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PROLOGUE

Ice

Viewed from the rails of a heaving ship, Svalbard conveys monumental stillness. When I first glimpsed the ice-draped islands, they seemed like a scene from the past, frozen in time, insensible to the din of civilization.

Initial explorations on foot confirmed this interpretation; no motion could be detected in the landscape. The wind was relentless, but on the tundra, no swaying trees or rippling grasslands made its power visible. We peered anxiously through binoculars at a patch of white in the middle distance, fearing it was a polar bear, only to realize it was a huge, cream-colored boulder that had been sitting in the same spot while the whole of human history elapsed.

On occasion, we’d hear strange noises—rumbling, crashing, roaring—and would scan the terrain to see what had produced them. But the land betrayed no hint of unrest. Days later, we’d find newly scoured channels on the mountainsides with levees of large rocks, testaments to avalanches that must have been the source of the thunderous sounds.

My companions and I were geologists in training, graduate students charged with deciphering the tectonic evolution of the northern end of the Appalachian-Caledonian mountain chain, the hemisphere-scale belt of crumpled rocks formed by continental collisions during the assembly of Pangaea. This remote Norwegian archipelago, now alone in the Arctic Ocean, had once been attached to a sprawling supercontinent. While mapping the rocks as we found them in the present, we had to hold in our minds the geographies of the past.

Intellectually, we all understood that landscapes are impermanent, that the modern topography of Svalbard is a legacy of the Ice Age, that long before Pangaea existed, the contorted rocks we were studying had been flat layers of sediment on an ancient sea floor. But as flesh-and-blood mortals laboring up slopes toward the formidable peaks, we found it difficult to imagine that they had not been there forever. Too often, as we struggled to understand the mountains’ interior architecture, they seemed not only unyielding but also hermetic, closed to interpretation. Glacial ice, equally mute, conspired with them to conceal their secrets.

Events that had shaped the landscape more recently were easier to read from the topography. The broad strand plain, which slopes gently from the base of the mountains to the sea, was clearly once a beach, beveled off by waves. The old shoreline is now covered by a layer of springy moss and peat, but as we walked across it on our daily commute into the mountains, we could feel the old wave-rounded cobbles rolling beneath our feet. The present elevation of this surface, a few tens of feet above sea level, reflects the rebound of the land since the late Pleistocene, when all of Svalbard was under a thick blanket of ice. As the Ice Age glaciers melted, sea level rose dramatically, but in the last ten thousand years—the duration of human history—the land has bounced back even more, lifting the former beach beyond reach of the raging surf. Perhaps Svalbard was not as still as it seemed.

One day, high in the mountains, staggering under packs full of rock samples, we realized that a valley glacier might provide a shortcut back to base camp. The ice looked passable from where we stood—blue, not white, a good sign that there would be no crevasses hidden by last year’s snows. There was a chance that we’d have to turn back if we encountered a deep meltwater canyon in the ice, or between the glacier and valley wall on the opposite side, but in our exhausted state, we decided to take the gamble. We buckled spiky crampons onto our boots, looped the straps of ice axes around our wrists, and started crunching across the glacier’s rough surface.

At about the halfway point, we hopped over a small trench in the ice and were about to continue onward when we heard a gurgling noise that rose in pitch, like a drink being poured into a tall glass. Then came the sound of rushing water, and we turned to see that the channel we had just jumped across was now a small torrent. Thirty seconds later, it was empty again. We exchanged puzzled looks and then heard the gurgling once more from upstream, followed by another surge of water in the rivulet. We watched in fascination as this cycle repeated itself over and over, the water in the channel pulsing every minute or so like the icy lifeblood of the glacier.

Then we understood: Higher up on the ice, the little river ran through a series of pools, each a bit deeper than the main channel. When the topmost pool overflowed, another freshet would be sent downstream, and each pool would fill and empty in succession until the one just above us was overtopped and water spilled into the channel we had crossed.

