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To John









Glaciers have shaped roughly a third of the land area of the planet. How could they not shape the ways we move and think, honed as we are, on sharp arêtes, domed cliffs, and the U-shaped valleys between, the floury rivers and string lakes held tight in steep canyons?


—Gretel Ehrlich, The Future of Ice
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INTRODUCTION



The Emergence of Ice-Patch Archaeology


In September 2021, I attended a scientific conference called Frozen Pasts. I got lucky. This particular conference (there had been four previous Frozen Pasts conferences) was held in Pray, Montana, less than an hour from where I live at the northern edge of Yellowstone National Park. Frozen Pasts gathers a rare breed of archaeologist—those who visit the most difficult of alpine environments in search of ice, or rather what the ice contains. They are known as ice-patch archaeologists.


At the time I worked remotely as a science writer for Utah State University. My job entailed writing reports for the National Park Service on the current condition of a wide range of subjects from birds to rare plants, but I was never asked to write about archaeology. In the National Park Service, cultural and natural disciplines are kept separate. This separation has never sat well with me. Aren’t our human stories important to understanding the environment? Archaeologists would shout, “Yes!” I knew this to be true, which is how I found myself at a conference full of archaeologists.


At its core, archaeology is the study of our past through the material objects our ancestors left behind. When most of us think of archaeology, our minds drift toward images of Indiana Jones risking life and limb in his quest to rescue ancient artifacts from the hands of evildoers. This romantic vision of archaeology has been reinforced through dozens of novels and movies: stories of lost cities, ancient temples hidden under a thick tangle of rainforest, and tombs of once-powerful rulers buried with priceless treasures. But archaeology isn’t simply about objects, nor is it a treasure hunt; it’s about using objects to interpret how people lived and interacted with each other and their environments in the past. Archaeologists are storytellers and artifacts are their muses.


Ice-patch archaeologists are especially attuned to the environmental aspect of not only our past, but also our present, because ice-patch archaeology arose out of our current climate crisis. As the climate warms, perennial patches of ice and snow (that is, bodies of ice that persist year after year) in mountain ranges around the world are melting. As these bodies of ice melt, artifacts that have lain frozen beneath the surface for hundreds or even thousands of years are beginning to emerge. But these aren’t just the stones and bones that typically make up the archaeological record. Ice-patch artifacts include leather shoes and grass capes, birch bark containers, cups made of elm wood, and bows and arrows with bird-feather fletching still attached. Organic artifacts like these decay in a few years if left exposed to sunlight and wind, but alpine ice and snow have kept these objects in a state of suspended animation for hundreds or thousands of years. That is, until the ice began to melt.


The Disappearing Cryosphere


The frozen parts of the world are collectively known as the cryosphere. The cryosphere (from the Greek word krios, which means “cold”) is made up of mountain glaciers, polar ice sheets, ice caps, sea ice, permafrost (frozen rock and soil), and seasonal ice and snow. Although only around 10 percent of Earth’s surface is permanently frozen, the cryosphere stores almost 70 percent of all our fresh water. Nearly every drop (around 99 percent) is locked away in the ice sheets atop Greenland and Antarctica. The remaining 1 percent is held in mountain glaciers and perennial snow patches, and it is these bodies of ice that hold a surprising amount of human history.


Alpine glaciers and perennial snow patches are found all over the world, on every continent. Globally, the presence of glaciers and perennial ice patches varies by altitude and latitude. The farther north (or south) from the equator, the lower the permanent snow line. The foot of the Cotopaxi Glacier in Ecuador, for example, lies at a dizzying 16,400 feet, while some Alaskan glaciers flow directly into the sea. Aside from the global attributes of altitude and latitude, local topography within a given mountain range creates microclimates that influence where snow and ice can persist year-round. For example, in the northern hemisphere, north-facing slopes are colder than south-facing slopes. Even on warmer south-facing slopes, shadows provided by ridges, summits, and other landforms can help preserve snow and ice even during the hot summer months.


These perennial bodies of ice supply meltwater to river networks that extend far beyond the mountains themselves. Glacier-fed drainage basins cover a quarter of the land surface outside the poles, providing water to one third of the world’s population, which is why mountain glaciers are said to be the water towers of the world. Glaciers are much more relevant to our everyday lives than we might realize. You could be part of the one third of the world’s population who benefits from glacial meltwater, for example.


In the United States, glaciers supply water to people living in mountainous states like Montana, Colorado, and Wyoming, but also to those who live far from glaciers, such as in Texas, Missouri, Louisiana, and Oklahoma. Glacial meltwater irrigates fields and waters livestock in all these states. In Europe, South America, and high-mountain Asia, glacial meltwater generates hydroelectric power. Glacial meltwater keeps streams cool and provides habitat for fish and other wildlife, which cultures around the world rely on for sustenance. And nearly all mountain communities worldwide benefit from tourism to see glaciers, especially as they begin to disappear, sparking a new kind of adventure-seeker—the last-chance tourist.


Yet, worldwide, most of the more than two hundred thousand mountain glaciers are shrinking. Over the last two decades, mountain glaciers have lost almost as much volume as all the glaciers and ice sheets in Greenland and Antarctica combined, according to a 2021 study published in the journal Nature. And, according to the World Glacier Monitoring Service, for the thirty-fifth year in a row (since 1988), glaciers have lost ice rather than gained ice.


The future of ice is equally grim. A recent study published in the journal Science indicates that, based on the amount of greenhouse gases we’ve already put into the atmosphere, mountain glaciers will lose 26 percent of their mass—and half will disappear altogether—by 2100. We’ve already seen an average rise in temperature of 2.0°F (1.1°C). If we limit the rise in average global temperature to 2.7°F (1.5°C), which is considered an ambitious goal under the 26th Conference of the Parties (or COP26) agreement, then half of all mountain glaciers will still disappear. If we continue down our current path, we’re headed for a 4.9°F (2.7°C) increase in temperature by 2100. At this level of warming, all the glaciers in the Alps, the North American Rockies, and New Zealand will melt sometime during the next fifty to seventy-five years.


