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  I have given my whole life to the mountains.
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  Beginning with the first ascent of Mont Blanc by Balmat and Paccard in 1786, continuing with the epochal conquest of the Matterhorn by Whymper in 1865, and culminating with the first climb of the world’s highest peak, Mt. Everest, by Sir Edmund Hillary and my father, Tenzing Norgay, half a century ago, mountaineering has long been one of the most inspiring endeavors in human activities. Beyond the sheer joy of climbing, the amazing beauty of the landscape, the depth of challenge presented by these formidable “hills,” as the Victorians called them, the tender colors of dawn and the terrible roar of avalanches, mountains represent a unique realm, full of animal and plant life, that has inspired religions, the arts, legends, and science. Mountains mirror human life and provide a path to enlightenment, through physical and mental challenges, through the fragile beauty of a butterfly in the morning winds and the grandiose fury of a thunderstorm on a high ridge; this books attempts, successfully, to give the reader a taste of the moun tains, one of the last outposts where Nature reigns supreme.




  The vastness of the mountain landscape, both literal and allegoric, is aptly presented in this wonderful book: from the science of volcanoes to the music of the mountains; from the techniques of ice climbing to the poetry of a moonrise over a high ridge; from the snow leopard to satellite cartography; from haunting tragedies to sheer triumph; innumerable aspects of the high realm are presented in detail, along with beautiful color photographs and maps. Sidebars add a very educative and entertaining dimension to the book.




  Therefore, it is most opportune that fifty years after the first ascent of Everest, the goddess of all mountains, The Mountain Encyclopedia will be published, a fitting tribute to the magical realm where I followed my father’s soul.




  JAMLING TENZING NORGAY




  Kathmandu, May 29, 2003
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  Encyclopedic compilations exist for virtually all disciplines and topics. Surprisingly, there is no general, comprehensive English-language reference work available on the mountain and the terminology used to clarify its features and influences, despite the innumerable volumes given over to descriptions and extraordinary illustrations of individual examples. This lacuna is remedied with the publication of The Mountain Encyclopedia, which is intended to serve two purposes. First, it is an alphabetically arranged overview of all things connected to mountains; if a person encounters a term, concept, or peak not included or explicated in a dictionary or general encyclopedia, then he or she can turn to these pages for a definition or explanation. Second, despite the arrangement, one can read straight through, from cover to cover, and emerge with a thorough understanding of the etiology, evolution, and demise of mountains as well as their influence on plants, animals, and human beings.




  The earth’s diverse geological development has resulted in thousands of separate peaks, ranges, chains, and systems, and because these are so important in human history, many of them have been named. It would be impossible to mention each one in a concise overview and so the authors have included only the most important ones in the body; the appendix does offer a fairly comprehensive list. Huxley’s Standard Encyclopedia of the World’s Mountains, The Columbia Gazetteer, or the index to any good world atlas as well as many excellent websites (included in appendix H, Websites) may provide additional examples and their locations. The same may be said for explorers, surveyors, mountaineers, rock climbers, skiers, and snowboarders. There are so many of these well-known people that it would be inappropriate to attempt to squeeze all of them into this volume. Instead only the most influential are noted here. Others may be sought in biographical dictionaries, histories of particular regions or sports, accounts, and memoirs, some of which are included in the present volume’s bibliography. (See especially Huxley’s Standard Encyclopedia for about one hundred capsule biographies, Unsworth’s Encyclopaedia of Mountaineering for almost four hundred important early climbers, and Child’s Climbing. Also useful is the website www.simpkin57.freeserve.co.uk/mountain_lakes_books/whoswho/whoswhodetails.html.) Finally, there are so many species of animals, birds, flowers, trees, and other life-forms that only a limited number of the most important are favored with individual entries.




  Most terms are defined where they fall in the alphabetical listing; in some cases, though, a cross-reference leads either to a more appropriate term or an additional brief though comprehensive essay. There are a few of these detailed overviews (for example, on climbing, clothing, ethics, mountain building, or weather), and they exist because the concept under discussion is too complex for concise definition or explanation. Thus, although the rock or ice climbing and mountaineering entries briefly clarify these endeavors, the overview presented under climbing sets them in a general context.