We all laughed; it felt as if the glacier had told a joke, and that somehow, improbably, we humans had grasped the humor. Understanding the glacier’s logic created an odd feeling of intimacy with it. Although the ice still obscured critical rock outcrops and posed dangers to careless geologists, it no longer seemed coldly incommunicative. We had a sense not only of its physical character but also of something like its personality. The glacier did grant us safe passage back to camp that day.

In the weeks that followed, I began paying more attention to the habits of glaciers and discovered other instances of their wit and creativity. In a narrow rock canyon, huge boulders were wedged tight high above the valley floor as if levitating, placed there by ice like whimsical pieces in a colossal sculpture garden. Crossing an inland ice field one day, I encountered a dozen narrow streams of cold air—not wind, but separate density-driven currents gliding silently downslope. Traversing them was like passing through a series of invisible doorways into and out of rooms with different thermostat settings. Such elaborate installations seemed to call for appreciative audiences.

Glaciers also modeled for us, in miniature, how strata become wrinkled in mountain building. Glacial ice, built up over millennia when summer warmth does not melt winter snow, is technically a kind of metamorphic rock—a crystalline substance altered by burial and pressure.

Fine layers of dust in the ice formed swirling patterns reminiscent of marble, and we could see that these convolutions had formed as the glaciers flowed languidly down their valleys. This made it easier to believe that the contorted strata visible on the mountainsides (thanks to the scouring ice) had formed in a similar manner: solid rock too could flow, given enough time.

During that first Arctic summer, I began to understand that the apparent stillness of the Svalbard landscape was completely illusory. Everything was in motion: slopes were slipping, ice was pulsing, the land was rebounding, the mountains were flowing, the geography of the world was changing.

It took some effort not to revert to my quasi-mystical childhood perception of the natural world, in which plants, rocks, and streams seemed to be whispering to one another. I grew up in a rural part of Wisconsin in the 1970s, an odd and awkward girl who found trees and stones to be good companions. Like most children, I simply assumed that objects were sentient, had preferences and personalities. As an aspiring scientist, however, I had trained myself to set any such notions aside in order to develop an objective, analytical understanding of nature. Surviving graduate school requires that one become an orthodox adherent to the rules of one’s academic sect, and in the sciences, one of the deadliest sins is animism—describing inert entities like glaciers and mountains as if they were living beings. And yet, in Svalbard it was undeniable that the austere landscape was alive, its rocks and water, ice and air in constant conversation. The terrain was animate, sentient, and creative. It would just take me thirty years to say that out loud.

Turning to Stone is the story of my deepening relationship with our rocky planet, as a geologist whose career has coincided with an extraordinary period of scientific discovery. If the golden age of physics occurred in the first few decades of the twentieth century, with discoveries about the structure of the atom and Einstein’s insights on matter and energy, the glory days of geoscience began far more recently—and are in full flower today. When I first encountered the field in the late 1970s, conceptual frameworks for understanding Earth at the planetary scale were just emerging: the theory of plate tectonics was barely a decade old, climate science was in its infancy, and the notion of global biogeochemical cycles was new. Geology was still a collection of non-intersecting subfields—mineralogy, petrology, sedimentology, paleontology, geomorphology—with limited views of the planet and research agendas driven mainly by the hunt for fossil fuels and mineral deposits. But in the early 1980s, new instrumentation, greater computational capacity, and a shift toward systems thinking started to change the discipline. In a beautiful irony, the grimy search for coal, oil, and ores had begun to reveal a stunning view of Earth across the eons.

And yet, few average Earth citizens have had access to the sweeping vision of the planet through time that modern geoscience now provides, and to those who have never been taught the language of the Earth, its story seems inaccessible and irrelevant. The seductive charms of technology and capitalism, in turn, have led to the delusion that we humans have invented the world and that the planet is just a mute, impassive backdrop to the “real” action. Such self-absorption is dangerous, for environmental, psychological, and even spiritual reasons.