It’s hard to overstate what this loss means. Glaciers and permanent patches of snow are essential to the balance of life that so many cultures and communities—in fact, all humans—rely on to survive. That sounds rather dramatic, but the absence of ice means that the Earth is hot, perhaps too hot for survival. On July 4, 2023, as I wrote these pages, the Earth’s average temperature reached its highest level since humans began collecting such data. So many temperature records have been broken in the last few decades and with such increasing frequency that the term “record-breaking” is almost a cliché. People all over the world are literally dying from the heat.


Although humans have adapted to live in multiple ecosystems and climates around the world, for the past six thousand years or so, humans have concentrated within a relatively narrow subset of temperatures that range between 52°F and 59°F (11°C and 15°C). A second, smaller mode occurs between 68°F and 77°F (20°C and 25°C), which corresponds to the region that experiences Indian monsoons (the rain helps mitigate some of the effects of high temperature). As a result of warmer temperatures, our habitable climate niche is moving higher in altitude and latitude. In the coming half century or so, an estimated one to three billion people will be left outside the human climate niche. Furthermore, many of the domestic plants and animals on which we have come to depend are adapted to thrive within the same climate niche, and most of the world relies on just a few major crops—corn, wheat, rice, and potatoes. We are hurtling toward a world that is largely uninhabitable.


Climate change is unequivocally human-caused. That is not up for debate and hasn’t been for a long time, contrary to what some people would have you believe. We’ve been told a story that the climate isn’t changing or that if it is, we are not to blame. We’ve even been told that warming is good. The narrative has been controlled by the few but powerful people who stand to gain from such a story. These powerful people have politicized not only the health of the planet on which we depend, but also our own health, by politicizing how water is shared and distributed as it becomes more limited, for one example.


But human-caused climate change couldn’t be less of a political issue. It’s a crisis for the global community of life—human or otherwise. The climate crisis, whether we live in an industrialized nation or one that has contributed very little to climate change, is part of our collective story. It’s time we took the story back from the hands of those who would ruin our future so that they could profit in this one lifetime.


The Paradox of Melting Ice


Glaciers are our most visible manifestation of climate change and the effects of our actions on the one planet we have. We can see with our own eyes how fast the ice is melting. Photographs of glaciers from one year to the next reveal a vanishing feature of Earth’s system—one that has been around throughout human history. But thinking about glaciers facing extinction reduces these bodies of ice to one story—melt. Yet glaciers have more than one story to tell. They figure prominently in Indigenous narratives, they inspire art and literature, they spark both fear and awe. They give and take life. Glaciers can be read like books, allowing us to peek behind the curtain of time. Scientists study ice to understand past climates, document major events in Earth’s history, and chart our own influence on the planet.


Ice patches, too, are archives of the past. And now both archaeologists and climate scientists are learning that these seemingly insignificant bodies of ice have their own stories to tell. While objects melt out of glaciers all the time, they are often smashed to pieces because they are in perpetual motion owing to the immense pressure of their own weight and gravity. Perennial ice patches, on the other hand, never get large enough to begin flowing. Ice patches are stable, and it is their stability that makes ice patches so good at preserving ancient artifacts.


Ice patches have been overlooked as places with archaeological potential because no one thought that ice patches were that old. Not much had been found in or near them save for a few objects reported during the early twentieth century. Under the headlines “Ice Gives up Indian Arrow” and “Observable Finding of Centuries Old Weapon Found in North America,” the March 15, 1925, issue of the Vancouver newspaper The Province reported the discovery of an intact arrow with fletching, sinew lashing, and a chipped stone projectile point on a glacier in North America. Around the same time, complete arrows with fletching, sinew lashing, and projectile points were found in the Oppdal Mountains of central Norway. But these early discoveries were regarded as “mere curiosities and not the harbingers of a soon-to-be globally relevant research frontier,” as one group of archaeologists put it.


It wasn’t until a big melt in the early 1990s that archaeologists began to pay attention to alpine and high-elevation ice patches. It began with a mummy named Ötzi—a nearly perfectly preserved corpse that was discovered in 1991 in the Ötztal Alps, which straddle the border between Italy and Austria. The extraordinary circumstances in which this mummy was found and preserved led many archaeologists to believe that he was a one-off discovery, but at least one archaeologist suggested that the discovery signaled the start of something new.


In 1992, archaeologist Werner Meyer wrote that these finds “are hardly to be interpreted as unique exceptions, but rather as harbingers of further find assemblages, the discovery of which will be reserved for a future branch of science, the coming ‘glacial archaeology.’” (Archaeologists in Europe and Canada refer to ice-patch archaeology as “glacial archaeology,” even though their focus is on patches of stable ice rather than glaciers. Throughout this book, I use the term “ice-patch archaeology.”)


Still, not everyone was convinced that ice-patch archaeology was truly a new branch of archaeology or whether it was simply traditional archaeology practiced in a different place—at the edge of alpine ice. But as the climate continued to warm and the ice continued to melt, artifacts began emerging from ice patches around the world, including in Switzerland, Canada, Norway, and most recently, Mongolia. The phenomenon became so widespread that by the end of the aughts, there was little doubt that ice-patch archaeology was unique.


Part of what sets ice-patch archaeology apart from traditional archaeology is its intimate connection to climate change. For organic artifacts to have been preserved in the first place, there must have been ice at the time the objects were left behind. And for those objects to have persisted, the ice must have been continuously or near-continuously present. But for an archaeologist to find such an object, the ice must have melted enough to expose it but not so much and for so long that the organic parts disintegrate. All of these factors converge to bring about a unique type of archaeology directly related to climate change.


