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PREFACE

A vast area of Wyoming exists as an environmental enigma. Rarely in the history of our voracious human diasporas across the face of the planet has wilderness survived long after“modern man”made his appearance upon the land. It is a strange irony that although humankind has been gnawing at the heels of Wyoming’s wilderness for untold millennia, a great expanse of this country still displays all of the characteristics of a truly wild place.The coexistence of wilderness and human culture in healthy balance has become a paradox on earth. That this area of the Rocky Mountains persists in a wild condition may be attributed to the sheer overwhelming physical obstacle of this country: remote, inaccessible, a granite fortification guarding and preserving an authentic natural landscape. At last, however, even these most remote extremes are beginning to feel the inevitable effects of human saturation of the earth.Wyoming’s rugged culture, both wild and human, is now being worn to a fragile state. The inevitable consequences of our global culture and technologies are now even leaking into these secluded and pristine lands with dire consequences.

From the most inaccessible alpine peaks to the high sage brush deserts, rare breeds of wild things are disappearing. Ancient ways of living are imperiled—romantic ideals and statuesque silhouettes are fading from view. I have come to these mountains to learn why the elusive Rocky Mountain bighorn sheep are disappearing.What I learn has as much to do with their decline as to that of other vanishing species, including the working backcountry cowboy. Silently, without fanfare of apparent lament, without a sigh or whisper from the crowd—it appears that the final sun may be setting on some of our most revered creatures and some of America’s most sacred icons.

In wilderness there exists an old and familiar voice that, given an opportunity, still echoes down the canyons and off the granite walls and has always called to those who might be inclined to listen. It still has the power to resonate in the hardest human heart, challenging us with the inescapable question: Is the world composed of just so many “natural resources,” or is the world, in fact, a sacred entity? And as humans, do we have the integrity and intelligence to know the difference?

I have come to this high place to observe rare creatures, to learn from the ancient wisdom that resides here, and to simply pay attention. Humanity and wilderness appear to be in opposition—in contradiction—but in the most vital and elemental sense, we may discover that we are in fact, in the end, inseparable.
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1

GRAVITY BECOMES ISSUE

The study of Rocky Mountain bighorn sheep in the high country of Wyoming requires that the researcher travel light and stay long. Simply coming to work can be by far the most difficult aspect of your job. It seems impossible that a person could live alone for months in a small backpacking tent with a “footprint” the size of a footprint, but with time, life can become surprisingly comfortable. In fact, after a few weeks of acclimation, life alone far above the tree line can feel, at last, curiously perfect. A 12,200-foot mountain dictates that your life must be honed and pared down—where wants are reduced to near irrelevance and needs are redefined by reality. The human creature is a marvel of adaptive possibilities, and after a while, with a little habituation and perhaps a small measure of resignation, you may eventually make the surprising observation that you have never been so comfortable in your body or so at home in your surroundings.

For over a decade now, the wild bighorn sheep in the Wind River Mountains of Wyoming have been in a disturbing population decline. Rocky Mountain bighorn sheep, like all living things, are defined by the particular ecology they live in, and they have chosen to live in one of the most exotic but inhospitable habitats in the world. They are, of course, only one small part of an intricately constructed fabric woven through time from the warp and weave of high mountains, great glaciers, obscure alpine vegetation, peculiar soils, and dramatic weather. It is my job here, as a member of the Whiskey Mountain Bighorn Sheep Study, to help determine how and why the fabric of this extraordinary ecology is becoming tattered, and perhaps determine how or if it can be mended.

The Whiskey Mountain Bighorn Sheep Study exists by way of endowments from the University of Wyoming, the Wyoming Game and Fish Department, the Foundation for North American Wild Sheep, and other governmental and private entities that have offered support for the study over the years. It is a modest endowment, however, and a handful of dedicated researchers have been employed not only to monitor the bighorn sheep living throughout an entire wilderness but also to make observations on atmospheric conditions that can cause radical changes in soil chemistry that may contribute to anomalies in alpine plant development.

Sitting on a convenient overlook just below my campsite on this remote mountain, with six bighorn sheep casually grazing a few meters behind me, my legs dangle precariously some two thousand feet above a glacial chasm exposed below. My innate fear of heights seems to have mysteriously waned or probably just worn out, and so I somehow sit quite comfortably. I estimate that if an unfortunate creature fell or jumped from this rocky prominence, it might strike the mountain once on the way down. Across a great abyss, enormous white hanging glaciers, some a half mile wide, sag and drape across the dark, contrasting rocky face of the mountain in gleaming defiance of all the laws of physics. White water slips and cascades down below each glacier, eventually coming to rest in a remote and inaccessible blue-black lake waiting below. A rare momentary pause in the wind reveals miles of vascular rushing waters making a low breathy sound—a ceaseless sigh—a continuous gentle moan that softly wells up from below. Coupled with the persistent voice of the wind, this is the timeless mechanical sound of a great canyon simultaneously being created and destroyed—the busy murmurings of a great work in progress.

An enormous glacier once embraced the complete perimeter of this mountain, grinding, plowing, and reducing the surrounding granite to a gorge over a mile wide and nearly one-half mile deep, thus the name Middle Mountain. For many tens of thousands of years the glacier labored, and before receding, it scoured, ground, and polished the floor below, leaving glacial lakes, ponds, and potholes, collectively referred to as tarn. Gouged from high on the Continental Divide, great smooth granite boulders litter the valley land, transported like small pebbles—glacial erratics—delivered effortlessly as the opportunistic freight of a massive slow-moving icy train. The till, dozed up before the advancing glacier, still stands below as terminal moraine. Successive but less-extensive advances and recessions have left other similar moraines that serve now as natural dams and dykes creating a series of deep lakes, slowing the progress of the water below. First Trail Lake, then Ring Lake farther downstream, Torrey Lake, and finally Lake Julia have all been constructed from the orderly assortment of mountain parts: boulders, cobbles, pebbles, gravel, sand, granite meal, and flour.

Gazing across the canyon to the broad expanse of this outwash a vertical mile below, I can see Torrey Creek as it wanders from these mountains and joins forces with the Wind River—a green ribbon meandering a few miles out. Just beyond, the rugged Washakie range and the rolling Owl Creek Mountains sprawl to the north, while farther to the east, the Bighorn Mountains rise as a pale irregular blue form on the far horizon—a distance of perhaps two hundred miles. In a single glance I oversee the entire Wind River Basin and a great portion of northern Wyoming.

Lying due north, the Absaroka volcanic pile is geologically distinct and appeared in a series of catastrophic geothermal events. Enormous belches of steaming pyroclastic material originating from the Yellowstone caldera slopped across northern Wyoming. Dramatic disfiguring erosion sculpted this solidified volcanic soup, resulting in the exposure of several thousand vertical feet of stratified volcanic tuff, or tuffacious rock—conglomerates of concreted steam, gravel, and ash—hardening into a mountain range fifty miles across. Natural mechanical forces clawing down through the relatively soft but durable strata have gradually formed one of the most distinctive and spectacular mountain formations in the world. The Absarokas constitute much of the eastern portion of the greater Yellowstone ecosystem where they intersect the northern extremes of the Wind River Mountains, forming an ancient pass.