In the popular imagination, physics is perhaps the science most often associated with deep philosophical, quasi-religious questions. The Higgs boson, for example, is informally known as the “God particle,” and great physicists have the status of secular high priests. But for ordinary people, cosmological concepts are too abstract to understand in any visceral way; modern physics is largely nonphysical, at least in any normal human experience of the physical. In contrast, geology, with its focus on tangible records of the distant past, offers a bridge between human experiences of the world and the awe-inspiring but cold and formidable emptiness of space. Learning to read the storylines of Earth’s history directly from rocks—understanding the plots and protagonists that shaped the places where we live—can help to provide a feeling of “embeddedness” in the cosmos, a sense of continuity and kinship with past and future. Perhaps the most distinctive characteristic of geologic thinking is the practice of roaming freely across many scales in space and time. In doing so, we can see ourselves in miniature, part of a long lineage of creatures on a creative planet that has renewed itself for more than four billion years while keeping an idiosyncratic diary of its activities over time in the form of rocks.

This book is an invitation into my geocentric worldview in which rocks are raconteurs, companions, mentors, oracles, and sources of existential reassurance. If my initial relationship with geology was purely intellectual, it has become over time philosophical and even transcendental, imbuing my life with meaning. My work as a field geologist has led to unlikely connections with people from across the world, friendships rooted in a shared sense of humility and wonder in the presence of nature. I also have a feeling of amity with rocks, after spending such a large fraction of my waking hours with them over many years, immersed in their narratives.

To me, rocks have distinct personalities. Each type has its own idiom. Some are extroverts, easily read and eager to share, while others are reticent and cryptic. Some are like celebrities, famous and beautiful but of little functional importance to the world, while many that seem plain and dull are essential to the long-term stability of the planet. Each chapter in this book features a rock type that was a protagonist at a certain time in my life, from an insular girlhood in northern Wisconsin, through an unlikely vocation as a geologist studying mountain-building processes in remote parts of the world. With each chapter, the stories of the rocks become more complex, and my relationship with them more intimate. Before I began to study geology, rocks were no more than a dimly perceived presence. But as I gradually learned to interpret their messages, they became embedded deep in my psyche. Now I have rocks in my head.

In sharing my small human story, I hope to convey the grander dramas embodied in Earth’s pantheon of rocks—and to show how rocks, whether one ever thinks about them or not, ultimately define reality for everyone who lives on this rocky planet.

As I have experienced different life roles—daughter, sister, friend, wife, mother, professor, widow—and faced inevitable change and loss, the company of rocks has been a constant. Their gravitas is deeply comforting. Their stories are mythic in scope but undistorted by euphemism, delusion, or self-promotion: a bracing counterpoint to the deceptions, intentional and otherwise, that permeate everyday life. I believe that developing a collective sense of ourselves as Earthlings—native inhabitants of an old, durable planet—may bring reassurance in a time when so many human systems that once seemed robust are showing signs of fragility.

Although Earth started with the same raw materials as its siblings, this planet has recombined those ingredients into rocks found nowhere else in the solar system and invented processes that continuously recycle and regenerate them. In the face of such vigor and durability, the only rational response is to conform to the planet’s ways of doing things.

While not everyone can or should become a geologist, geologic habits of mind—an instinct for Earth’s rhythms, a feeling for our place in its story—are essential to the physical and psychic well-being of humankind. Around the time of the Industrial Revolution, Western society stopped seeing the Earth as imbued with wisdom—offering, in Shakespeare’s words, “books in running brooks, sermons in stone”—and demoted it to dumb matter that we could outwit and exploit. This view of Earth as inert and unresponsive has led not only to environmental catastrophe but also to cultural anomie: We don’t remember who we really are.

Contrary to their reputation, rocks are alert, responsive, communicative. They are the force field in which we live, the infrastructure of our existence, playing central roles in the “economy” of the world, as aquifers, architects of topography, managers of ocean chemistry, regulators of climate. They are also shape-shifters and fortune tellers. Once one becomes attuned to the language of rocks, it is obvious that Earth is vibrantly alive—and speaking to us all the time. Although we have sickened ourselves and vandalized our own home through ignorance and hubris, we may be restored by turning to stone and heeding its lessons in durability. Let me introduce you to some of the rocks that have helped me understand what it means to be an Earthling.
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SANDSTONE

Even now, the impatient sound of an idling school bus makes my stomach knot. That rumble evokes a warm September morning in northwestern Wisconsin. It’s 1970—the year of the My Lai massacre, the Kent State shootings, the first Earth Day—and I’m about to turn eight. I can’t see the bus through the trees, but I hear the engine’s thrum-thrum-thrum, like giant fingers drumming, and know it’s already waiting at the end of the unpaved lane leading from our house deep in the woods. So I race as fast as I can, clutching my lunch bag and library book, bare knees pumping beneath my skirt, new shoes pinching my summer feet, but the soft sand slows me down.