Ice-patch archaeologists are responding to the climate crisis like emergency-room doctors—triaging ice patches by focusing on those that yield (or are most likely to yield) the most cultural material so that the loss of these heirlooms isn’t total. It’s an ambitious task given that there are only a handful of ice-patch archaeologists, hundreds of thousands of perennial ice patches worldwide, and a rapidly warming climate.


Ice-patch artifacts provide not only a portal to the past, but also a connection to the present that helps us think about our future—a future without ice. Within the ice is a cultural record of adaptation and response to past changes, but we’re losing that record at a time when we need it most. It’s a paradox: The more the ice melts, the more we learn about the past...while melting ice compromises our future. Although we can’t rewind the clock to a time before human-caused climate change, we can use the knowledge gained from melting ice to help us respond more thoughtfully when considering the kind of future we want for ourselves and for the generations of humans yet to be born.


While it’s tempting to think of ice-patch archaeology as a silver lining to climate change, its very existence also signals its own demise—because when the ice is gone, whatever organic objects were preserved within it will disappear forever. There will be no way to study ice because there will be no more ice to study. Hundreds, perhaps thousands, of ice-patch artifacts have already decayed from exposure after the ice around them melted. As one ice-patch archaeologist once told me: “It is a race with an uncertain finish line.”


Stories in the Ice


In the following pages we will travel the globe, traversing both time and space, to discover what ice-patch archaeology has to teach us about our past, present, and future. We will travel to mountain ranges in places where ice-patch archaeology has been underway for thirty years or more—the Alps and Norway’s Jotunheimen Mountains. We will also travel to the Canadian Rockies, the Beartooth and Absaroka Mountains in Montana and Wyoming, and Mongolia, where ice-patch archaeology has only recently emerged. In the Peruvian Andes, we will go on a spiritual journey to the Qolqepunku Glacier, and we will travel to the Himalayas, where locals are growing their own glaciers based on ancient traditions. Throughout these pages, I explore the shifting view that Europeans held of the Alps (from fear to awe to conquest) as they grappled with the effects of a changing climate on mountain glaciers during a period called the Little Ice Age. But the European understanding of the alpine region is only one way of relating to these rugged ice-filled landscapes.


In each of these places, we learn about the different stories ice has to tell, from hunting and subsistence to travel and trade to spirituality and reverence. While ice patches occur in similar environments around the world, the story they tell is unique to each region because of the extraordinary diversity of human culture. Some of these relationships were completely unknown before ice-patch archaeology arose, and they have challenged long-held assumptions about the role of mountains and alpine environments in culture.


As I listened to archaeologists, climate scientists, and Indigenous scholars speak at the Frozen Pasts conference, I began to see how ice-patch archaeology is especially well suited to shift the discourse on climate change. Ice-patch archaeology inherently draws people diverging from Western-conceived professions of scientific “expertise”: people who are connected to the mountains, and to ice, because of their culture, because of storytelling, and because of ancestry.


I first learned about the phenomenon of ice-patch archaeology while working in Yellowstone National Park as an ornithologist. I never imagined I’d one day write a book about archaeology, but over the years I paid attention to what was happening with the ice and artifacts. Every week it seemed that I read another news story about another artifact melting out of the ice, whether it was an ancient arrow or a pair of skis. The climate-change connection combined with my love of mountains and interest in our human story inspired me to write this book. My hope is that readers begin to see glaciers and ice patches not just as melting bodies of ice, but as archives filled with stories and heirlooms.










ONE



Murder in the Alps


When the dead man arrived at the Institute of Forensic Medicine in Innsbruck, Austria, Hans Unterdorfer saw this was not a typical glacier corpse. Not only were all the dead man’s limbs, ears, and toes intact and attached, but his body was also in a state of near-perfect preservation. Most corpses found melting out of glaciers have been ravaged by the shearing force of flowing ice—limbs wrenched from sockets, flesh torn from bones, skin stretched and misshapen. Glaciers sculpt landscapes, carve valleys, and crush boulders the size of small houses. A figure as fragile as a human stands little chance of emerging whole against such power. Yet here was this almost perfectly preserved mummy, dried out like a strip of jerky, weighing only about thirty pounds.


By the time the local undertaker delivered the mummy to the exam room, his flesh had begun to thaw. The stench of putrefying remains permeated the small space. Unterdorfer, the head surgeon at the university, heaved open the windows to diffuse the smell. He then rinsed away the grit and clumps of ice encrusting the dead man before beginning a brief exam. His secretary Uta took notes. At the top of the intake form, she filled in the date (23 September 1991) but left the name, occupation, sex, and address lines blank. She wrote:




Identity: not yet established; unknown mummified mountain corpse from the ... Ötztal [Alps]. The body, along with grayish-black sodden material was delivered in a colourless body bag and placed on the table ... The other items brought with it are contained in a black bag.





The “other” items included a small axe, several flint arrowheads, a pouch attached to a belt—both made of leather—and a stone dagger. The body had been found four days earlier by a German couple who had been hiking on the south side of the Ötztal mountains in the Italian province of South Tyrol. Erika and Helmut Simon were on their way down the 11,529-foot Finailspitze—one among a row of needled peaks that stitches northern Italy to southwestern Austria—when they saw something odd breaking the surface of the snow. “Our first impression was that it was rubbish, perhaps a doll, because by now there is plenty of litter even in the high mountains,” recalled Helmut. But as the couple moved closer, Erika exclaimed, “Look, it’s a person!”