There are but two passes providing thoroughfare across the Continental Divide in this area of the Rocky Mountains. Over one hundred miles to the south is South Pass, of Oregon Trail fame.This celebrated pass traverses the rolling southern slopes of the Wind River Mountains, also called the Winds, as they join the Great Divide Basin and the solitary Red Desert stretching another one hundred miles to the south. Above the Winds to the north and winding up through the Absarokas is Togwatee Pass. At a maximum elevation of 9,544 feet above sea level, this pass was named by early white explorers for a well-known Sheep Eater medicine man and chief. Sheep Eaters are known to be a distinct but obscure band of Shoshonean-language people who lived exclusively within the extremes of the northern Rocky Mountain high country. Their way of life and subsistence was almost entirely dependent on the Rocky Mountain bighorn sheep and the rich diversity this ecology provides. Long before Togwatee Pass was probably used by early white explorers such as John Colter from the Lewis and Clarke expedition and later by many French and American trappers, it was an established trail providing passage to and from the Yellowstone country to the west, and across these mountains to the rolling plains of the great Wind River Basin to the east. For hundreds and perhaps thousands of years, this has been the country of the Flathead, the Blackfoot, the Nez Percé, the Crow, and of course the various diverse groups of Shoshone—Bannock, Lemhi, Sheep Eater, and Eastern Shoshone.
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Upon my arrival in Wyoming in the 1970s, I visited an old government-owned lodge near the summit of Togwatee Pass built during the Depression in the 1930s. It was constructed of local massive spruce and fir logs and was situated on a half-mile-wide glacial lake. Surrounded by lush green alpine meadows, patches of ancient forests, and encircled by the eerie towering pinnacles of the Absarokas, this is some of the wildest country in north America, where grizzlies are still abundant and moose may be seen browsing on the waist-high willows surrounding the lake. Not on the tourist trail, even the lodge concession was operated by what appeared to be itinerant wanderers, as were the few visitors, all of whom I noticed had Wyoming vehicle tags. It was technically spring, but mid-May is still wintry in this high country. Only a few people wandered about—a couple of cowboys with a dozen replacement heifers in an old stock truck taking a lunch and beer break, along with three spring bear hunters and one or two disappointed trout fishermen. We seemed to all be seeking refuge from the biting cold and the overwhelming grandeur—in the bar. The firelight flickered through the dim room and danced across massive log beams. The few patrons seemed to murmur quietly—an atmosphere more like a cloistered library than a rowdy Wyoming bar. My friend Sid and I sat at the bar silently staring at our drinks and alternately studying the strange objects and artifacts that invariably wind up in backcountry watering holes—the ragged and poorly crafted remains of animal heads and parts, branding irons, bear traps, a collection of old spurs, a 1945 Wyoming license plate, rusty and bent—all sacred Wyoming relicarios.

We eventually gained the eye of the only other person sitting at the bar. He smiled politely and nodded hello. Wearing strange and wellmaintained boots, a brown wool tweed jacket, and a trim wool felt hat, he was obviously not from Wyoming. He appeared to be in his midseventies, was small of stature, wiry, square-jawed, and well preserved. Sid, being affable and outgoing, has never met a stranger and soon cultivated a lively discourse with this dapper gentleman. With a distinct European accent and our encouragement, he began giving us a short synopsis of his life and his reason for being in this unlikely place. He spoke as if he were appreciative of the gift that had been his birthright. He had been born in Austria shortly after the turn of the century into privilege, wealth, and nobility. He did not mention the specifics, and we politely did not inquire. He described a life spent in the pursuit of his every whim, which largely involved the adventures of education, travel, and the discovery of new lands and new peoples on every continent on the earth. While he and his late wife were exploring Yellowstone Park and the Rocky Mountain West just prior to World War II, he had by accident discovered this place—Brooks Lake.With some apparent reverence in his voice, he explained that in a lifetime of travel, he was convinced that this was possibly the most beautiful place on earth, and he had needed to return at least one more time before his life was ended. We finished our drinks, shook hands, and thanked him for sharing his story.With good-lucks all around, we left with a new perspective on our good fortune.Though my travels were much less extensive, the old man had no trouble convincing me of what had been a strong suspicion about this place.



 Sitting on this smooth granite rock a few hundred feet below my tent, I overlook the Tetons and Yellowstone Park that all lie west of the Absarokas and rise toothlike on the horizon forty miles away. The so-called Yellowstone hot spot has been continually covering Wyoming with volcanic ash for millions of years. The ash is in fact microscopic shards of glass, often compacting into what is known by geologists as bentonite, and when mixed with soils and moisture, gumbo to the rest of us. It is slippery, like liquefied ball bearings, and adheres to all it contacts like wet plaster.There may be no limit to how much of it will eventually adhere to a boot, and a vehicle tire is limited in circumference only by the depth of the wheel wells. In 1978 Mount Saint Helens erupted, sending a billowing cloud thousands of feet into the air, transporting as much as four inches of similar atmospherically born ash. Wyoming has places where a single deposition, representing a single geothermal event, may be sixty feet deep. Fortunately, bentonite is quickly transported by rain and snow runoff, so valley lands remain mired but mountains have been washed clean.

To my west, the flat plain of Jackson Hole is represented as a vague but perceptible vacancy between the distant Tetons and the nearby Gros Ventre range that intersects these—the mighty Wind River Mountains where Middle Mountain rises anonymously among a multitude of other peaks. The Winds, the highest mountain range in Wyoming, have been called the backbone of the Rocky Mountains, with peaks approaching fourteen thousand feet. These mountains average about fifty miles wide and run roughly one hundred and twenty miles from northwest to southeast.They are regarded as perhaps the largest uninterrupted stretch of wild lands in the lower forty-eight states.

Hundreds of active major glaciers and thousands of lesser glaciers still cling to the many jagged cirques and the vertical upper reaches of the summits. Nearby Dinwoody Glacier is said to be the largest active glacier in the continental United States. Thousands of pristine alpine and subalpine lakes abound in such profusion throughout the range that many have no names. No road or jeep trail has ever scarred the heart of this mountain range, and no privately owned land threatens its wild integrity. The Wind River Mountains are comprised of national forest, designated wilderness, Bureau of Land Management, and Wyoming state land. Together with the contiguous Greater Yellowstone ecosystem and the Red Desert to the south, these lands constitute by far the largest expanse of undeveloped wild lands in the lower forty-eight and certainly one of the great surviving natural wonders in North America.

Every mountain is extraordinary geologically and environmentally, and each in some way seems to possess a certain identity or personality. But among the many mountains in this range exceeding twelve thousand feet, perhaps Middle Mountain does not by itself express the ultimate drama and grandeur that other mountains evoke in our visual sensibilities. Middle Mountain, however, has managed to situate itself dead center among some of the most dramatic and awesome geography on the North American continent.

From twenty miles out in the basin, Middle Mountain appears rugged but, deceptively, seems to lack the vertical granite faces that characterize some of the surrounding peaks. From this distance, the area above the timberline appears rough, gravel covered, and distinctly inhospitable. On closer examination, this rough gravel is eventually revealed to be enormous granite boulders the size of houses and locomotives. And as distance always hides the scale and complexity of a mountain terrain, Middle Mountain’s gently rolling summit becomes steeper and somewhat labyrinthine in reality. Upon first being shown Middle Mountain from far out in the basin, my initial response was a jovial and ironic, “You mean I’m going to be living on the top of that rough monster?” My colleague John, with a big grin born of an intimate experience replied, “Yep, that rough monster.”