I reach the county road just as the driver is about to turn the bus around and leave. Neighbor kids are already settled on board. Red-faced from running, I flush still more at the double indignities of almost missing the bus and of having been so obviously desperate not to. An electric guitar solo blaring on the driver’s radio spares me, at least, from having to talk to anyone. I duck into a green vinyl-covered seat and slide over to the window. I have sand in my socks.

Although I’m not yet ready to understand its story, the irksome sand has its own Wisconsin memories. The tiny spheres of quartz dimly recall their youth deep inside Proterozoic mountains, when they were part of a tight-knit community in granite. They attest to how erosion dismantled the mountains, how rain dissolved their neighboring minerals, how they alone survived. They remember tumbling in the surf on a tropical Cambrian beach, then lying still beneath a heavy blanket of other strata, hardening slowly into sandstone. The sand recalls how, eons later, it was excavated by rivers, then rasped by glaciers that disbanded the grains and scattered them in a meltwater diaspora. This sand has had a long and complicated journey, but this is probably its first bus ride.

Our road is near the boundary of the area served by the rural school, so the gaggle of kids who live along it are the first ones on the bus every morning and the last ones off every afternoon. We alone know the full route, where and how everyone lives: the tidy farms with bright red barns and the ones with slumping sheds and rusted machinery.

The school is in fact only a few miles down the highway, but the bus meanders back and forth along the grid of minor roads—mimicking the choreography of the tractors in the hardscrabble fields—and methodically harvests children along the way. The topography is similarly involuted; even as the bus weaves east and west, it also labors up the sandstone hillslopes and engine-brakes down again. The whole trip takes about fifty minutes.

In all those hours spent on the school bus, I assimilate the contours of the landscape, absorb the complete repertoire of early 1970s rock and roll, and observe things about society that I will not understand for years. In my mind’s eye, I can still travel the route these decades later. I sit down next to my almost-eight-year-old self, watching as new kids climb on board.

First, a trio of sisters from a Mennonite family, their long, light-brown hair braided so tightly their eyes look a little squinty. They all wear handmade gingham dresses of uniform design but different pastel colors. I’m faintly envious of their interchangeability—how snug it must feel to be ensconced in a clan like that, to know exactly who you are. Then there is poor Timmy O., shuffling and unkempt. He misses a lot of school because of a congenital kidney condition that will kill him in his midtwenties. A bit farther on is the apple-cheeked kid who always brings the aroma of bacon onto the bus. It’s a greasy miasma in winter when the windows are closed and the heat is on, but today it evokes a sunny farm kitchen. Again, a slight pang of jealousy, even though I am already a nascent vegetarian; ours is not a hot-breakfast family. Next, the menacing Larson brothers, before the older one lost his arm in a hunting accident. They are audacious and precocious swearers, from whom I involuntarily acquire a rich lexicon of profanities. Ours is not a cursing family.

Little by little, the bus fills up, and I take mental ethnographic notes, trying to understand what everyone else already seems to know about how to be a human being. Meanwhile, the sand reminds me of its presence, scratchy between my toes.

Sifting through the memories of childhood, it’s hard to know which ones represent distinct events and which are composites. Only a few bright shards survive intact against the background of undifferentiated days. From these we attempt to create a mosaic that explains how we came to be who we are. As I imagine that school bus chugging up and down the hills, I realize how all of us—our families, the farms, and the town—like the land, were wholly shaped by sand. It defined the topography, determined the makeup of the forests, dictated where houses could be built and wells could be sunk, what crops could be grown, who got rich and who slid into debt.