It was a fortuitous accident the Simons were there at all. The day before, they had hiked to the top of the Similaun—a massive mountain southeast of the Finailspitze along the main alpine ridge. The trail gains more than 6200 feet in just over five miles, rising far above timberline and alpine meadows to a place where only snow and ice cling to bare rock and scree. To summit the peak, they had to cross a small glacier that until the 1970s had been connected to the nearby Niederjoch Glacier. Just in the last ten years, the Niederjoch Glacier has lost an impressive forty-six feet of ice from its leading edge.


During most summers, the south-facing glacier’s gently sloping tongue requires no technical skills and minimal mountaineering gear to cross, but the summer of 1991 had been unusual. In early spring, a plume of Saharan Desert dust swept across the Alps, staining the white glaciers burnt orange. These Saharan dust storms are infrequent but not uncommon in Europe (though they’re becoming more intense as the climate changes). A midspring snowstorm coated the dust in bright white snow, but the shielding effect was temporary. By midsummer, the spring snow had melted and unveiled the orange layer beneath. The color of glaciers and other bodies of ice goes beyond aesthetics; it affects how fast ice melts.


Every surface exposed to sunlight absorbs some energy and reflects the rest. The amount of energy reflected by an object is called its albedo, which is measured as a percentage of total energy on a scale from 0 percent (all energy is absorbed) to 100 percent (all energy is reflected). Pure snow has an albedo of 80 or 90 percent, but old snow covered in a thin layer of dirt and debris might have an albedo of 40 percent or less. The lower the albedo, the faster the ice melts. The orange coating lowered the albedo of glaciers throughout the Alps, causing rapid melt.


The Simons paused at the edge of the ice to strap crampons to their boots. The crampons’ metal teeth bit into the ice as the Simons stepped onto the glacier. Rivers of meltwater gurgled beneath their feet. Crevasses sliced deep, fading from glacial blue to black. Most crevasses were too wide to step over, so the Simons were forced to make long detours in search of crossings no wider than a stride length. It took so long to navigate the glacier that by the time the Simons reached Similaun’s summit slender shadows drifted east as the mid-September sun slid behind the mountains.


As the couple took in the wide sweep of the Ötztal Range, Erika and Helmut considered their options. They hadn’t planned on spending the night in the backcountry, but they knew they’d never make it back to their car before dark. The Similaun Hut, just a two-hour hike from the summit, offered food, plenty of beer and wine, and warm bunks protected from the cold alpine night. They figured they’d spend the night at the hut and hike out early the following day, but when they awoke, a slow-rising sun illuminated the Ötztal Range in the kind of vivid detail that only the driest alpine air can deliver. The day proved irresistible, so they headed up the Finailspitze rather than hiking down the mountain as they had planned.


They reached the summit around noon but didn’t linger. Bruising winds rising from the valley below threatened to knock them off the narrow ledge. They pulled their layers tight around their necks to shield them from the chill and began searching for the marker that would lead them back to the trail and to the hut, where they had left a few belongings. Erika soon spotted a stick held up by a pile of rocks. These steinmanndls, or “little stone men,” are sometimes placed in the alpine to prevent hikers from losing their way in landscapes where trails aren’t always obvious. The steinmanndl was close to the Hauslabjoch—a pass not far from the main ridge between the Finailspitze and the Similaun. They crossed a wide snowfield that ended along a natural rock wall as they made their way to the trail marker. The wall had collected a pool of meltwater from a nearby glacier. To avoid soaking their boots, the Simons were moving along the inside wall of the trench when Erika noticed something odd poking through the snow.


The corpse lay face down in the slush. Only the crown of his head and upper torso rose above the surface. His skin, tanned deep golden brown like old shoe leather, stretched thin across a pair of hollow shoulder blades and the knobby ridge of his spine. A few scattered objects lay nearby—a leather pouch, a small axe, and a scrap of birch bark in the shape of a tube that Erika described as “squashed flat, wound round with string or leather, and open at both ends.” Erika thought a bird might have carried it there since they were well above the timberline.


The Simons were unnerved. Although they were keenly aware of the dangers of mountain travel, they’d rarely come face-to-face with the reality of what could happen in the mountains. Every year, hundreds of people die while touring the Alps. Some slip into crevasses. Others are buried in avalanches. A surprising number of people die of heart attacks. But the summer of 1991 had been noteworthy for the number of bodies recovered.


In the previous four weeks, five other bodies had been found melting out of Ötztal’s glaciers. The first bodies belonged to a pair of novice mountain guides who died in 1953 after falling into a crevasse hidden by a weak snow bridge. A few weeks later, someone stumbled upon the corpse of a mountaineer who had died a decade earlier when the safety mechanism on his rope failed, releasing him into a 100-foot free fall down a crevasse. The oldest bodies found that summer belonged to a couple reported missing in 1934. Now a total of six corpses had melted out of the ice, the same number of bodies found in the Ötztal Alps during the previous thirty-nine years combined.


After the Simons informed the Similaun Hut’s proprietor of their discovery, local police organized their fourth recovery of the season. Over the next four days, two dozen alpine recovery specialists, police, and curious locals worked at carving the dead man from the ice, but when he refused to budge, their tactics became more aggressive. They used a pneumatic chisel to chip away at the ice, chewing up the flesh around his hip. They used ski poles to gain leverage over the torso, letting the body slap back down onto the hard surface. They jabbed at the ice around him with a pick. They stepped onto his back, tugged at his limbs, and crushed his belongings under heavy boots. No one suspected that the body could be significant. Their main objective was to get the man off the mountain before autumn snow delayed the recovery until the following spring.


Their aggressive methods worked, and eventually, the corpse was ripped from the ice and loaded into a recovery bag with the zipper left partially open, because by now the body had begun to smell. The visible items lying on the snow were stuffed into a trash bag and hauled off the mountain for delivery to Unterdorfer’s exam room.


