant devas, earth spirits, or angels, they are real, and there are some in charge of the trees. Americans are about the only ones who don’t believe in such things, but they are out there and a lot of people can hear them, including me. We treat the earth like it’s dead, which allows us to do what we want, but it’s not dead.” Genetics is critical to the survival of the forests, they told him, and one day science will be able to prove it.

He has taken his lumps from critics, including from some scientists who say he doesn’t know about science, and that it’s not known if genetics is what make these trees survivors. They say it could be just plain luck that these trees have survived. It’s not a bad idea to clone the trees, they say, just not necessary. Others have said that it is impossible to clone a two-thousand-year-old tree—that it’s akin to asking a ninety-year-old woman to give birth.

“They can criticize all they want. But these are the supertrees, and they have stood the test of time,” said Milarch. “Until we started cloning the nation’s largest and oldest trees, they were allowed to tip over, and their genes to disappear. Is that good science? If you saw the last dinosaur egg, would you pick it and save it for study or let it disappear?”

What we have lost by mowing down the forests around the world, he insists, is far more than big trees. We’ve squandered the genetic fitness of future forests. With humans high grading, cutting down the best trees time and again, the great irreplaceable trove of DNA that had been shaped and strengthened over millennia by surviving drought, disease, pestilence, heat, and cold—the genetic memory—was also gone. The DNA that may be best suited for the tree’s journey into an uncertain future on a warming planet has all but vanished, just when we need it most. By making copies of the cream of the big tree crop and planting thousands or tens of thousands of the 100 percent genetic copies of these “last soldiers standing” all over the country or the world, Milarch wants to ensure that they will live on. They may well not turn out to be better, but if they do turn out to have superior traits, then their genetic traits have been saved—“money in the bank,” Milarch says. When it comes to trees, proven survivor status is all we have to go on. Trees cradle human existence in ways known and many more ways unknown, he said. “And if we lose the trees, we’re in a world of hurt.”

There are other reasons to plant trees, of course. It’s a way to address climate change by soaking up carbon dioxide. Los Angeles, for example, has a campaign to plant a million trees; if it reaches its goal, because each tree will store two hundred pounds of carbon annually, that will be the equivalent of taking seven thousand cars off the road every year. Trees also filter air pollution, water pollution, and toxic waste in the soil. Flooding, though often thought of as a natural catastrophe, is more often than not man-made, caused when water is unleashed from the natural storage and regulation of forests and marshes, exacerbated by deforestation. A one-hundred-year flood event becomes a one-in-five-year event when deforested land cover is a quarter of the total. The floods caused by deforestation also last longer—4 to 8 percent longer for each 10 percent of the forest that is lost. And the floods are more severe than when forests are intact. Ninety percent of the natural disasters in the United States involve flooding, and floods have become far more frequent, largely because of deforestation. Recent unprecedented floods in Pakistan may have been in large part the results of a warmer planet—2010 was the warmest year on record, and a warmer atmosphere holds more moisture. But Pakistan also has one of the highest rates of deforestation in the world. Between 1990 and 2005 it lost a quarter of its natural forest cover. An irony is at work here: as the climate grows warmer, the atmosphere will carry even more precipitation. Already, scientists say, rainstorms and snowfall have become more extreme. The increased precipitation around the globe in the coming years will occur when the landscape is least equipped to handle it.

“It seems hopeless,” Milarch said. “The planet is warming and we hear this bad news all the time. We decided to do something. With no money and no staff. Some of the experts told us it couldn’t be done. But we couldn’t just sit here and watch the ship go down. And we are doing it. And we hope it’s an example to other families.” Someday, Milarch went on, he envisioned a movement, people planting clones of a global collection of thousands of the world’s great trees, from the cedars of Lebanon to the ancient oaks of Scotland, Ireland, and England—not only to restore forests, but to create functioning old-growth forests in cities and suburbs around the world. Living among them, we would be able to take advantage of their ecosystem services, their ability to cool hot asphalt, to protect us from ultraviolet radiation, to cleanse the soil and air of pollutants, to grow nuts and fruits, to calm us and beautify our surroundings.

It was such big talk for a farmer who had no funding, even if he had died and gone to heaven. He wanted me to write a book about his inspiration, but I couldn’t see it. There’s a saying in Montana: Big hat, no cattle. How would he ever bring his fascinating idea to fruition with no funding? Besides, I’m a science reporter, and I had trouble coming to terms with a wild story about out-of-body travel to heavenly realms and back. He was asking me to believe in a magical universe, and it was a big step to take over lunch.

While I didn’t see a book in his tale, Milarch certainly had my attention and started me thinking. There was something in what he said, and the way he said it, that I couldn’t dismiss. This was in 2001, before my own forest had started to die. Could he be right about forest die-off? Are the world’s trees in big trouble? Is old-growth genetics important? I had written a great deal about forests in my thirty years as a journalist, but never with these ideas in mind.

Not long after David’s visit, I joined classes from a local high school in a small ceremony on the front lawn of Montana’s capitol. As we planted a champion green ash tree that the Champion Tree Project had sent by truck, the marching band played the theme from Mission: Impossible.
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