Middle Mountain is approached from the east and northeast along the Torrey Creek drainage, which joins the Wind River just east of the small community of Dubois, Wyoming—population 550 or so. Dubois lies on the road to Togwatee Pass and to the Yellowstone country and is home to the Whiskey Basin National Bighorn Sheep Interpretive Center. Following this same road back to the east and south seventy miles, you pass through the Wind River Indian Reservation and arrive eventually in the larger community of Lander,Wyoming, with a population hovering in the range of six thousand.

The gravel road following Torrey Creek leaves the Wind River with dramatic red and purple sandstone badlands behind and wanders upstream six or seven miles.With the Whiskey Mountain bighorn sheep winter range on the right and a string of deepwater glacial lakes on the left, it eventually rounds the steep southeast-facing cliffs of Whiskey Mountain known as Torrey Rim.You then look west into the divisions of two great canyons separated by the mountain in the middle—Middle Mountain—looming several miles beyond the termination of the road. Here, a national forest/ wilderness area trailhead begins with foot or horse trails leading up both drainages:Whiskey Basin to the right;Arrow Mountain,Torrey Creek, and Bomber Canyon to the left. Middle Mountain is steep and daunting and so no designated trail exists. From the trailhead you are tormented by an alluring glimpse up into so much alpine splendor—vertical black granite walls, sparkling white glaciers—haunting beauty but also the intimidation of haunting inaccessibility.

The trip up Middle Mountain is not so much a hike as an evolutionary process.The creature that arrives at the summit at sunset is not the same one that left the trailhead at first light. Excitement and anticipation resulting from weeks or months of preparation turn to skepticism as the mountain you could almost touch from the trailhead appears no closer after two hours of vigorous hiking up Torrey Creek. Skepticism turns to awe as the magnitude of the canyons and mountains become more apparent. After leaving the trail and wading across a rushing whitewater Torrey Creek, awe is finally replaced by tedium and heartbreak as the first two-mile leg of Middle Mountain’s lower slopes are negotiated.The hiker is soon reduced to scrambling ever more vertically upward until, finally, handholds on trees and rocks become intermittently necessary. Gravity becomes an issue.The paperback novel you packed the night before now becomes a superfluous liability. Priorities are reordered.Then optimism returns along another two miles of a more gradual assent along a timbered ridge. At some point as the day passes, you become aware of the increasing irreversibility of the venture—turning back is no longer an option. An unfamiliar vulnerability sets in.You will either continue climbing miles more up the mountain to the summit or spend the night in the subalpine forests with the grizzlies. A new motivation now comes into conflict with your body’s desire to rest. You discover and begin to exploit new and untapped internal resources that drive you to new heights. Then, after traversing upward across deep forested creeks and ravines, the subalpine zone is left behind, and you find yourself, at last, above the tree line. Open space clears your head, but then your mind begins searching hopelessly for some reference to the horizontal. How did this mountain become so immense? How in only one day could you climb this high? Yet another two miles of steep assent with noticeably less oxygen assures you that all your capacities and capabilities have been surpassed and left somewhere on the trail below. Only a will born now of desperation and a fifty-pound pack remains. Just when you can take no more, you must traverse, “posthole” style, straight up a series of steep glacial snow fields. But then, lifting your heavy head you realize that the summit of Middle Mountain is only a short mile or so above. Instantly, a new exhilaration begins to infuse shaking leg muscles with confidence. After finally rounding over the strangely gentle summit, you are filled past overflowing with the incomprehensible 360-degree vastness that is the panorama surrounding Middle Mountain.You are rescued by a vision of eternity.

I gaze around this unpeopled and rocky wilderness and wonder how I have found myself in such circumstances. One could never through conscious intent contrive such a life. But it may have something to do with the possibilities that dreaming will allow. I am reminded of a recommendation or perhaps even a warning Henry David Thoreau left for us to ponder: “If one advances confidently in the direction of his dreams, and endeavors to live the life which he has imagined, he will meet with a success unexpected in common hours.” Of course this also dovetails nicely with the old adage about being careful what you wish for.

From this solitary position, the horizon is vast and filled, not with landscape merely but teems with experience and activity. I stare at untold millions of years of geology, but unlike the ancient human monuments of antiquity, this is not a vision of the failed aspirations of the past but rather a master work that nears completion in every present moment and is forever receiving the next finishing touch.

This mountain appears to be a place where time and space are reconciled—where time fails to slip into the past but rather heaps forever upon itself, making the present moment evermore infused and enriched with a suspended state of perpetuity. This remote Wyoming landscape vibrates with life, an active geology, a thriving ecology, and a rich human history that also seems to be persistent and will not fully recede into irrelevance and obscurity.

As transitory humans, we cannot see time but can only feel the vagueness of its passing. What to us is a billion years, or even ten thousand?—an increment so small as to be barely measurable geologically. Here, we are reminded that the individual human experience is fleeting, like this thistledown, floating aimlessly by, transported up the mountain by the winds of chance. Such a revelation can be a paralyzing vexation to the spirit, or liberating—a magnificent humiliation.

As I gaze across the rivers, basins, and deserts, up the canyons and through the mountains of Wyoming, I see that somehow my own history has become inextricably entwined with my surroundings. Exposure to this country many years ago proved to be infectious. Perhaps there was an inevitable vulnerability or some congenital predisposition, but it seems I will never be rid of the Rocky Mountain West. But there is no one else to blame, for I willingly opened myself to the possibilities and let Wyoming happen to me. It has been a most benign affliction, however, and has at the least saved me from a life unlived.

Living alone in a wilderness for weeks and months with only the essentials that can be carried on your back, to some, would constitute the equivalent of a dreadful prison sentence at hard labor and in solitary confinement. But it is fortunate that we may all dream different dreams, for to me there seems to be neither confinement nor loneliness. As my eyes wander around Middle Mountain and a great expanse of Wyoming, I try to remember the many years and the peregrine path that carried me to this remarkable place.Without question, the path has been winding, uphill, and rocky, but occasionally the view is spectacular. So, well into a new millennium I now contemplate a great natural environment, infused with so much life and so much history. In some small way, I have allowed myself to become, if not a part of this continuum, then at least one of the many pilgrims who have also passed this way. But I am a gentle traveler and these words will be my wagon ruts—my name and date scratched into a rock.
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BIGHORNS AND HIGH PLACES

Wyoming and the Wind River Mountains are home to one of the largest herds of wild mountain sheep in North America—the Whiskey Mountain herd. The Rocky Mountain bighorn sheep (Ovis canadensis) is considered by many to be among the most majestic wild mammals in the world, a creature that prefers only the highest and most remote alpine habitats. Because the bighorn has chosen a most exclusive environment to live in, it’s no wonder that such an inclination should preclude the possibility of the species ever becoming overabundant. Predictably, the Rocky Mountain bighorn, if only by the definition of its ecology, is a rare animal. Wild sheep throughout the world are rare and in many cases threatened, endangered, or too often, extinct. Wild sheep are ecologically highly specialized, and specificity in any creature can be a dangerous adaptive strategy.

Sheep are caprids and closely related to goats but are genetically distinct from them. Caprids are ruminants and so share a relationship to bovids, which include cattle, sheep, goats, deer, and antelope. Ruminants typically have multiple stomach chambers making them capable of digesting rough plants, thus permitting access to forage nutrients normally denied other herbivores. Ruminants are classified more broadly among the order of artiodactyls, which are ungulates or hoofed mammals with an even number of toes.