***


On a cold metal slab at the Forensic Institute in Innsbruck, Unterdorfer bent over the mummy. The mummy’s right lip curled toward his withered nose. His eyeballs were shriveled in their sockets like a pair of raisins. He was naked save for a leather shoe strapped to his right foot, which was stuffed with grass and held tight to a bony ankle with rope, string, or leather straps. Unterdorfer couldn’t be sure. The deceased had also been wearing leather trousers, but those had fallen apart on the mountain. Scraps of fur-like patches clung to his body. Unterdorfer continued dictating his findings to Uta.


The corpse’s right arm lay at his side, palm cupped as if he’d been “gripping a round object.” The left arm “extended from the shoulder joint at an angle upward to the right,” beneath his chin. A series of “blackish-grey linear discolorations ... arranged in parallel series” lined his right wrist and left elbow. The same markings inked his right knee, ankles, and lower back. The muscle tissue on his left hip had been “torn out in hide-like scraps,” exposing his thighbone. Unterdorfer suspected scavengers, but the damage had been done during the difficult recovery.


Unterdorfer also noticed a patch of skin the size of a tennis ball that had been torn from the back of the corpse’s skull, though he didn’t see any fractures in the bone. Other than the exterior damage to the head, hip, and a few other places, Unterdorfer saw no immediate cause of death. From the man’s unusual belongings, Unterdorfer suspected that the corpse was “many hundreds of years old ... an original inhabitant of the Ötztal,” he joked. Judging by the corpse’s presumed age, Unterdorfer knew that an autopsy was out of the question—at least for the time being. This was a case for an archaeologist.


Konrad Spindler, who was a professor of archaeology at the University of Innsbruck at the time, had been casually following the news about the dead man all weekend. On Saturday, the Tiroler Tageszeitung, a local newspaper, reported that a body had been found not far from the main ridge that marks the border between the Austrian province of Tyrol and the Italian province of South Tyrol. From an archaeologist’s perspective, the six corpses that had melted out of the Ötztal Alps that summer were inconsequential. However, on Monday morning when Spindler read a second news report about the most recent body, it made him sit up. The morning news report read:




The world-famous South Tyrolean mountaineers Reinhold Messner and Hans Kammerlander, now on a circular tour of the South Tyrol Peaks, took a closer look ... at the body found at the Similaun Glacier. Messner remarked that the body might be a warrior from the days of Frederick IV [late fourteenth century], popularly nicknamed “Empty Purse.” Messner and Kammerlander ... believe that this is an exceptional archaeological discovery.





Spindler had recently established a subdepartment specializing in medieval and modern archaeology within the Institute of Archaeologies at the university. A fourteenth-century corpse would fit in well with his work, so when Rainer Henn, Unterdorfer’s supervisor, called Spindler about the dead man early Tuesday morning, he knew he had to see it for himself.


Just after eight in the morning, Spindler met Henn at the Forensic Institute. The brightly lit examination room, walled with pale green tiles, reeked of disinfectant. The putrid odor of thawing flesh from the day before had been mixed with the antiseptic smell of a research laboratory. The corpse lay supine atop a metal slab. Some of the more unique objects found with the body had been placed on a dark green cloth near the dead man’s head: an axe, a small flint dagger, a tassel of hide scraps attached to a stone bead, a wooden stick with holes in it, a scrap of leather, and a bag with just the tip of a flint point sticking out of it.


Spindler, tall with a receding hairline and round, wire-rimmed glasses, bent over the table. He gave only a cursory look at the body. He was more interested in the items brought down along with the body than the body itself. (Archaeologists don’t often work with human remains. Their expertise lies in the objects associated with humans and what those objects reveal about culture and life in the past.)


As Spindler handled each object, he considered its shape and form, matching them in his mind to those of similar objects he’d seen in his other work. Of course, he’d send samples of the man’s body and his belongings to a lab, perhaps several labs, for radiocarbon dating, but that could take weeks, maybe months.


It’s worth mentioning here that a unique aspect of ice-patch archaeology compared with traditional archaeology is that so much of the material found is organic, which means that most ice-patch artifacts can be precisely dated. All organisms incorporate carbon isotopes into their tissues throughout their lives. Upon death, one carbon isotope (carbon 14) decays over time at a constant rate. By comparing the ratio of carbon 14 to stable carbon isotopes, scientists can determine the age of the organic material. This method works well for organic objects up to fifty thousand years old, after which the amount of carbon remaining in organic material becomes vanishingly small.


Although Spindler would wait weeks for the radiocarbon results to come in, he knew he could estimate when the man had lived by matching the craftsmanship and materials of his tools with similar tools of known dates. This is called “typological dating.” Before radiocarbon dating of organic materials became available in the 1950s, it was one of the few means of dating that archaeologists had, and it’s still commonly used by archaeologists.


The flint tools hinted at the Neolithic, but Spindler suspected that the axe dated to the early Bronze Age. He’d never seen a completely intact axe preserved with its binding and handle. No archaeologist had. Most often, the wood and bindings decompose quickly from exposure. Only a few axe heads had been found with their handles, but never attached to them. The axe handle, or haft, was two feet long, made of a single piece of wood cut from a yew tree and shaped like an L. The L was a branch that had grown out of the trunk and was cut while the tree was still alive. The blade of the axe head was less than four inches long and was covered in a thin ocher patina from prolonged exposure to water. It was wedged into a notch in the haft on the short end of the L and bound with leather cord. A scratch mark in the blade exposed a thin line of pinkish-orange metal. Spindler wasn’t sure whether it was copper or bronze.


All was quiet in the exam room save for a clock ticking on the wall. Unterdorfer and Henn waited with anticipation. After some moments, Spindler spoke. The body is “about four thousand years old.” He followed up more quietly with, “and if the dating is revised it will be even earlier.”