  Finally, we would like to point out that many entries and factual data derive directly from the authors’ experience: studying, reading, traveling, logging, skiing, hiking, bouldering, rock and ice climbing, mountaineering, and observing and participating in nature. Indeed, we have traveled extensively to document this book, including trips to numerous national parks, both in the United States and Canada; to exotic locales, such as Hawaii, the Coast Range of British Columbia, and New Zealand; and to closer regions, including the Cascade and Wind River Ranges. For more than two years, we have traveled by foot, on float planes, or by helicopter for the purpose of bringing information, photographs, or even film clips to our documentation; in addition, we have used previously gathered materials and contacted a number of friends and mountain enthusiasts to try to provide as wide and deep a view of our subject as possible. As for the rest, information was confirmed or discovered through general or purposeful reading, viewing, or consulting of the material noted in the reference list. Credit is given in the text whenever required.
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  The entry words in the alphabetical list are bolded. When a term mentioned in the text has its own entry in the alphabetical list and is particulary relevant, it too is often bolded. Foreign terms commonly used in English are cross-referenced to their English equivalents. The foreign word follows the English and these abbreviations indicate the source: C=Chinese, F=French, G=German, H=Hawaiian, I=Italian, Ic=Icelandic, N=Nepali, S=Spanish, Sc=Scottish, T=Tibetan, W=Welsh. Fl., in lieu of birth and death dates, indicates that a person flourished in his or her activity at about this time. Authors’ names, noted in the text parenthetically for scholarly ascription, along with titles for additional information, and in the sidebars are included in the reference list at the end of the volume. The photographs were chosen based on one of three criteria: importance of the mountain; necessity to illustrate a feature (gully, butte) or a device (piton); or some special quality (beauty, danger, historical importance, uniqueness). Photographs are reproduced with the permission of their creators and are acknowledged below each image. Snowboarding jargon is limited to the most important terms. Finally, even today, there is some discrepancy in the recorded altitudes of the world’s mountains; different sources may offer slightly different elevations. Nevertheless, whenever possible, we have striven to provide consistent altitudes throughout; these are the most common in the literature. (The altitudes noted on a few historical black and white photographs are inaccurate.)
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  Why do we love mountains so? Maybe one should imagine a world without them to realize how close to our hearts and minds the high peaks have come to be. . . . In any event, I thought it would be appropriate to give a brief essay describing my first personal contact with the mountains, in hope of further motivating the reader to go out and enjoy the wonderful (and eventful!) realm of the mountains.




  For each of us, the transition from daily routine to extraordinary achievements yields a wonderful sense of accomplishment; this is particularly true of physical endeavors, when our rational thoughts give way to the “zone,” often experienced by professional athletes; when being and survival become our dominant mode of perception; when our evolved minds regress to the delightful feeling of simply besting ourselves, in a physical, immediate manner. This does not necessarily imply record-breaking performance, or Olympic feats; it just corresponds to our very own sense of physical achievement, no matter how insignificant for the Guinness Book of World Records, Who Wants to Be a Millionaire?, or the Hall of Fame: for my father, who was diagnosed with Parkinson’s disease long ago, at the young age of forty-two, walking two blocks along the busy sidewalks of Paris to bring back home two baguettes, a “baba au rhum” (my Dad’s favorite), and a “religieuse au chocolat” (my Mom’s favorite) was his own Annapurna, to paraphrase Maurice Herzog.




  Within my own modest climbing abilities, my most difficult climb was arguably the Col Est du Pelvoux, a notorious 2,000-foot, 55- to 65-degree, sustained ice couloir in the southern French Alps, in the Oisans Range, across the exquisitely beautiful, almost Himalayan, 4,102-meter (13,458 ft) Barre des Écrins. There, I discovered the true spiritual depth and strength of climbing, as the enterprise also proved to be my closest encounter with my own mortality, and a genuine near-miss situation developed.




  As a graduate student in physics at the University of Paris, on the Orsay campus, my time was unequally divided between climbing and studying relativity and quantum mechanics; interlopers included girls, movies, friends and food, and my family. Each Sunday, when the Parisian weather proved dry enough, we would hit the climbs of Fontainebleau, scrambling up the highly technical, but small (10- to 30-foot) boulders strewn over sand, fifty miles southeast of the city.




  What I loved most about these training climbs was the camaraderie and the actual, practical intelligence involved: some of these boulders were only 10 feet high, but the key to a successful climb (what we called “topping”), was a particular move, a subtle shift of balance, a tentative extension toward an often-guessed or intuited, rather than known, anchor point. Often, a group of fellow students would gather under a particularly hard boulder, and we would all offer words of advice to the lone climber, trying to resolve the nonlinear dynamics and discover the poetry of an especially challenging move, with the “graduates” trying to summarize their own experience in a few helpful tips, while we novices (I always felt I belonged in that category) were thinking out loud our own strategies to conquer each vertical inch of the challenging object, each hoping that the current climber would demonstrate the validity, or lack thereof, of our reasoning. In most cases, a simple jump off the boulder, with a priorcareful evaluation of the sand below, would be the logical response to a privately unsolvable problem.