Now I understand that our sandy terrain had also been a protagonist in larger, longer stories—a cultural and geological boundary zone where epic dramas played out. It lay just north of the “Driftless Area,” a distinctive region of western Wisconsin and adjoining parts of Minnesota and Iowa that somehow remained ice-free during the most recent advance of the glaciers and therefore preserves an older, more rugged terrain shaped mainly by rivers. That topographic transition, in turn, coincides with what ecologists call the “tension zone,” where northern pine and mixed hardwood forests give way to oak savannahs. The ribbon of land between those contrasting ecosystems acted for centuries as a natural border between the territory of the woodland peoples, the Ojibwe and Menominee to the north, and prairie tribes, the Ho-Chunk and Sauk, to the south.

It’s obvious to me now that our rural community—a microcosm of midcentury America—was tainted by a legacy of racism and scarred by decades of environmental abuse, both reflecting a disregard for the history of the land prior to white settlement. The story of my town and its rocky substrate is a kind of fable, one scene in the tragedy in many acts that is now titled the Anthropocene. The stock characters are Ignorance and Avarice, the plot predictable: resource extraction briefly generates immense wealth for a small number of people but leaves an impoverished world for those who follow.

If we were ever taught in school much about the natural history of our area, or anything but the most revisionist versions of its human history, I don’t remember. Any understanding of nature that I acquired came from unstructured lessons in the woods and fields around our house. My sister and I, and the few other kids who lived nearby, roamed freely across our hundred acres, picking berries, wading in the creek, or playing in the snow, according to the season, until our parents sent the signal—a blast on a vuvuzela-like horn—to come home. In this open-air classroom, we effortlessly absorbed information about the behavior of dragonflies, the habitats of mushrooms, the changing moods of the land over the arc of the year. It didn’t occur to us that this was Science.

I recall a stern individual tutorial on ecosystems on a summer day when I was six or seven. My father had just built me a tree house in the low branches of a sprawling red cedar. All around its base grew bright green moss. It was so verdant and velvety that I had to have it as carpeting in my little living room. I spent hours peeling up moss and fitting the pieces tightly together on the wooden floor. By lunchtime, the floor was covered by a sumptuous emerald mat. I returned that afternoon, eager to sit luxuriously on my plush new carpet, but found to my horror that it was shriveled and browning. Although I didn’t have the scientific vocabulary to describe it, I saw how stupid I had been; the moss was a symbiotic colony entirely dependent on its substrate. Ripped from its home, it had of course withered and died. I felt hot shame every time I saw the denuded area around the base of the cedar and couldn’t bear to be near the tree house for the rest of the summer.

Our long sandy driveway provided lessons in hydrology and sediment transport, especially in spring, when melting snow carved small canyons and created temporary lakes. In those weeks when sledding season was over but it was too slushy for bicycling, a neighbor girl and I would volunteer as “ditchers”—self-taught civil engineers—to help drain water from the rutted road using large spoons and garden trowels. Although we did in fact accomplish this in the end, we would first impound large reservoirs of water behind earthen dams and then let them fail catastrophically, thrilled at the terrible power of the water to erode and redistribute sand in braiding patterns far downslope.

Our floods were miniature reenactments of the torrents of glacial meltwater that had left sand, pebbles, and cobbles in a nearby gravel pit where we’d look for Lake Superior agates. My father was especially good at spotting the shiny stones, with their concentric bands of red, orange, and white that resembled the growth rings of a tree. My eye would often fall on distinctive dark gray stones with short white lines in various orientations, some intersecting in a way that looked to us like calligraphic Chinese characters. I collected these as talismans, sensing that their cryptic markings must have some meaning, but I had no idea there was a science concerned with the study of such things. In any case, I never imagined that I might become a scientist of any kind; like all children, I had unconsciously absorbed gender norms at an early age.