In his 1996 book The Man in the Ice, Spindler recalls that Unterdorfer looked at him “with total disbelief.” He had suspected that the corpse was many hundreds of years old, but four thousand years old was far beyond his wildest guess. Henn would later say that Spindler’s “jaw simply dropped” when he saw the man’s tools. This was a fully equipped prehistoric mummy, the likes of which had never been seen before. I imagine that the scientists erupted in a lively exchange of what this body could mean for archaeology in the Alps (and undoubtedly for their careers, especially Spindler’s). No one in the room that day could have anticipated that the discovery would sprout an entirely new subfield of archaeology focused on ice.


For many years scientists believed that Ötzi had been found melting out of a glacier, but contrary to what scientists believed at the time, the body had not melted out of a glacier. If it had, his remains and belongings would have been shredded and his belongings turned to dust. It’s possible he would not have been found at all. Instead, he’d been preserved in a stationary patch of ice in a mostly flat area next to but not part of a glacier. The fact that Ötzi had been preserved in a stationary patch of ice inspired the possibility that other ancient objects may also be frozen, intact, in the ice.


Later that day, Spindler and Henn held a press conference in one of the university’s lecture halls. The press had been clamoring for interviews since reading Monday’s report suggesting that the body was perhaps six hundred years old. Now that the date had been revised, reporters were greedy for an explanation of how a four-thousand-year-old, perfectly preserved corpse had lain so long near a popular trail without being discovered until now.


Although Spindler didn’t have an immediate explanation for the mummy’s existence, he tried to put the discovery in context by describing other ancient human remains. Spindler recounted the most famous mummies in Europe—the so-called “bog bodies.” The moist, acidic soils of Northern Europe have preserved more than 1400 corpses from ancient times. Most of them date to the Iron Age—a time when the climate was favorable for bog development. The oxygen-free environment coupled with moist and acidic soils created a kind of “skin bag” with the remains of collapsed internal organs held inside. Scholars believe that many of these bodies were dumped into bogs after violent deaths for the biblical crimes of adultery or homosexuality.


Spindler also mentioned that in the late 1920s, the first of many burial sites were found in the Altai Mountains of Siberia. The bodies belonged to elite equestrian nomads of the Scythian Empire who dominated much of Eurasia from about the eighth to the third century before the Common Era (BCE). The bodies had been artificially mummified before burial, but their preservation was enhanced when water leaked into their tombs and froze. And in 1972, two hunters discovered eight freeze-dried mummies in two graves on the northwest coast of Greenland. The graves contained the bodies of six women and two children. The dry and bitterly cold arctic air kept these bodies from decomposing for five centuries.


When archaeologists find human remains, it’s usually because someone buried them on purpose, and archaeologists knew where to look for them. While burials communicate a lot about the ritual aspects of a culture, those rituals may have little to do with how people lived their day-to-day lives. After all, death only happens once in a lifetime, and not everyone is treated the same after death. The Scythian mummies were buried with luxurious Persian carpets and Chinese silks, the remains of purebred horses, and richly decorated saddles. These items detail the riches of their culture—items that were probably enjoyed by a select few. But it’s the ordinary that makes up most of our lives: the foods we eat, the clothes we wear, and the tools we use. It was the ordinariness of the Ötztal corpse that distinguished him from most other mummies and, ironically, made him that much more special.


As far as anyone could tell, the Ötztal corpse hadn’t been buried, as one group of scientists would later claim. He’d apparently suffered an accident in the mountains and died surrounded by the tools he used every day. The Ötztal mummy was so well preserved by ice and snow that bits of brain clung to the inside of his skull. The undigested contents of his last meal were held within his shriveled stomach. And his tools, complete with wooden parts, emerged as whole objects. That an accidental burial could lead to such extraordinary preservation was unheard of at the time.


A few days after the press conference, Spindler and other university scientists established a committee to organize research on the mummy and his belongings, handle media inquiries, and ensure the continued preservation of the corpse. The committee purchased two freezers—one to store the body and the other as a failsafe in case the first freezer broke down. Both freezers were set to 21°F (-6°C) and high humidity to mimic the conditions of the ice on the mountain.


Next, the committee set to work on giving the dead man a name. Naming archaeological finds is a matter of practicality. Names are assigned based on the nearest geographic location included on official maps to where the object(s), or in this case a body, was found. The geographic eponym is then followed by the age or period the find is from, and finally, the type of find. The official name they gave the dead man was “Early Bronze Age glacier corpse from the Hauslabjoch.” It was a mouthful and conveyed all the mystery of a dry scientific report, however useful to archaeologists.


Reporters craved a more exciting epithet, so they made up their own names for him. The French called him “Hibernatus.” The Germans called him “Frozen Fritz.” Others called him simply “The Iceman.” But the nickname that stuck was “Ötzi”—a mash-up of Ötztal and Yeti—first printed in a Vienna newspaper soon after the discovery.


The moniker animated Ötzi for readers. This wasn’t just an intriguing archaeological discovery; Ötzi had been a living person who had met an unfortunate end thousands of years ago. It could happen to anyone. It had happened to hundreds of people, including the five other souls found that summer. Although Ötzi had lived in a different time, his humanity was something everyone could identify with. Even the scientists who studied him began calling him Ötzi.


But it wasn’t long before the committee had to revise Ötzi’s official name. The forensic experts had sent bone and tissue samples as well as grass found with the corpse to four different European labs for radiocarbon dating. Those involved in the project also wanted to be sure that the dates of the items found with the body and the body itself matched. If so, then they could reasonably assume that the items belonged to Ötzi. Small samples of tissue and bone from Ötzi’s torn hip were sent to labs in Oxford and Zurich. Labs in Uppsala and Paris received grass samples from Ötzi’s clothes. While scientists in the Oxford lab were double checking their unexpected results, someone from the lab in Paris leaked the information to the press. Spindler found out about it from an Italian reporter who called him for comment.