It appears that sheep diverged from goats some time in the Pleistocene and developed in response to the continental glaciation occurring in the Northern Hemisphere. Sheep are thus described properly as a pereglacial species. Of the thirty-five or so forms of wild sheep that have survived into recent times, most have retreated into high mountains as glaciers have receded. Paradoxically, sheep are considered to be an adaptable and successful group evolutionarily, in terms of numbers, geographical distribution, and a long period of existence as a clearly recognizable genus (Valerius Geist, Mountain Sheep: A Study in Behavior and Evolution, 1971). They may have originated in Eurasia but over thousands of years dispersed across Europe, through Asia and the Himalayas, into Siberia, and eventually, via ice age land bridges, into North America. North America has been inhabited by wild sheep from Alaska to northern Mexico, and east as far as the Dakotas. The so-called Dakota bighorn, or Audubon’s bighorn, was eradicated in the 1800s, but DNA studies indicate that this sheep is genetically indistinguishable from the Rocky Mountain bighorn. Lewis and Clark described an abundance of wild sheep on the upper Missouri River in 1804.

Worldwide, it appears that all wild sheep (Ovis) when kept in captivity are capable of hybridization, and the resulting offspring, unlike many hybrids, are reproductively viable. As such, a strict species definition by genetic exclusivity would be inaccurate. The various forms of wild sheep have evolved certain reproductive barriers—through behavioral and environmental differences—and so, in the wild, close cousins rarely have the opportunity to muddy the gene pools.

Of the nine recognized varieties of wild sheep in North America, it is convenient to differentiate between three distinct species: the Stone’s sheep; the Dall’s sheep of western Canada and Alaska; and the bighorn sheep of southern Canada and a broad western portion of the lower forty-eight. The bighorn species may be subdivided into two major groups. Mountain sheep are represented by the California bighorn and the Rocky Mountain bighorn. The second race, the desert bighorn, is further subdivided into five or so differing forms. Each bighorn form is identified by certain defining physical characteristics, variations in habitat preference, and often by geographical isolation.

With adult rams occasionally pushing the three-hundred-pound mark, Rocky Mountain bighorn sheep are the largest and most robust of the North American wild sheep, retaining their status as a creature founded among other great “megafaunal” species of the late Pleistocene. This period was often characterized, not only by the development of robust body proportions—an obvious adaptation to the cold, using a thermalmass strategy, but also the development of enormous horns, antlers, and tusks, possibly representing a significant modification or elaboration in behavior. Sharing the landscape with wild sheep were elk, moose, the great Bison latifrons and Bison occidentalis, and the Columbian mammoth, as well as formidable predators such as the dire wolf, the giant lion—Felis atrox—and the great saber-toothed cats—all displaying an evolutionary development in size and armament never before expressed in mammals of other time periods.

The Rocky Mountain bighorn sheep of the Wind River Mountains have been in a population decline for several years. The survival rates of lambs have been low, and so recruitment of adult ewes to compensate for these losses is waning as well. The reproductive life of an adult ewe can be seven or more years, so any yearly dropoff in lamb survival may affect the availability of adult lamb-bearing ewes for nearly a decade. A cascading ripple effect is created in the overall sheep population, and a few consecutive years of high lamb mortality can be catastrophic.

The Whiskey Mountain herd, although historically the largest herd in North America, has plummeted from a historic high of about 1,500 animals in the early 1990s to about 650 today. A 50 percent population decline in less than ten years could become a story of decimation or even extinction if the trend continued. When this trend was first recognized in the mid-1990s, the Whiskey Mountain Bighorn Sheep Study was established to investigate possible causes.

Biologist John Mionczynski has been employed intermittently by the Wyoming Game and Fish Department for over three decades and since 1998 has been spearheading the Whiskey Mountain bighorn sheep research. In the 1970s Mionczynski began studying wild sheep in the Wind River Mountains where he worked with noted scientists, such as Frank Craighead, and by 1975 was employed with Wyoming’s pioneering grizzly bear study. In 1984 John was invited to participate as a botanical specialist with National Geographic magazine and the Missouri Botanical Garden in the first successful scientific exploration of the Omo River in Ethiopia. The expedition was fraught with life-threatening difficulties, and John still suffers some health consequences today. In more recent years he has participated in a dizzying array of documentary films by PBS, the History Channel, and even an in-depth documentary profile by CNN featuring John and his research titled “Man on the Mountain.” He has been the subject of magazine articles and newspaper features and editorials—national and regional—too numerous to mention. Mionczynski even appeared with actor Robert Redford in a National Geographic article that explored and retraced the notorious Outlaw Trail that passed through nearby Atlantic City, Lander, and eventually northward one hundred miles to the Hole in the Wall near Thermopolis, Wyoming. John still focuses much of his attention on the bighorn sheep and the disturbing trend taking place in Wyoming’s highest places.

Pat Hnilicka, a biologist employed with the Wyoming Game and Fish Department and the U.S. Fish and Wildlife Service,is based in Lander, and served as the administrative director of the study. Like John, he has a passion for the research and the gravity of a developing environmental crisis that they have been called upon to investigate.
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John Mionczynski, 2008.



Lander, Wyoming, is a small, close-knit community, and after twenty-five years almost everyone is a familiar face. I had known John only peripherally for decades through a few mutual friends and a shared love of music. John is not only known as a highly respected scientist but also as a fine ragtime piano player. Occasionally on a Saturday night he will snowshoe down from his one-room log cabin to the old Mercantile Saloon (one of only two existing businesses) in the little historic mining community of Atlantic City (the sign reads, Population: 25 or so). Atlantic refers to the eastern side of the Continental Divide that separates South Pass. There John will don his old derby hat and tickle the ivories until everyone in the bar is on their feet. Eventually he climbs back aboard his snowshoes, slogs a mile or two back above the 7,600-foot-elevation town, and disappears. Returning home late one moonlit night from “the Merc” John was flattened into the snow by a large moose before he could make it to the cabin. He recalls being breathless, face down in the snow, as the moose, in an unexpected gesture, pressed his big warm nose against John’s back, leaving some unidentifiable discharge that quickly turned to ice.

Several years ago I ran into John for the first time in a long while at a Lander restaurant and bar and casually dropped a book on his table that involved my somewhat unique study of the wild turkey in Florida. I merely said, “You might get a kick out of this,” and with little other conversation said good-bye. Several weeks later I was back in Florida when I got a call from John asking me how I fared at high altitudes and suggested that I might possess certain powers of observation that could be useful on his bighorn sheep study. The job would involve camping alone for months at a time on a remote mountaintop while following and closely observing bighorn sheep. Having always fared well at high elevations and with a particular curiosity about the nature of bighorn sheep,I thought the job sounded about perfect. And so, with little coercion on my part or his, I was invited to join the project. Immediately, I began making preparations for the upcoming field season.