  Sometimes, for extremely difficult climbs, a veritable group of disciples would assemble under a short cliff, where a twenty-five-year-old “sage,” with international following like a rock-and-roll star, was seeking the epiphany of the rock; it reminded me without fail of the Greek philosophers and their students: a problem, concrete and immediate (the boulder), was presented to our group; solutions were proposed, both by the climber and by the assembly, sitting and discussing the problem at hand in the warm sand; solutions were tried, in real time, by the philosopher; each inch gained upward moved our group closer to the technical truth of this particular rock. We quickly found that climbing challenges, just like scientific theories, and possibly democracies, are forever layered in ever-increasing, ever-encompassing, strata of knowledge: no matter how good you are, or think you are, there is always another challenge. I believe this to be the true essence of science, athleticism, and life in general; furthermore, this very nature of our human condition is precisely what makes it a boundless, exciting, extraordinary, and ultimately blessed condition: each of us has her own challenges; each of us can better himself, always.




  As for the easier boulders involved, part of the training was to top them quickly, with a minimum exertion of energy, climbing with our feet (not our arms!), and running in the sand to the next rock face. We all knew that the pure technical level reached at Fontainebleau had to be lowered by one to three grades (i.e., from 5.11 to 5.10 or even 5.8) when climbing in the Alps, with heavy mountaineering boots and thousands of feet of “air” beneath them! In any event, it was a wonderful distraction from our technical studies (I found, and keep finding through my reading of the climbing literature, that a large number of technically, intellectually, philosophically, and/or scientifically inclined people tend to form the bulk of the recreational, or-not-so with the current “extreme” sport fashion, climbing originals [i.e., in the early days of REI]; reciprocally, a number of pure climbers, such as Reinhold Messner, Edmund Hillary, Maurice Herzog, George Leigh Mallory, or Edward Whymper, have often written essays of a deep philosophical nature).




  It was also a demanding sport, involving technique and focus. When applied in its natural high-mountain arena, climbing requires one to carefully control one’s own fears: there is an element of balance between our atavistic reaction to danger, heights, void; the overwhelming presence of the elements; and the technical, as well as psychological factoring of the environment in terms of a more reasoned assessment of the situation at hand. I have often found this private conquest of one’s own fears to be a deeply satisfying aspect of climbing: three deliberate, measured steps on a narrow, steep snow ridge, with careful attention paid to the overhanging cornices and the slow dynamics of background clouds lying in the distance over the Swiss Alps, have proven to be the very best, most alive time I ever spent with my brother Olivier, who was leading our two-man cordée (team) on the sensational ridge spanning the void between the Aiguille de Bionassay and the Dôme du Goûter! I will always remember walking above the clouds at sunrise, in the frigid blue sky, with the perspective of Mont Blanc in the north, along the Arête de Bionassay, after seven hours and over 4,000 vertical feet of technical climbing spent fighting the ice slowly cascading down the northwest face, deep in the darkness of a predawn summer day. Each step on that ridge was a small intellectual victory, where we considered only our immediate, local environment, with a simple move forward, abstracting the immense, light blue and green, glistening, seductive void of the surrounding ice slopes, 70 degrees down to France, and 50 degrees on the Italian side; the ridge was no wider than 10 inches at places, and over a mile long!




  Back to Mare Frigoris, my very near miss—but first, a difficult situation in Switzerland. One year, I decided that after my final exams I would spend an extended period of time climbing; my reasoning was that I would gain both further physical conditioning and acclimatization by hiking around and summitting various peaks in the Alps, and by doing so for at least three weeks uninterrupted. My first outing that year, in early June, and following a successful traverse of Mont Blanc (at 4,807 m, or 15,771 ft, the highest point in western Europe) with my brother Olivier and the Chamonix guide Serge Trezamini, two years earlier, was to climb the Lenzspitze, a 14,000-footer east of Zermatt, high above the ski resort of Saas-Fee, where the towering masses of the Dom (14,911 ft) and nearby Taschhorn frame an exceptional landscape of angular ridges, steep ice couloirs, and cascading glaciers. My companion students Laurent Terray (no direct relation with Lionel) and Alain Magneville and I drove from Paris to Saas-Fee for twelve hours straight; the crossing of the border into Switzerland was fast and easy, as I recall, and the weather looked good.




  We were climbing between exams, and our time was limited; therefore, after an uneventful night spent sleeping on the concrete steps of a ski-lift station (French students could hardly afford the very dear housing prices in Swiss hotels in a ski resort area), we immediately set out to climb to the refuge high above Saas-Fee. Paris lies approximately 100 feet above sea level, while Saas-Fee’s altitude is 6,000 feet; the refuge is another 5,900 feet above Saas-Fee. We climbed nearly 12,000 feet in thirty-six hours: not good. Reaching the hut was a major accomplishment for at least two reasons: first and foremost, the sheer elevation of the hut, with no acclimatization whatsoever; second, the carrying of a 45-pound pack over 5,900 vertical feet, within six hours. I remember that a number of sections along the trail were either obstructed by deep snow or so steep that a steel cable was running down the path; this did not afford much protection when climbing unroped, with a heavy pack, no excess red cells, little sleep, and physics exam weariness, not to mention the usual state of “girl trouble” that seemed to be highly pervasive for our group in those days!