Ötzi was 5300 years old—more than a thousand years older than Spindler had estimated. That put Ötzi into the Late Neolithic Age—the last of the stone ages, marking the transition from hunting and gathering to agriculture. In Europe, the Neolithic began roughly nine thousand years ago with the first farming societies in Greece. Farming spread throughout Europe, reaching the foothills of the Alps at least 6500 years ago. Given this new date, the mummy was officially renamed “Late Neolithic glacier corpse from the Hauslabjoch,” but everyone still called him Ötzi.


***


In the months following Ötzi’s discovery, the media grew increasingly desperate for his story. The committee had not given them much to work with. When the media didn’t get the story that they craved from Spindler and his team, they began making up their own stories. Could he have been a prospector mining for precious metals? His axe, it was discovered, had been made of almost pure copper. The unusual material signaled that Ötzi was someone of status. One journalist speculated that Ötzi was a Neolithic businessman on his way to trade with a village on the other side of the main Alpine ridge. At one point, rumors swirled that Ötzi was a fake, planted on the mountain to create a sensation. Some went as far as to suspect the scientists of being in on the alleged conspiracy.


One particularly amusing theory was that Ötzi had tied one on and passed out on the mountain. In a letter to the editor published in the journal Science, George B. McManus wrote:




[Ötzi’s] folded-over ear is a common consequence of having had too much to drink. Invariably, when one goes to bed in this state, he or she wakes up with a sore auricle [ear]. I thus propose that we cannot rule out the possibility that the Tyrolean man’s downfall was indirectly attributable ... to overconsumption of prehistoric schnapps.





Horst Seidler, a member of the Scientific Committee for Iceman Research at the time, responded in his own letter, also published in Science, that while a folded-over ear is a “consequence of alcohol abuse ... our colleagues from the Institute for Alpine History Research at the University of Innsbruck have ascertained that no prehistoric bottle of spirits was found among the ice man’s provisions.”


Part of the problem in studying Ötzi is that his body must be kept frozen, otherwise bacteria and fungi would destroy his remaining tissues. To prevent him from thawing too much, scientists working with Ötzi’s remains were forced to fit their studies into brief thirty-minute windows. Those thirty minutes included unwrapping a set of sterile sheets from his body and re-wrapping them when they were finished. All this preparation meant that those studying Ötzi might only have a few minutes to collect samples, take X-rays, or conduct any other research they had planned. Given the time limits, it wasn’t until nearly two years after Ötzi’s discovery that the media heard what they so desperately craved, even if it was only partially true and impossible to verify.


In the summer of 1993, the University of Innsbruck hosted an international symposium on mummies. Scientists from all over the world came to speak about the human remains they studied, from coastal Peruvian mummies to the more famous Egyptian mummies, but it was Ötzi who drew the largest audience. After the lights dimmed in the auditorium, Spindler wove a captivating story about Ötzi’s last days, filled with all the drama the media craved.


Spindler began with these words: “Our man had spent the summer before his death with herds of sheep and goats in the high pastures in the Upper Ötz Valley.” Come autumn, suggested Spindler, Ötzi drove the flock into his village in the valley below. It was the harvest, and the village was busy threshing and storing grain, shearing sheep, and slaughtering some of the animals. While Ötzi busied himself with preparations for winter, he argued with someone from the village. It was a violent encounter. Perhaps there was a power struggle, or his lover took up with someone from the village while he was away tending sheep, or maybe he broke an important community rule. Spindler also theorized that Ötzi’s village may have been attacked and that Ötzi had somehow escaped to the mountains, where he died of exposure in the shallow trench where he was found. Spindler described Ötzi’s final moments like this:




The trench offered some protection from the weather conditions, which were obviously an immediate threat to the man. [He] was in a condition of exhaustion. He knew that sleep meant death. To keep himself warm and awake he trudged a few paces up and down. His quiver fell to the ground, five yards away from the rock ledge. He must have staggered forward, completely exhausted, and frozen, he then tripped on a rock after taking five steps and could not get back onto his feet. His cap fell off so that now he was bareheaded. With his last ounce of strength, he turned himself onto his left side, the least painful position for his injured rib cage. Then he fell into the sleep from which he was to awaken no more. Snow covered his body.





Spindler’s story was unusually dramatic, even for an archaeologist whose job it is to tell stories about the past. He speculated about nearly everything, from the number of steps Ötzi took just before his death to his final thoughts. While many of the scientists in the room squirmed in their seats at Spindler’s highly speculative story, the media were thrilled. Not only was Ötzi a shepherd from the Neolithic, but he was also a fugitive! Finally, they had a narrative they could work with. But while Spindler’s tale was exciting, it wasn’t Ötzi’s real story. Ötzi’s real story unraveled over the following three decades as radiologists, palynologists (scientists who study pollen), surgeons, and pathologists studied his body and belongings in more detail. Ötzi’s true story was a far more brutal one, in fact.


Ötzi’s Last Days


Ten years after Ötzi’s discovery, the search for his cause of death finally moved beyond speculation. By this time, Ötzi had been moved to the South Tyrol Museum of Archaeology in Bolzano, Italy. A few weeks after Ötzi’s discovery, surveys of the find spot revealed that the body had actually been found on the Italian side of the ridge and not the Austrian side as originally thought. This was a bitter blow to the Austrians. While the Italians began retrofitting an old bank in the heart of downtown Bolzano for Ötzi’s eventual return, Ötzi remained in Austria.


Finally, in 1998, six years and four months after his discovery, Ötzi came to his final resting place at the South Tyrol Museum of Archaeology, on the corner of Via Museo and Via Cassa di Risparmio. Ötzi resides on the museum’s second floor along with his clothing and tools, but set apart from his belongings, in a room off the main exhibit hall. I visited Ötzi in July 2022. The darkened room had a single viewing window made of thick glass. Ötzi lay on the other side in a small climate-controlled chamber. A thin sheen of ice clung to his bony frame; museum conservators spray him with sterile water every two months to keep him hydrated. The glass table beneath him serves as a precision scale so that conservators can closely monitor changes in his weight that might signal too much or too little moisture. The temperature of his chamber is set to 21°F (-6°C).