Living and working at an elevation of twelve thousand feet for months at a time has certain demands. Equipment has to be no nonsense and uncompromisingly good. My latest forays into the wilderness employed large animals—pack mules and horses with packsaddle and panniers that transported my “possibles” and “accouterments” into the backcountry. As a result, my backpacking gear was decades old and reflected a disregard for weight and bulk. New technologies have revolutionized mountaineering paraphernalia, and so I began pouring over all the outdoor gear catalogs and obsessively thinking in terms of the diminutive—ounces not pounds, cubic inches not cubic feet. Pertex, Nalgene, Gore-Tex, titanium, merino wool, windproof, waterproof, and dehydrated became my mantras. Comfort is always measured against practicality and efficiency, utility is measured against necessity and human frailty. Can I carry it up the hill? Will it sustain me? Is it completely bulletproof? Will I be completely miserable without it? All these questions must be answered. It is one thing to be inconvenienced and uncomfortable for a few days camping in the backcountry but quite another to live that way for several months. I had to be able to sleep well, eat well, stay dry, and get warm under the direst of possible weather conditions. At twelve thousand feet you can expect with certainty a three-day blizzard with fifty-mile-per-hour sustained winds in July. Equipment failures are not merely inconvenient or uncomfortable but potentially deadly. Equipment prefixes such as “expedition” and “high performance,” adorned the descriptions on my exponentially more expensive sales invoices. One day a box arrived in the mail from some snobby little catalog accompanied by a $104 sales invoice, and it felt as if there were absolutely nothing inside. At some point I caught myself debating between the purchase of two items—one costing $100 more and weighing two ounces less. Common sense intervened at the last moment and I opted for the stainless steel—not the titanium. Including food, I strive to keep my pack under forty pounds, but more often my load nears fifty. Still, by ordinary long-range backpacking standards, that’s traveling with a modest load.

To sustain life with at least some measure of comfort for long periods, it is mind-boggling how many individual items must be included in a backpack. Things must be divided into general categories of necessity and priority. These include science gear, shelter, sleeping paraphernalia, cooking items, toiletries and hygiene products, a first-aid kit, tools and repair kits, photographic equipment and film, clothing, footwear, lighting, eyewear, notebooks, reading material, and of course food, fuel, and an occasional sip of twenty-year-old tawny port. Each category is further broken down into many constituent parts—often dozens of them—and under various circumstances every item is indispensable. Additionally, each general category must be somehow containerized in the form of ziplock bags, stuff sacks, Nalgene enclosures, and the like. Each enclosure may contain yet smaller enclosures permitting greater levels of organization and thus preventing utter chaos from wrecking your life. One objective is to include items that can serve multiple functions. For example, dental floss makes an excellent thread for emergency clothing or tent repair; ziplock bags can keep various things dry or clean, prevent food odors from attracting animals, and they weigh almost nothing. We use hundreds of them in the collection of fecal samples, forage samples, soil samples, shed fur, and the containment of foods. Duct tape can close a tear in a tent, close a severe wound, and bind splints on a broken tent pole or a broken leg.

The total list of individual items needed for a months-long stay above timberline is nightmarish. Before actual packing can occur, these items must first be spread out on a floor in orderly rows and neat piles, then checked and rechecked. It seems impossible that so much clutter, strewn from wall to wall, can eventually disappear into a medium-size backpack. This phase must be accomplished with the utmost care and attention to detail, otherwise the ceaseless agony of equipment insecurity will accompany you all the way up the mountain. Pound for pound, such doubts are probably the heaviest of all burdens. Once you establish a camp, it can take weeks before everything becomes organized and readily accessible. A few days of frustration are inevitable before you can finally put your hands on the thing you need at the time you need it.

The Whiskey Mountain Bighorn Sheep Study revolves around the paternally dedicated researcher John Mionczynski, who is known far and wide to possess extraordinary skills as a scientist and as a mountaineer. Even in Wyoming, where many people spend part of the year living and working in the backcountry, he is in a word, legendary. Few people have ever spent so much time in solitary wilderness environments, and after decades his understanding of the high country ecology is encyclopedic. Because of funding restrictions, other researchers and employees are involved intermittently and often for only days, weeks, or fortunately in my case, sometimes months. However, a loyal nucleus of personalities seem to be permanently attached to the study, if only by a shared devotion to the plight of bighorn sheep and perhaps even to John. John is frequently the administrator of the study’s funds, and at his discretion he is often the last to get paid and often the one who must sacrifice his earnings to benefit the study. John’s dedication to the bighorn sheep goes far beyond a job and represents a devotion that is more compelling than mere science.

Ironically, some of the personalities involved in the sheep study are other caprids that aid the project and in some sense have made themselves indispensable. Pack goats are employed by the study each year to initially install the base camp in the spring and to retrieve it in the fall. Experimental equipment, heavier expedition tents, and stores of food and fuel are packed miles into Wyoming high country on willing and sturdy backs. It has been suggested that John introduced the idea of the pack goat to people working in high country environments. John published the definitive book on the topic in 1992, The Pack Goat, and brought the logical idea of using an animal that is perfectly adapted for living and carrying loads into rough mountainous terrain.

The Alpine breed of goat is a robust and sturdy animal that loves to be in the high country and is congenitally devoted to the company of humans. The neutered males, like oxen, become large and strong, reaching weights of two hundred and fifty to three hundred pounds. A big goat can carry a load of fifty pounds when distributed evenly on a wooden and leather packsaddle all day without showing signs of fatigue. Furthermore, when goats are properly raised, they follow faithfully like dogs—lead ropes are unnecessary. They are sedate and gentle, even affectionate, never aggressive toward people, and display problem-solving intelligence. The alpine vegetation is a perfect diet, so there is no need to pack supplemental food. Even with a load, they bound and hop from rock to rock with the agility of a cat; their hooves have no detrimental effect on the delicate alpine ecology, and the higher they go on a mountain, the happier they seem to become. Controversy does exist, however, concerning the possibility of introducing diseases peculiar to domestic animals into a wild population of sheep. Care must be taken to rigorously avoid any direct contact.

Horses by comparison do not do well in rock and cannot climb through boulder fields, talus, or scree.Their hooves are destructive to trails and vegetation, the higher they go in elevation the more nervous they become, they must be supplied with supplemental grain, they cannot carry proportionally as great a load, and every horse-packing trip always involves at least one inevitable rodeo.

John introduced goat packing in the Wind River Mountains and the Red Desert in the 1980s with the outfitting business known as Wind River Pack Goats. He pursued this enterprise for several years before selling it to Charlie Wilson. Charlie and Wind River Pack Goats are now often employed to assist the sheep study. Dave Keller is Charlie’s intermittent employee and often leads the goats on their various excursions. Dave’s home is in Colorado where he builds log cabins, serves as an elk hunting guide, and at five foot seven, has a history of working as a bar bouncer. Dave is in his late thirties, athletic, and filled with enthusiasm for any activity that will get him into the high country.

My first excursion up Middle Mountain in 2000 involved the preliminary installment of my base camp, just over and below the summit. It was the end of June and still wintry at this elevation, but we would deliver food, fuel, experimental gear, and tents in preparation for my permanent return in another ten days or so. Further, other new personnel needed an orientation trip so any of them could find their way back if called upon. You don’t just point to Middle Mountain on a map and say, “I’ll see you up there somewhere a week from Thursday.”