  Well, we made it up the hill, and reached the refuge; as all things Swiss, the place was incredibly clean . . . and locked! This happened last century, so I feel almost okay in admitting that we used our ice axes to get the lock open; as it turned out, this was but a minor infraction along the way. We spent the evening fighting insidious headaches, eating crushed food, drinking vast quantities of fluids, and discussing the climb. The Lenzspitze has a beautiful, classic, 55-degree northeast ice slope, followed by an equally esthetic traverse leading back to the hut; we had traveled over 500 miles, quite a bit for western Europe, to experience the pristine snow on this wide, protected couloir, which we had first learned about “au Vieux Campeur” (at the Old Camper’s), by reading the available Alpine literature. The northeast face of the Lenzspitze had looked mighty impressive then; the flaming red upper slopes, burning in the gorgeous sunset, now loomed high above us, an awe-inspiring challenge.




  The next morning, well before sunrise, we all had a bit of lukewarm tea and got ready for the climb. The hut sits on a fairly narrow ridge overlooking Saas-Fee; the western side delineates a rough, heckled glacier, with a foreboding icefall plunging toward the rising sun, in the direction of the Weissmies. Our objective lay straight ahead, a mile to the west of the refuge. I roped up with Laurent and Alain, and we proceeded across the level glacier toward the prominent Lenzspitze “rimaye” (bergschrund). Most crevasses were buried under the deep, late spring snows, and ice bridges were pretty good; within two hours, we reached the bottom of the route. I remember spending some time with them looking for a snow bridge across the rimaye, which was four to eight feet wide, translucent and blue-green, and well over 100 feet deep. At 5 A.M., near sunrise, when we reached the bottom of the slope, ice and snow flurries were already ominously coming down the icy slope every few minutes. This looked very bad to me; in addition, high altitude was clouding my concentration, and my energy level had not recovered from the previous day’s 5,900-vertical-foot, 45-pound-backpack sherpaing. I decided that I should not attempt the 2,000-foot, 55-degree ice slope, especially in view of the fact that I could dangerously slow down the efforts of my climbing partners on this avalanche-prone couloir: any delay at the base of the Lenzspitze slope was translating into increased snow, ice, and stonefall danger for my comrades, as its southwest orientation made it particularly vulnerable to early heating from the sun, destabilizing the couloir by heating the delicate ice crystals.




  However, the decision to turn back and return to the refuge was equally difficult: I was to cross the same rough, “blind” (snow-covered) glacier, at a later time of day when the snow bridges would be softer and much more unsafe, alone, as this was quite early in the season, and we had not met a soul on our way up. “Alone” is key here, as anyone familiar with glacier travel will understand: when traveling on this crevasse-ridden terrain, roping up is of paramount importance, as it both protects one from unforeseen, shallow falls into ice gaps, and prevents accidents in the deep, tortured terrain characterizing icefalls, overhanging séracs, and rimayes. However, in my experience, the most important role played by roping up on a glacier is the fact that party members can identify the whereabouts of any climber at all times; in particular, if one were to fall in a crevasse, the rest of the team would be immediately notified. This proves to be a critical factor in numerous climbing accidents, where a team member can freeze to death anonymously in a crevasse, simply because the other team members are unaware of her condition. In fact, as will be amply demonstrated in our accounts, one of the leading causes of accident and death on the mountain is the separation of the team members, as exemplified by the incredible odyssey of Beck Weathers during the 1996 Rob Hall expedition on Everest, or by the impossible adventure of Joe Simpson, as related in Touching the Void. This became quite clear to me as I bade farewell to my climbing companions, who were now negotiating an ephemeral snow bridge across the fateful bergschrund: as I proceeded east, I felt as lonely as if I had been walking on the moon; very soon, I started worrying about hidden crevasses, and decided to systematically probe each and every suspicious undulation of the terrain with my ice ax. I was painfully aware that my crossing this tortured, early-season glacier alone implied the very real possibility of dying a very slow death, deep in a crevasse, slowly freezing as my companions felt the elation of victory on their way back to the refuge, 200 feet above, in the glory of the setting sun!




  This cautious frame of mind took some care to maintain because of the sheer beauty of the sun rising over the Weissmies, coloring the glacier in deep, wonderful hues of blue, pink, red, orange, and vermilion; furthermore, each color transition corresponded to an increased and welcomed warmth provided by the slanted sun rays, making my glacier traverse both an intensely scary, lonely experience, and one of the most fabulous spectacles I have ever had the joy and privilege to behold and experience. If I so much as slipped into a crevasse, my death could be early, colorful, lonely, and ex tremely slow, as long as I didn’t first shatter my neck bouncing on the green ice of a Swiss crevasse, 12,000 feet above my stamping ground; on the other hand, my very solitude enhanced my experience to a near epiphany. It took me well over six hours to get back to the refuge, as I witnessed the advance of the mountain shadows from Austria to France, across Western Europe, along with momentous historical milestones!