I had seen so many photos of Ötzi that nothing about his appearance surprised me. He looked exactly as I expected. But to be honest, I was a little creeped out being this close to his remains. These weren’t just bones. Ötzi was a real person. As I observed him, I couldn’t help but wonder what he would have thought about all the fuss made over him. Would he consider his position on the second floor of a museum dedicated entirely to his life and death an honor or a curse? A crowd gathered behind me, so I only took a few more moments with him before exploring the rest of the museum.


In 2001, radiologist Paul Gostner and pathologist Eduard Egarter Vigl, both MDs at the General Hospital in Bolzano, scanned Ötzi’s body using a mobile digital X-ray machine, once and for all unlocking the mystery of the Iceman’s death. These were far from the first images collected of Ötzi. On six previous occasions, he’d been X-rayed and scanned using computed axial tomography, better known as a CAT scan. Images of his head, neck, abdomen, chest, spine, ribs, pelvis, and feet—pretty much his entire body—were taken by different research teams prior to the June 2001 scans. While these earlier images showed the damage done to Ötzi during the recovery effort, including a fractured left humerus and punctures to his pelvis and tibia from the pneumatic chisel, scientists also learned that Ötzi had suffered from a variety of painful conditions during his lifetime.


At some point, he’d fractured several ribs on his left side, which were well healed by the time he died. Ötzi had also suffered from degenerative arthritis in his spine, right hip, and knees. The “blackish-grey linear discolorations ... arranged in parallel series” that Unterdorfer noticed during his exam had been applied to all the same places affected by arthritis and were probably therapeutic. The tattoos, sixty-one in all, were drawn by rubbing pulverized charcoal into fine cuts to the skin. But while Ötzi had obviously led an eventful life, none of the injuries revealed in the scans and X-rays showed anything life-threatening—until the 2001 images.


When Vigl and Gostner studied the images, they noticed a strange triangular-shaped shadow in Ötzi’s left shoulder. It was no bigger than the tip of a human thumb. To get a better look, they collected CAT scans of the area. Based on the images, the object had a density almost twice that of Ötzi’s bone structure, so they knew it wasn’t a piece of his skeleton. What’s more is that the soft tissue surrounding the object was also denser than the tissue on the right shoulder, which suggested some kind of injury. And then they noticed a matching hole in Ötzi’s shoulder blade and skin—Ötzi had been shot with a flint-tipped arrow. A high-resolution multidimensional CAT scan taken of Ötzi a few years later showed that the arrowhead had pierced Ötzi’s subclavian artery. Essentially, he bled to death. Ötzi had been murdered.


Once they discovered that Ötzi had been murdered, they took another look at the images collected in previous years to see if they had missed anything. They had. Ötzi had a deep gash on his right hand consistent with a defensive wound. The CAT scan also showed dark spots at the back of Ötzi’s cerebrum, which indicated that he’d suffered a blow to the head that rocked his brain against the back of the skull. But whether he’d been purposefully hit over the head or knocked it against a rock when he was shot with the arrow is impossible to know. There are no witnesses. It is the world’s oldest cold case.


Not long after Ötzi’s cause of death was finally determined, Klaus Oeggl, a paleobotanist and ethnobotanist at the University of Innsbruck, put together a possible chronology of Ötzi’s last days by studying plant remains and pollen ingested with his last meals. Large amounts of pollen would suggest that Ötzi had intentionally ingested foods containing pollen while low amounts (but not so low that it could be due to random chance) of pollen indicate accidental ingestion. By looking at where in the intestines the various pollen types were found, Oeggl could estimate not only when but where Ötzi was when he ingested them.


To figure out the when part of the question, Oeggl turned to modern anatomy. It “takes 4 to 5 hours [for food] to pass from the gaster to the end of the small bowel (caecum), 9 to 12 hours to reach the transverse colon, and 14 to 55 hours to [reach] the end of the colon and rectum,” wrote Oeggl. Since material that has passed from the stomach to the intestines contains not just food intentionally consumed but also background pollen, Oeggl was able to reconstruct the environment in which the meal was consumed.


The pollen grains in Ötzi’s intestines suggested to Oeggl that Ötzi had eaten at least three meals in the days before his death. Based on the elevation ranges and climate preferences of trees and other plants, Oeggl surmised that Ötzi moved up and down the mountain during his last forty-eight hours. The following is how I imagine Ötzi’s last days based on the last thirty years of studies.


On an early summer morning, Ötzi awoke to the rising sun. The night had been cold at nine thousand feet, but he was camped in a small alcove along a rock wall that protected him from the wind. A small fire kept him warm and discouraged predators from coming near. He added more fuel to the small fire and unrolled a moss wrapper that contained his breakfast—a mash of einkorn wheat, peas, and ibex meat. The day before he’d taken a serious fall while hunting and broken his bow in two. The fall tore his leather quiver and crushed all but two arrows. Without a bow, the two remaining arrows were useless.


He let the fire dwindle to a faint glow and began packing his things for the trip down the mountain to his village, where he planned to gather supplies. He pulled on a pair of fur leggings and a coat. Both were a patchwork of domestic and wild animals—goat, sheep, deer, and chamois (a species of mountain goat native to Europe). He tucked the tongues of his leggings into his soft leather shoes to keep them from filling with debris. He rolled up the grass mat that he slept on and stowed it in his wood-frame backpack. Across his shoulder he slung his quiver that held his two remaining arrows, and he pulled his bear-skin fur cap over his head.
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