After a 5:00 am breakfast at the Highwayman truck stop in Lander, John, Dave, and I, along with two new college-age field assistants, Becky and Nate, leave Lander and eventually arrive with twelve pack goats at Middle Mountain trailhead around 8:00 am. I start out gimpy with an injured back suffered the day before while loading equipment. After an hour or two of vigorous hiking, however, my injury seems to disappear. Even without the burden of backpacks, Middle Mountain is no easy assent, and by midafternoon the strain is beginning to show on all of us. The enthusiastic conversation and humor of the morning’s climb has given way to a determined and concentrated silence, punctuated by the occasional murmurings of necessity. As we ascend to higher elevations, the rude grumblings of the human voice seem intrusive and even inappropriate. Dialogue is replaced by the more obvious forces that begin to weigh upon us—fatigue, altitude, hunger, and a respect born of the awesome scope and perspective of this place, which inspires a healthy measure of caution and perhaps even a little primal fear.

Other than a brief midday food break, our only respite is to stop and collect a couple of mountain lion scats that we spot along the way. Both contain hair, of course, but neither appears to contain sheep hair. We examine a couple of rather large bear scats as well but do not collect samples. An interesting conversation ensues concerning the relative size of bear scat and at what point diameter alone can differentiate between black bear and grizzly. A conversation, I presume, that would be peculiar to wildlife biologists. John, our resident grizzly expert, is quick with the stats—in inches not centimeters. Once, I assumed that when people referred to a large male bear, the term was merely a gender-specific large boar bear. But after living and working for years in grizzly country, I now suspect the reference is one of magnitude, scale, wonder, and awe. The first time I saw an adult grizzly scat, many years ago, I was terrified by the spectacle and realized the term could refer to the awesome radius, circumference—the caliber even. And so I now know the more respectful and appropriate term to be large-bore bear.

Leaving tree line behind is always transcendent in the truest sense. Although invigorating and liberating, like a voyage onto open seas, a certain sense of security gets left behind, replaced by vulnerability and exposure. A shifting and reordering of mind seems to occur—a bit primeval perhaps—as the primate steps from the obscurity and cover of the forest onto the great expanse of the short grass, or in this case, the alpine tundra. Certain advantages have been compromised—others are realized and assumed but perhaps in a dubious bargain.Time and space are now measured differently. Nature’s grandeur as well as its dangers may be observed approaching slowly and from great distances. There are no trails above timberline except for the occasional ancient sheep trail marking the most conservative route along a narrow passage. Like a small boat at sea, you merely set a course using dead reckoning, and eventually you get to the destination. Like the minute hand on a watch that appears as if it were making no progress, after an hour or so you’re consoled by the great distance that has somehow been spanned.

After leaving the embracing anonymity of the tree line below, we work our way up along a steep drainage and icy creek lined by a smattering of stunted transitional trees and vegetation originating from a series of glacial snowfields above. Our progress is slowed by fatigue and altitude while we posthole up through large unstable patches of ice and snow.We plod—one slow deliberate step disappearing into slush—one deep deliberate breath to compensate—yet one more deliberate step and then another deep breath—pneumatic monotony—cardiopulmonary periodicity. Glancing back, I notice even the goats have become resolute and somewhat mechanistic as they follow, each stepping only in the holes made by the preceding animal. Our steps become a calculated effort—aware that with each short stride the opposing leg must elevate the weight of the entire body another four, or at most six inches.After thousands of such repetitions the quadriceps begin to burn and tremble with each small incremental rise. Not only are you made aware of your weight, but more significantly you become aware of the irresistible and inexorable force of gravity that seeks to pull you downward. Weight, you now realize, is only the illusion created as the force of gravity draws upon your mass.You do not fall off a mountain, you are pulled—a significant revelation inspired by exposure to such high places.Without this mysterious force—gravity—we actually weigh nothing. It took humankind tens of thousands of years and the eventual insight of Isaac Newton to finally understand this simple but seemingly mystifying contradiction.

Some degree of oxygen deprivation always occurs at higher elevations. Hypoxia often overtakes a hiker, and the head begins to throb and the heart races. Weakness and confusion can occur, contributing to a more generalized malady known as altitude sickness. This can involve the accumulation of fluid or edema on the brain and in the lungs, and this all-too-common syndrome if ignored can result in coma and death. Ironically, the tortuous discomfort we feel when our breath is impaired, as when diving underwater, is caused not by starvation for oxygen but rather by a buildup and accumulation of carbon dioxide in the lungs. If we continue breathing normally and expelling CO2, we won’t feel the discomfort, even though the body may be deprived or even starved for sufficient oxygen. Unacclimated hikers must constantly remind themselves to breathe deeper and with greater frequency than what feels normal to make up for blood that lacks sufficient hemoglobin. After several days, the body gradually begins to compensate by producing a higher ratio of red blood cells, and after ten days or so you can start to become fully acclimated. Until this adaptation is complete, the mere act of rolling over in a sleeping bag can feel exhausting. The year before, a glaciologist working with John became deathly ill and suffered psychosis from edema on the brain and had to be evacuated from the mountain. Had his lungs not been pumped out on the way to the hospital, he would have certainly died.

With burning lungs, pounding heads, and shaking legs, we finally cross over the serpentine ridge of Middle Mountain’s summit. Nate and I arrive ahead of the others by a couple of hundred yards. Both my arms rise uncontrollably above my head, as I am stunned into motionlessness by the impossible vision that stretches about me. Nate and I make eye contact and break out in big grins and laughter. Whatever agony has accompanied us to this place is now suddenly irrelevant. But, an ominous setting sun looms before us, partially obscured by foreboding clouds. Eerie shafts of filtered sunlight pierce a dark churning maelstrom and illuminate gleaming glacial ice across the vertical walled chasm that surrounds the mountain. The scene is biblical.

Nate and I wait as everyone gradually gathers on the summit to take a breath. A stiff forty-mile-per-hour wind counters our progress over and down the steep northwest slope of the mountain as we struggle to reach our campsite. We stumble and scurry over half a mile downward, and we still must unpack, pitch tents, and cook before darkness and bad weather overtake us. Dave Keller and the goats hurry ahead.We reach our campsite in a grassy draw above a great cliff face that is sheltered on one side by enormous loosely stacked granite boulders the size of school buses and dump trucks. Dave falls to his knees and vomits.We politely avert our eyes and walk past as Dave mutters something about blood sugar. Moments later he is pulling packsaddles off goats, feeling fine. We all help unload goats, freeing them of their burden, as we rummage around locating our individual equipment. Tents and tent flies begin flapping around wildly while we struggle in what is now a gale, popping shockcorded tent poles together and grabbing for stones to hammer tent stakes into the ground. Strange forms, like large button mushrooms, begin to take shape on the mountainside, and the clatter of wind-driven “popcorn” snow peppers our shelters and stings our faces. Darkness nears while the hasty pumping and hiss of white gas cookstoves are vaguely audible in the howling wind.This is a one-night “drop trip,” so Dave and Nate chose to come without tents. They grab their gear, and with the goats, scramble like marmots into the inner recesses of the great pile of loosely stacked boulders. Soon I see the flashing and flickering of a cookstove glowing from some small sanctuary within the rock. Darkness falls fast as an ominous black storm moves in, and the rest of us, with little or no conversation, withdraw like startled hermit crabs into our respective shelters.The weather deteriorates rapidly. The wind increases, and soon we are in a full-blown whiteout blizzard with the added inconvenience of lightning and roaring thunder. Welcome to Middle Mountain, I say to myself, wondering about my new and untested equipment and the pounding it is now receiving.The wind howls and seems to blow from every direction at once, creating a deafening noise inside the tent—like a large plastic garbage bag held open outside the window of a speeding car. The shockcorded aluminum tent poles vibrate, bend, and shake violently as the storm slams the tent—first from one direction, then another. Snow is now being driven under the protective covering fly and begins to accumulate in a pile on the cloth screen forming the top of the tent.The snow, sifted by all the shaking, is like fine frozen flour showering down on me and my sleeping bag below. My Pertex-covered down bag is rated water resistant—not waterproof—and moisture is death to the ability of fine goose down to capture and preserve the body’s warmth. I try to pop away the snow that is now sandwiched in the top of my tent with a tap of my hand, but the effort results in more snow showering into the tent. Pulling every waterproof item I own from my backpack, I attempt to cover my sleeping bag. It’s not long before the temperature plummets, and the accumulating snow inside the tent is no longer melting—a dubious consolation. Fully clothed, I surrender and withdraw into the confines of my sleeping bag. But my $350 “expedition quality,” “750 power down” sleeping bag now feels, to my horror, almost nonexistent—there is just nothing there—like lying in a large thin nylon sock. Soon, however, I feel a warmth radiating as the high loft down begins to work its magic. With the aid of my comfortable self-inflating camp mattress, I am enveloped in a secure and reassuring cocoon. Now if my tent doesn’t fail, I think I’ll survive the night. But of course at twelve thousand feet things can always get worse. A mere fifty-mile-per-hour wind can become one hundred. I experienced a catastrophic tent failure at these elevations twenty-five years ago in just such a storm and could have died of exposure. My brand new $35 tent was reduced to a green flag waving at the end of a single string in an unfortunate matter of minutes. Hard lesson learned: Never take a tacky tent above timberline.