We did learn in school that our area was once part of Henry Wadsworth Longfellow’s “darksome forest” and Laura Ingalls Wilder’s “Big Woods,” a vast expanse of old-growth white pine, a species that thrives on sandy soil. However, I can’t recall seeing any actual photographs of that monumental forest, or the people who had lived in it for centuries. Instead, we were shown heroic scenes of horse-drawn sledges piled high with gigantic logs, and burly men perched, with obvious pride, on top. We read jocular tall tales about Paul Bunyan, the gargantuan lumberjack who could fell an acre of trees with one swing of his axe.

Even as a child, I wondered whether cutting down those immense trees was a good thing, but it seemed that everyone else thought it had been. It certainly was a good thing for the late-nineteenth-century lumber barons, whose outsize fortunes created an “Empire in Pine”—and left behind the infrastructure that still defines the lives of residents more than a hundred years later. The opulent mansions of these tycoons are now museums, law offices, and multifamily apartments—reminders that no one with such wealth has ever lived in the community since.

The lake where my sister and I took swimming lessons was named for the wild rice stands that once grew on its shores, before it became the mill pond for the lumber companies. Starting in the late 1800s, a series of progressively higher dams on the river that flowed through the lake drowned the wild rice and Ojibwe burial mounds on the adjacent banks. The water was now so choked with algae fed by fertilizer runoff that no wild rice could survive anyway. After swimming lessons, our bathing suits were full of green slime that gave us itchy rashes across our stomachs and bottoms.

The public library in town was another vestige of the “pinery” era: a magnificent, turreted Victorian building of gargoyled sandstone. I remember many cozy winter afternoons there, surrounded by a bounty of books, sheltered within the thick stone walls that had been quarried from the same stratum, the Dunnville sandstone, that cropped out along the banks of a creek that ran below our house. Fine and uniformly grained, this particular sandstone was ideal for the filigreed style of the Gilded Age, and for a time in the 1880s and 1890s, it was in great demand for buildings in Minneapolis, Milwaukee, and Chicago. The author of a five-hundred-page tome entitled On the Building and Ornamental Stones of Wisconsin, published in 1898, says admiringly of the Dunnville sandstone: “No stone takes a better face finish, or is cut and carved with better effect.”1 At the height of its fame, it was chosen for the elaborate altarpiece, sculpted by French stone masons, at Saint Thomas Church in Midtown Manhattan (adjacent today to the Museum of Modern Art). In those decades, it must have seemed that our small patch of Wisconsin, with its mighty white pines and warm golden sandstones, was building the nation.

Our library building was constructed in 1889 by one of the richest lumber magnates of all, Andrew Tainter, as a memorial to his beloved daughter Mabel, who died at nineteen. Only much later did I learn what the historical plaque at the entrance failed to mention: before Mabel (and four other children) were born to him and his wife, Bertha, Mr. Tainter, who had started as a lowly lumberjack, had had five children with an Ojibwe woman, Mary Poskin. That strategic alliance gave him access to great swaths of northern forest. As his fortunes rose, he summarily abandoned Mary, took the children into town, and hired Bertha as a governess. Two of Mary’s children died before reaching adulthood, but no grand sandstone memorials were built for them.

[image: A hand-drawn rough sketch of a grand manor house]
Mabel Tainter Memorial, built from Cambrian sandstone, Menomonie, Wisconsin

My childhood, and our town, would have been much diminished without the extraordinary wealth of the lumber barons—they left the grand houses, the lovely sandstone library, and a manual training institute that is now a branch of the state university system. So it took me a long time to grasp the scale of the environmental devastation, and the intergenerational tragedy, of the lumbering era. Somehow, I had never thought to use the word “deforestation” to describe it until, as a graduate student, I was browsing at a used bookstore in Madison and came across the Annual Report of the United States Geological Survey for 1886 (the year the much-mourned Miss Tainter died). Edited by none other than John Wesley Powell, Civil War hero, famed explorer of the Grand Canyon, and second director of the USGS, it included an extensive chapter on the geology of the Lake Superior region and, in particular, its iron- and copper-bearing rocks.2 Although the tome seemed an extravagance then at twelve dollars, I bought it.