  I settled back down in my sleeping bag, as the sun’s warmth proved feeble in comparison with the deep cold of an early June day; I then located the emergency radio, just in case. Hours passed, and the orange light of late afternoon flooded the refuge. I was expecting Laurent and Alain anytime now. So far, I had simply been waiting for the normal, reasonable amount of time required to perform the climb of the Lenzspitze and the traverse back down to elapse; since my friends started around 5:30 A.M., I expected a twelve-hour delay to be appropriate. Well before sunset, which was to occur near 9 P.M., I started to wonder about my friends’ whereabouts. After an hour or so, around 8 P.M., I used the emergency radio for the first time; I was a bit shy, as I had no idea whom I would contact, and which language (German or French) they would use; furthermore, I had no real emergency to declare, just an uneasy feeling about Laurent and Alain being late. The first words I heard were definitely German, but the Saas-Fee police officer quickly switched into Valaisan French, and after a brief heads-up instructed me to go up across the glacier to the bottom of the slope to verify that my friends had not fallen down the Lenzspitze slope! This was quite a shock to me because there was no way I was going to wander alone on this glacier again, especially under the oblique light of sunset, and because I deeply feared that there was a distinct possibility that I would have to approach the slope to identify the mangled bodies of my friends after a 2,000-foot fall on a 55-degree ice slope! Still, after some instructions from the police officer, I very reluctantly set out to cross the glacier alone again.




  I moved very carefully on the very soft snow, and used my morning footprints as a guide; all the time, the Lenzspitze bergschrund was hidden from my view due to the slight uphill slope of the glacier, and I knew full well that if my friends had fallen, their bodies would most likely had been swallowed by the crevasse, or would have flown right over the rimaye, to the upper glacier slopes. As I slowly moved upward in the setting sun, my field of vision opened up toward the bergschrund, and I became very fearful of what I might see: what would I do faced with the tattered bodies of my very good friends? Would I even muster enough energy to climb back down to the refuge and alert the Swiss authorities? So there I was, moving up on that wretched glacier, hoping that I would see nothing at the bottom of the big slope facing east at the upper end of the ice. In the dim light of sunset, I reached the bergschrund, and saw nothing but the usual avalanche debris. Relieved, I now faced the prospect of crossing the very glacier I had scaled alone that morning, this time in the twilight of an early June sunset; crevasses were as open as they would be this time of year, and snow bridges were destroyed. Somehow, I got down fast; I guess that the urgency of the situation gave me wings. When I reached the refuge, it was dark and cold; my friends were up in the mountain, somewhere. After reporting to the police officer, who instructed me to wait until dawn, I spent a miserable, very lonely night. I was to lead a mountain rescue effort at dawn, but I had to make the decision (legal and financial, as was clearly explained to me) to trigger the search.




  I did not sleep; I hoped and wished that my friends would show up, tired, exhausted, but okay. When I lapsed into drowsiness, the harrowing wind would wake me, scratching at the window, muttering an SOS that echoed deep within my sleepy mind; startled awake, I remembered with saddening clarity the precarious situation of my friends, up and deep on the mountain, in that same howling wind, our tenuous connection through the difficult night. Their return did not happen; at dawn, I was still alone and called back on the emergency radio. A helicopter would be launched, as long as I took the legal and financial responsibility of making the call. Since my friends would be, at best and if alive, incapable of getting back down on their own after a night above 13,000 feet, with temperatures dropping to 10 or 20 degrees Fahrenheit, the call was easier than I thought. I waited for the helicopter, hoping against hope that my friends would show up. The helicopter arrived after half an hour; as soon as they landed, the pilot asked me to board the aircraft to help them locate my friends; at the very same time, two indistinct points appeared in the morning mist, up on the glacier. The points were definitely moving down slope; however, they were also moving transversely over an extremely wide berth, and it seemed unlikely to us that these points corresponded to human beings.




  Time stopped. We all looked up in the haze, trying to make out the exact movements of these shapeless forms; sometimes they would vanish behind the deep blue glaze of a small sérac. The early, flaming sun rays were also playing tricks on our eyes, illuminating the glacial mist with vermilion flares, deep purple ghosts wavering on the ice. Our shadows had a clear purpose, however: unlike the dawn’s early phantoms, these shapes were going down, straight down, if you averaged out the fancy meandering imposed by the glacial flow and the restless fatigue of a high-altitude, impromptu bivouac.