The storm continues to intensify throughout the night. Lightning flashing, the strange reverberating crash of thunder, and winds gusting up to hurricane force make sleep, in spite of exhaustion, a cruel impossibility. I spend a long period in the night sitting and holding on to tent poles, back pressed against the tent wall, in an effort to prevent the whole structure from being crushed. I weigh the likelihood of a lightning strike against the prospect of a broken tent as I press my gloved hands against the aluminum rods. Eventually the winds subside to something I know is manageable for the tent, and I drift in and out of a restless sleep for a couple of hours, jerked awake now and then by a blast of wind shot out of Thor’s cannon. Snow begins to accumulate in a sufficient quantity to prevent cold air and snow from blowing in around the base of the tent’s protective fly. Icy snow is now packed tight between the top of the tent and the fly.

Day finally breaks, and I begin hearing the muffled ripping sound of sleeping bag and tent zippers.Winds are still gale force, gusting to stronger, so no one even attempts to light a camp stove. Without a word, everyone hastens to break camp, stow gear, saddle goats, and get off the top of this mountain before things become worse again. Dave and Nate have to climb back into the loose tangle of granite boulders to rouse and retrieve a couple of reluctant goats. I store my tent, staple food, extra fuel, and heavier gear that will sustain me for the months ahead within the inner recesses of the boulders and hope my supplies will still be there when I return alone in a week or so to begin the summer field season.

In less than an hour, we are trudging upward through a foot of fresh snow, back toward the summit of Middle Mountain. The footing is icy, steep, and obscured by deep snowfall, so we all slip and stumble as we cross fields of invisible cobbles and boulders.The goats struggle, even with empty panniers, and appear stressed from what must have been a long night for them as well. A couple of us are blown down by the occasional stronger blast of wind. I gaze back down into the canyon surrounding the mountain, and it is filled with churning angry storm clouds. Periodically, snow blows horizontally, and we’re enveloped in a seething frozen fog of stinging granular snow. For the first time I appreciate the leather side shields on my glacier glasses.Two-thirds of the way to the top of the ridge, I turn to see the entire canyon back to our north infused with light by a break in the clouds, creating a great snowbow below us—the snowstorm equivalent of a rainbow. In spite of the urgency in our pace, I am filled with gratitude for the moment and the incredible opportunity this place will offer me for the next few months. Only now do I begin to grasp the power and magnitude of this mountain. Nate runs a quick recon over a ridge and observes nine rams and a group of ewes and lambs. The sheep are already moving up into their summer ranges, and I look forward with great anticipation to my return in ten days to begin my work. If good fortune permits, this remote wilderness mountain will be my home until the snows of October force me to lower elevations.

In an hour of steep ascent, we cross back over the summit and mercifully descend into the lee of the wind. Once we reach and enter the tree line below, Dave pulls a camp stove from a pannier and begins pumping. In a few minutes we are all drinking hot chocolate and munching on dried fruit and nuts, laughing and making light of the previous night. The goats all lie down in a perimeter around us. After a short rest, we descend gradually, first down the rugged alpine slopes into a forested subalpine winter wonderland with fresh bear and elk tracks all about, then out of the soft snow and into another season. We wander downward and eventually into the contradiction of a beautiful and brisk spring day in Wyoming. But, with the occasional glance back over my shoulder, I watch as the storm continues to rage on the mountain’s summit for most of the remainder of the day.

It is June 16, 2000. I’ll return to Middle Mountain to begin my study before the month’s end.
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A DARK FORCE

Many years ago, at a time when the world had proven itself to be without a doubt a place without integrity, Wyoming came into my life and offered up an alternative to the small, unreliable, and transient place I had come to know. As a mature young man with a determination to explore and expose life’s possibilities, for better or worse, the world of humans had revealed itself to me, an anthropologist and a human being, as a source of irreconcilable disappointment. Wyoming in its vastness, its inaccessibility and grandeur—its inherent substance—seemed to offer up an alternative. This extraordinary country appeared to exist in spite of us, and not because civilization permitted but because human civilization and technology had proven impotent against an apparently irresistible force of nature. Wyoming appeared to be the stone wilderness, the granite wall, the great lithic anvil upon which the hammer of human industry had at last been crushed. This land provided the revelation that here things will remain unchanged and unaltered because of the mere overwhelming physical impossibility it imposed.We could gnaw at the fringes and margins with our cattle, chain saws, tractors, and rifles, but we have remained only a petty and humble force, scratching out the occasional raw place in the dirt or spilling the random gut pile here or there—only a small, temporary bloody spot in a vast snow-covered wilderness.

Wyoming was at last a place that offered reliability and proved to be a great consolation as an immutable land that would always be there, no matter what else changed in the world—a land unalterable. But now to our astonishment and bewilderment,Wyoming may be suffering, not from the bulldozer and the saw but from a dark shadow cast from Vulcan’s great smoldering forge.

An obscure wave of sickness is quietly passing across the high and remote mountains of the Rocky Mountain West. The most obvious sign is the plummeting number of sheep. However, the Rocky Mountain bighorn sheep is just the large, high-profile, economically significant big-game species tourist and hunter alike all seek an exciting encounter with—a thrilling sighting to add to the list, a rare trophy head to hang on a wall. But the bighorn sheep is only the glamorous poster child that represents a grave, more systemic problem facing the entire Rocky Mountain highcountry ecosystem.

One would logically expect any threat to a remote twelve-thousand-foot alpine habitat to come from below and gradually work its way upward to the more distant and inaccessible heights. Ironically, something mysterious is occurring that seems to affect the highest elevations most dramatically.