The text is illustrated with a dozen detailed lithographs of outcrops that are still classic stops for student field trips in the Baraboo and Gogebic Ranges, Wisconsin’s erstwhile mountains. Many of these sites are now within state park or national forest boundaries. But in the images in the USGS report, the landscape is completely naked, with the pathetic, ragged look of just-shorn sheep. Not a single tree has been left standing. I admire the careful work of the nineteenth-century geologists who worked in the Upper Great Lakes region; their maps and observations have survived the test of time, enduring the erosive power of scientific paradigm shifts. Yet these keen-eyed scientists make no mention of the utter denudation of the landscape, which would have happened just a few years before they wrote their reports. Maybe they thought it was a boon. Certainly, it would have been easier to map the bedrock for Mr. Powell without all those bothersome trees.

What did the average Wisconsinite think of the shocking deforestation at the time? Most white settlers accepted the ravaged landscape as the price of progress, a patriotic imperative; the land had to be cleared for agriculture. The dense old, wild forests—not yet called “ecosystems”—did not merit conservation, or even documentation. The trees were worthy of photography only after they had been brought down. Even Wisconsin’s now-treasured National Forest, the Chequamegon-Nicolet, is just regrowth on the cutover, a tragically impoverished version of the Big Woods. One patch of the great forest does survive on the reservation of the Menominee Nation not far from Green Bay. As a result of the tribe’s long-term practice of selective harvesting, the reservation is a verdant rectangle visible from space, a lush oasis of trees amid a desert of fields and scrubland. But the Menominee forest is just a tiny remnant of what was here before the lumbering era, and most people who live in Wisconsin today have no idea of what has been lost.

I’ve glimpsed ghosts of the Big Woods and tried, as an academic, to conjure that lost world back into existence. In the late 1990s, a company in northern Wisconsin began to salvage from the floor of Lake Superior logs that had sunk more than a century before, when lumber camps floated timbers down rivers into Chequamegon Bay to be stockpiled until they were sawn. The end of each log was stamped with a unique symbol representing the camp it came from and the company that owned it. Fully 10 percent of all the logs that were cut became waterlogged and foundered to the frigid lake bottom, where they lay for a hundred years. The cold, low-oxygen conditions preserved the cellular structure of the wood, especially of deciduous species like oak, maple, and beech. Late-twentieth-century entrepreneurs saw an opportunity to benefit from the wastefulness of their nineteenth-century predecessors, selling the wood for veneer, artisanal furniture, and musical instruments.

My father, a specialist in wood technology, was hired as a consultant to help advise how the waterlogged wood could be dried without cracking. When I saw some of the logs, it occurred to me that their rings could be archives of climate information from the centuries before the forest was annihilated. The company generously gave me end-cuts from two dozen logs, most of them with the legible stamps, making it possible to determine where and when these were cut. I then enlisted a group of enthusiastic students to begin the tedious task of counting and measuring the rings.

We quickly found that this could not be done by eye or even a 10X hand lens; most of the rings were so narrow that we had to set up a special microscope rig to measure them. These trees, all hardwoods, had grown exceptionally slowly. The cross sections were less than two feet in diameter, but the trees were 250 to 300 years old when they were cut. In many of the specimens, there were intervals of eight to ten years when rings were wider than average, but to our frustration, the times of more rapid growth had occurred in different calendar years in different trees. In the end, we realized that the growth of these hardwood species had been limited not by precipitation or harsh winters but by access to light. They had been eking out a living in perpetual twilight beneath the towering canopy of white pine. It was only when an old pine fell that sunshine could reach the understory, and for a few glorious years these light-starved trees added fat rings. This was not the scientific result we had hoped for—we didn’t learn much about historical precipitation patterns—but we felt as if the forest primeval had spoken to us from beyond the grave.

For the Indigenous people of the region, the Ojibwe and Menominee, whose cultures were wholly integrated with the plants, animals, and waters of the woodlands, the deforestation was apocalyptic. Most tribal reservation boundaries had been established in Wisconsin by the Treaty of 1854, confining the tribes that once had occupied the entire Upper Great Lakes region to a few scraps of what was considered undesirable land. But when it became clear that reservation land hosted valuable lumber resources, the US government suddenly desired it.