  I rushed up in the fog, catching Laurent, whose frostbitten face looked harrowed and stunned; he had used most of his considerable strength to get back to the refuge, where he knew that he could surrender to fatigue, at least for a few precious hours of sleep. He did not know how far behind Alain was. We guided him into the relative warmth of the hut, when a second ghost appeared. This time, Alain was wavering across the ice, thin and nearly disembodied, jaws tightened, every step down reflected in a considerable lateral motion, balance an elusive instinct chemically wired to guide Alain’s inner ear. He collapsed near the refuge, and a Swiss Zermatt guide helped me direct him toward a low wood bench, by the refuge.




  We had avoided the worst; however, I had to think fast, as the helicopter pilot was getting ready to take the rescue team down. I knew full well that my friends would require at least a full day to recover from their ordeal; furthermore, at the altitude of the refuge, it was not clear how much longer this process would take. In fact, I was quite worried that between the adverse effects of the bivouac at high altitude, including some fairly severe frostbite, and their general fatigue, my friends would simply not be capable of negotiating the steep, iced, cable-ridden footpath down to Saas-Fee, especially carrying the heavy backpacks that we had hauled up. I asked the helicopter pilot to take them down; I was to climb down on my own, and catch up with them in Saas-Fee later. He told me that was okay, but I was to go down with them, being the only person in our party capable of signing the various insurance release documents: my friends, considered quite lucky to have survived, were incapable of carrying on any conversation beyond two or three words. Various heavy accents did not help either!




  The pilot was to drop us down first, and then fly back up to pick up the other members of the rescue party. Our aircraft was a small French-built Alouette helicopter, capable of carrying three people, plus the pilot. I boarded the cabin, sitting next to the pilot; during the whole episode, he had kept the helicopter running, and he took off as I latched my safety belt. The aircraft gently rotated toward the Weissmies in the east; then, the horizon flipped right, and we started falling toward the valley, faster, closer to the arduous slopes I had climbed a mere two days ago. The early sun promptly disappeared behind the jagged ridge to the east, and, as I was fighting the nauseating feeling triggered by my ruffled inner ears and welling up deep in my stomach, we turned west again, the foreboding mass of the Dom towering above us, its chaotic glacier flowing by. We landed with the hard precision characterizing experienced, Alpine piloting. I got out first, and helped my staggering friends; I also got our gear on the concrete. As I was pulling the last backpack out, the pilot had a clipboard with the insurance paperwork ready; I knew we were deep in the Valais, but talk about Swiss efficiency! I signed the form, and the pilot signed off: he was high above Saas-Fee within seconds. This had been my very first time in a helicopter, and quite a physical experience. I was a bit dis-oriented, both horizontally and vertically, and my stomach wasn’t happy either; however, this paled in comparison with the state of my friends, frostbitten, fairly severely wind- and sunburned, tired beyond simple exhaustion, dehydrated, and incapable of swallowing solid food, at least for now.




  It was 8 A.M., and our situation was unclear. Sunday morning, everything was closed; furthermore, the skiing season was long over, and tourists did not frequent the Swiss Alps for recreational reasons until the end of the month, July and August being favorites for this crowd, as well as the European families in search of good, healthy fun along the steep, scenic paths of the Valaisan Alps. Making things worse, I did not know how to drive, so it was up to either Laurent or Alain to get us down; the road to the Rhône valley was steep, curvy, and narrow. Swiss engineers were the best: they could build roads that would make the highways in the Rockies, the “Old Priest Road” in the California Sierras near Yosemite, or French roads anywhere look like spacious freeways, with slow inclines and a deep respect for one’s inner ear and digestive tract. I suspect that many paths around the world easily compare with these engineering feats, but unlike our Swiss expressway, I do not believe that these are designed for anything but climbers and yak; they certainly are not covered with macadam, and do not appear on topographical maps as continuous lines!




  We decided that a few hours of sleep were needed for all of us, especially for Alain and Laurent; I dozed off for half an hour, then went around the village looking for a bakery to buy food and possibly drinks. Word of our rescue had gone around quickly, as I found when accosted by an old lady, the guardian of the refuge. She knew we had spent a couple of nights up there, and decided it was time to collect her duties; to her credit, she first briefly inquired about the status of my friends: apparently, had they been dead, she would have waived their dues! I did not argue with her: she was the widow of a famous Swiss guide, and the refuge was, apparently, one of her main sources of money. I paid $100 for one of the very, very worst nights of my life. I did ask her about the fact that the refuge was nominally closed when we used it, and she explained that the winter refuge was open; what she did not know was that we had used our ice axes to force the padlock left on the door to the summer refuge (I assume that she became aware of this fact a few weeks later, after her slow hike up to 12,000 feet).