Several years ago, in 1999, John Mionczynski had the occasion to share his concerns about the unfolding plight of the bighorn sheep in Wyoming with John David Love. Dave Love was the renowned and beloved “grand old man” of Rocky Mountain geology whose life was chronicled so eloquently by writer John McPhee in his book Rising from the Plains. McPhee and Love created a literary vision of the big picture, of the complex geology of Wyoming, and likewise of a man’s history and his contribution to our understanding of the world. Dave suggested to Mionczyski that he might consider the possibility of selenium poisoning affecting sheep in areas of the Wind River Mountains where he knew outcrops could possibly occur, suggesting that the Whiskey mountain area might be an area of natural high selenium exposure. Selenium (Se) is an elemental mineral that like many other essential minerals can be toxic when consumed and absorbed in large doses. Every organism requires minute quantities of otherwise toxic minerals to sustain proper body functions and good health, including iron, chromium, cadmium, zinc, copper, and even arsenic. Nutritional requirements for many of the essential trace minerals are so minute that they are measured in micrograms (millionths) not milligrams (thousandths). Still, deficiencies can and do occur and with dire consequences to good health. Selenium, although toxic in large quantities, is absolutely essential in all animals, particularly in the neuromuscular development of the very young. Dave Love had raised a red flag, and John immediately set about investigating the possible overabundance of selenium on the bighorn sheep range of the Whiskey Mountain herd. Ironically, after testing the alpine forage and soils in these areas, John and Pat Hnilicka demonstrated that to the contrary selenium availability was almost zero in vegetation.

Mionczynski soon also learned of a phenomenon that domestic sheep ranchers had recognized for many years. Apparently, young lambs require relatively high doses of Se to avoid a condition known as selenium responsive disorder, and in its most extreme manifestation as white muscle disease. This syndrome is expressed as a form of nutritional muscular dystrophy, precipitated by a mother’s milk or a diet deficient in proper levels of selenium. The body is so desperate for selenium that it will absorb or “resorb” calcium from the growing bones, actually mining the body for traces of Se that may have been deposited there.This calcium is mistakenly precipitated into the starving muscle tissue and in its most advanced stage a dissected muscle will literally appear white. As the deficiency progresses, the lamb becomes weak and crippled and also suffers impairments to the immune system, predisposing it to pneumonia and possibly lung worm infestation, and ultimately to an inability to elude predators. The bones become prematurely and irreversibly osteoporotic and unless corrected with supplemental selenium, the condition is progressive and eventually fatal. Lambs that recover suffer health consequences throughout their lives: weakened immune systems and poor dentition—contributing to an inability to chew and thus an inability to digest food properly, as well as predisposing them to pernicious periodontal infections. Indeed, every adult ewe skull that I have collected in the Whiskey mountain area has exhibited at least some evidence of this disease, with many showing signs of chronic disfiguring abscesses in the bone of maxilla and mandible. Interestingly, my anecdotal observation through collected crania seems to suggest that rams may somehow be less inclined to develop these infections. But some evidence suggests that the ram fetus will actually fare better than a female fetus in times of nutritional stress in the mother.The life span of any herbivore is usually dependent on the longevity of its dentition, and so when the teeth become dysfunctional from a lifetime of wear, the animal dies. Obviously, ewes that have experienced selenium deficiencies as lambs will tend toward early mortality, contributing fewer lambs to the herd. Further, it would follow that a less than healthy ewe will be prone to have a less than healthy lamb. The catastrophic domino effect that could result from selenium deficiencies in overall sheep populations is obvious. In addition to the disturbing trend occurring in bighorn sheep populations, other alpine species appear to be in decline as well. Researchers have observed declines in marmot numbers as well as significant reductions in pika populations. The sheep study has employed biologists with specific expertise in alpine species other than bighorn sheep to explain what changes are occurring that could adversely affect rodent and pika numbers.

Logically, one of the first experiments in substantiating the existence of a selenium problem was the development of supplemental mineral blocks with a high concentration of Se. As soon as the supplements were installed at stations throughout the sheep range in 1999, ewes were ravenously attracted to the blocks and would stay in the vicinity feeding for several days. Their lambs began showing noticeable improvements in their appearance and mobility. However, such supplements are considered an inappropriate way to manage a wild species over hundreds of square miles of wilderness, and worse, predators—particularly mountain lions—quickly caught on and began patrolling these sites. During the summer of 2000, I monitored a mineral lick site all summer at a location on the top of Middle Mountain that we call Pinnacle Pass. One or more lions had the curious habit of leaving scats around and even occasionally directly on top of the mineral block! I never approached the mineral block site without my pistol at the ready. We recognized that we would lose as many or perhaps more sheep to opportunistic predation than to selenium deficiencies and discontinued use of the mineral blocks, though some members of the public adopted the mineral blocks as a viable solution.

Remarkably, the Whiskey Mountain herd has somehow been aware of its own nutritional deficiencies. In desperation, ewes will often bravely abandon their lambs high on the mountain and migrate seven miles down and descend two thousand feet in elevation to natural mineral exposures known to exist in the valley below.These natural exposures are also known to contain concentrations of selenium. After two days below, and subjecting themselves and their lambs to the perils of predation, the ewes return and the lambs begin to show a marked improvement in appearance and mobility. But unfortunately, sometimes a ewe returns to the mountain only to find a missing lamb.

In order to investigate the cause of possible selenium deficiency, consistent baseline information on the environment must be recorded over consecutive years to document the various changes that are occurring in the northern Wind River Mountains. In particular, the weather as it relates to temperature and the nature of high country precipitation, that is, snowfall, rainfall, and glacial meltwater, is significant in order to record any change that may be expressed in the chemical composition of the tundra soils. Any changes in soil chemistry could have far-reaching effects on those species of alpine plants that are consumed by wild sheep. Forage must be sampled in many locations throughout the annual study period (from June through October) to determine the changes in availability of the various nutrients that could affect the health of the many herbivores living above timberline. Obviously, we must be watchful for the presence or absence of selenium and also for information concerning the changes in pH or the relative acidity of the tundra soils. Normal alpine soils are quite stable in their chemical composition and pH. These soils are often thin, the result of the reduction of granite through the weathering process and the gradual development and accumulation of organic plant humus that occurs over time. Granitic soils are compact, often dark and rich, but low in nitrogen because of lower relative temperatures and the tendency toward a slower exchange of organic matter and nutrients through decomposition. Alpine soil and the alpine tundra ecosystem exist within a narrow range of biochemical variables. Soil variability is contingent on the delicate web of interaction between an organic and inorganic chemistry, and the relationship this chemistry has to the subterranean micro fauna and flora—bacteria, nematodes, fungi, and so on. These forces interact in complex ways to facilitate the availability of nutrients the rich alpine tundra depends on. Any subtle change in hydrology, nutrient load, or pH can affect the balance among the sensitive but essential microorganisms in the soil. Alpine tundra plants exist within a narrow range of environmental parameters, and so plant populations will likely respond to the smallest incremental change in the overall soil ecology.The large herbivore populations will respond to the availability of the forage generally, but perhaps more importantly to the availability and abundance of the necessary nutrients they contain.

We began to suspect that the bighorn sheep were indeed the canary in the coal mine. The entire alpine ecology—from the most obscure fungus and nematode to the great, robust creatures—could be suffering from an insidious dark force.
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