In the infamous 1872 case United States v. Cook, the Supreme Court ruled unanimously that the tribes did not in fact own the land on their reservations and could not sell any timber from it—unless the trees had been cut for the purpose of establishing farmsteads. Any trees cut for other reasons were deemed the property of the US government—or in reality, corrupt local officials allied with the lumber companies.3 The farmstead exception was based on the patronizing and illogical notion that the Ojibwe and Menominee would become “civilized” by turning to farming—in a region with short growing seasons and shallow, sandy soils.

Even the area around our town, well to the south of the reservations, was at the northern edge of productive farm country. And, in a tragic irony, the clear-cutting in the late nineteenth century forever changed the hydrology of the landscape, making agriculture even less viable. Where the thirsty roots of towering white pines had once soaked up and helped retain rainwater in the soil, there was now only scrub, pasture, and cropland. Rainwater and snowmelt coursed over the landscape unimpeded. Erosion was ferocious, and the already marginal sandy soils were quickly washed away. Floods became more frequent and extreme, and sediment load in rivers increased by 500 percent, leaving a measurable stratigraphic record in floodplains and lakes.4 Even if we would like to delete from historical records the shameful facts of the lumbering era, they are indelibly recorded by the land itself.

Soil conservation became a priority in Wisconsin and the rest of the country in the 1930s, as it grew obvious that agricultural practices were dramatically accelerating the natural, inevitable geologic process of erosion—an early sign of the looming Anthropocene. Like almost all country kids, I was in 4-H, the youth-mentoring organization founded to train future farmers, and we learned a bit about preventing soil loss from US Department of Agriculture filmstrips and brochures. Every 4-H member was also given a bundle of fifty white pine saplings to plant each year, which we moaned about at the time, but I now see it as an enlightened lesson in environmental citizenship.

In other ways, 4-H was not so enlightened. All members needed to sign up for at least three “projects”—dairy, poultry, sheep, hogs, gardening, woodworking, knitting, etc.—that would yield animals, vegetables, or crafts to exhibit at the county fair. I wasn’t a farm kid, so raising livestock wasn’t an option, and the choices were further constrained by unwritten but closely observed gender rules. One year, out of naïveté, I signed up for woodworking. My father was a master cabinetmaker with a well-equipped workshop, and I already used his tools to make furniture for my dollhouse. As it turned out, I acquired few new woodworking skills from the meetings of the 4-H group but did learn to make myself as small and invisible as possible in male company, like Jane Goodall crouching in the forest, documenting the behavior of chimps. My observations would prove invaluable years later in decoding male conduct in physics classes, faculty meetings, and remote field camps.

I was also in the gender-appropriate 4-H sewing project, which culminated each year in the Dress Revue, where members modeled garments they had made. Resisting my mother’s advice, I chose a pattern with complicated bodice pleats and frilled cuffs, which I cried and labored over for weeks. When at last the dress was done, I felt sure that my technical virtuosity would be recognized by the judges. On the morning of the Revue, I got a ride into town with the older neighbor girls. They hadn’t managed to finish their frocks and had resorted to stapling the hems. Sitting in the backseat, I smiled and thought smugly about my masterpiece.

When we arrived at the Revue, however, I realized I hadn’t given much thought to the modeling part—how I would be under as much scrutiny as my dress. When my turn came to walk and twirl before the female judges, I cringed and cowered, attempting to hide my flat chest, bitten nails, and ungainly feet. The judges barely looked at the pintucks and buttonholes I had toiled over. The beautiful neighbor girls strode confidently up in their stapled dresses and took blue ribbons. I learned something that day about how women can judge each other and resolved not to be part of a system where appearance mattered more than substance. Although I can still feel the sting of humiliation, being told early on that I was not a pretty ornament spared me from years of pinning my self-worth to external standards of beauty.

In the early 1970s, the country was being rocked by social upheaval, but traditional norms prevailed in our community. By the time I was eight or nine, I began to be aware that our family was culturally anomalous. When Ms. magazine was first published in 1972, my mother immediately subscribed, and I studied every issue with scholarly intensity. We lived in a house that my father had built—was still building—in the woods. For
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