  We did receive a hefty bill from the Swiss rescue services: approximately $1,000 each. Fortunately, Laurent and I had insurance from the CAF (Club Alpin Français); Alain was not registered at the time, and, in his weakened state, we had him swear that he would apply immediately upon his return in Paris. In the meantime, we told the Swiss authorities that he had lost his ID, and registered him under the thinly veiled pseudonym of Alain Sartres! He never received a bill.




  I found a small store open and bought almond croissants, as they like in Valais, water, and Orangina with what little money I had left. My friends, upon awakening, had what they deemed the best meal of their young lives; they promptly dozed off again. I walked around the village some more, people accosting me and asking questions about our climb, the mountains, and my friends; some were a bit puzzled about such an early attempt of the Lenzspitze. Our lack of information about the general climbing conditions in the area was becoming painfully clear, and I learned a crucial lesson: snow, ice, altitude, weather, conditioning, and acclimatization mattered. My friends very nearly lost their lives because of our cavalier attitudes and general ignorance.




  Later in the day, the sun revived Laurent and Alain; they were ready to leave this foreboding place at once! Laurent started driving down, and we quickly reached the sun-drenched Rhône Valley and its many villages among beautiful vineyards under the towering Alps. Glaciers gleamed in the distance, and the frozen snows of altitude faded near the horizon. Lake Geneva was in front of us, a silvery surface glittering under the afternoon sun, where Rousseau and Voltaire had argued; where physicists were smashing atoms and discovering the subtleties of the electroweak interaction at the great ring of CERN, where some of us hoped to build a career after graduation; where the United Nations tried to resolve pressing international matters in the idyllic landscape framed by the Alps and the Jura.




  At the border with France, our luck ran out: the dismal appearance of my friends, after a bivouac at high altitude, the smell of fear and sweat, and our rambling explanations convinced the Swiss border patrol that a full search of our car was in order; this included the spare tire, as well as places in the car unknown to most mankind, including serious mechanics; these guys were also nasty. The only drugs we had were adrenaline and a number of endorphins, all naturally generated, courtesy of our various states of exhaustion, general tiredness, high-altitude fatigue, sleeplessness, and overall agitation. Reluctantly, the Swiss border patrol let us go, after a solid hour’s search. Thirty yards down the road, on the French side, the douaniers were laughing their heads off! We sailed through, immediately after they asked us, very slowly, very deliberately: “Anything-to-de-cla-re?” and roared with laughter, again!




  Our drive back to Paris was fairly uneventful until we reached Mâcon, in Burgundy: the car, an old BMW that belonged to Alain, who was now driving, began swerving across the route nationale (equivalent to a state road); we had elected to avoid the turnpike because my friends were extremely tired by now. Earlier on, we had to ask Alain to stop for a while, a couple of times, as he was visibly starting to doze off behind the wheel. I felt pretty bad about my inability to drive, as I was, by far, in the best shape of us three! The swerving continued; in fact, it increased, but Alain, after three espressos, was very awake. This went on for another fifty miles or so; then, the car suddenly jerked off to the left. Alain was struggling with the steering wheel, and I looked toward the back of the car: the right rear tire had blown off! Alain got the car under control and parked it on the breakdown lane: after escaping a lonely, frigid death high up the mountains, Alain’s lack of attention to the maintenance of his aging car had almost cost our lives! That was too much, and we had a high-level, impromptu session of scream therapy! Within a half hour, composures were reestablished, though ego bruising was prevalent among our crew; we resumed our course toward Paris.




  The exact facts about my friends’ desperate night, in the harrowing winds of high altitude, were also revealed during this long, painful, slow drive back to Paris. The climb of the ice slope had been considerably lengthened by the extreme softness of the snow after a few hours of sun: each step up required a painful struggle, and the crampons were all but useless; the ice axes were barely affording any safety, as they dug through dull, melting snow covering what turned out to be a deadly sheet of black ice! Ice screws were nearly useless for protection, as the black ice was near impenetrable, and the surface snow an inconsequential, unstable layer of mush. My friends summitted the great Lenzspitze face near sundown, and immediately started along the heavily corniced summit ridge, trying to reach a reasonable bivouac before night. The ridge turned out to be much more technically challenging than described in the literature; this might have been partially due to the snow conditions, and to my friends’ fatigue after their struggle on the 2,000-foot, 50-degree slope in deteriorating conditions. It took them hours to cover a quarter mile on the narrow ridge, having to climb around numerous “gendarmes” and precarious rock spires; they must have strayed from the main line in the dimming twilight, as they had to surmount technical steps in the 5.8 range, in the increasingly hostile wind. They reached the next intermediate 13,000-foot summit at 10 P.M., toward the Nadelhorn, and had to decide whether to bivouac on the ridge or try to climb down, away from the normal route, directly across the east face of the peak, down to the glacier. This face, a mixed battleground of steep rock gullies and overhanging séracs, a maze of short couloirs and zigzagging buttresses, was considered extremely dangerous and exposed as a day climb; in the dark of night, with failing flashlights, it would have been suicide for my exhausted friends!




  In the cold, howling wind, without any bivouac gear, Laurent and Alain opted to go down, fast. Laurent, by far the more experienced climber, would lead and set belays; Alain would follow. They went at it until 2 A.M., climbing down extremely steep and precarious iced gullies, outlining horrendous precipices, blindly following the east face of the mountain, under the Nadelhorn, without any path. More than once, they dead-ended over insurmountable, overhanging ice faces and had to climb back up, in the dark of night, to try another way toward the glacier. The average slope of this face exceeds 60 degrees; it was therefore impossible for them to find any reasonable platform where they could have waited a couple of hours for the first guiding light of an early June day. They kept going until Alain weakened to the point where he was dangerously slowing down Laurent’s progress; at that fateful moment, Laurent decided to unrope and keep climbing down the treacherous terrain without any protection. Alain, alone and frightened, resolved to follow Laurent down the steep gully; this spelled disaster: exhausted and disoriented, he stepped over the strap of his crampons, and started sliding down on the ice, dislodging rocks as he gained momentum.




  Laurent heard the gathering avalanche and looked up; realizing what was happening, he dug his ice ax deep into the frozen snow and prepared to help Alain, who was now tumbling down the couloir, out of control. Unroped, the probability of Laurent arresting Alain’s fall was very slim; furthermore, it was a one-shot deal. Astoundingly, it worked, and Alain suffered minor bruises, although he was, understandably, very badly shaken. They roped back up, and continued down, trying to keep moving to maintain a small level of warmth; for Alain, this was imperative, as the bruises and cuts and his general state of shock threatened to cramp up his muscles. He was, according to Laurent, shaking and shivering nearly uncontrollably for the next five hours. Further minor miracles occurred, and they reached the upper reaches of the glacier in the pale gray light delineating the earth’s shadow at the time before dawn when the turbulent air rushes between night and day, and the cold is deepest. They staggered toward camp, and reached the refuge at the very time we were ready to take off for a rescue operation. In retrospect, it is amazing that they were able to drive us back 500 miles within another sixteen hours.




  In case you wonder, we all passed our exams with flying colors!




  Later on that very summer, Laurent, myself, my brother Olivier, and a couple of friends from the university decided to go to Chamonix for what we thought would be three weeks of sustained climbing on the wonderful granite spires of the formidable Mont Blanc range, the highest in Western Europe. Continued bad weather and a high avalanche risk due to the foehn, that southern wind bringing tiny specks of reddish Saharan sand across the Mediterranean and coloring the upper glacial snow-fields to produce the deepest reds and most vibrant crimsons on the western slopes at sunset, forced us to change our plans. Alain was already in the Oisans range, at his folks’ ski chalet in Puy-St.-Vincent, so we decided to go south, to look for better weather and solid climbs. This turned out to be a fateful decision.




  The road from Chamonix to the Oisans range takes one through the Vanoise region, with its pristine flower fields and low-altitude alps; further up, large glaciers shimmer under the crisp, cold skies of the high realm. Most notable along the way are Mt. Pourri, literally the rotten mountain, so-called because of its infamous unstable ridges, and the elegant Grande Casse, near the ski resorts of Val d’Isère and Tignes; two high passes mark the way south: the Iseran Pass, well over 9,000 feet, and the Galibier Pass, near 9,000 feet. The view to the south from the Galibier is breathtaking: due south, the distinctive summit ridge of the Barre des Écrins dominates the horizon; slightly to the west, but incredibly close, are the summits of the 3,983-meter (13,068 ft) Meije, connected by a complex, intricate system of ridges, buttresses, and suspended glaciers. The very summit ridge of the Meije is extremely steep and jagged, and the Doigt de Dieu, the Finger of God, marks the most abrupt point of the crest; the finger itself is a mighty overhang, a terrible place to be caught by a storm, as lightning repeatedly strikes the chiseled rocks, and no fast way down exists on this extremely exposed ridge. The south face is a 2,500-foot wall of rock terminating on an extremely isolated glacier in one of the most desolate valleys in Europe.




  A few more pleasant miles on a warm road take us past Briançon, an old city with a beautiful fort built by Vauban in the seventeenth century, to Vallouise and Puy-St.-Vincent. The area is quite different in character from Chamonix: more southern and laidback, with a larger climber-to-tourist ratio; hitchhiking is a safe and efficient way to travel in the valley, as people are used to climbers with big summit dreams and small pockets.




  We hook up with Alain, and spend a nice evening at his parents’ chalet; as there are too many of us, we find a local inn that caters to climbers and their particular budgetary constraints: the place is pretty, very clean, and we share bunk beds like in a refuge. That night, we discuss our climbing plans: Laurent is very excited by the Col Est du Pelvoux, a difficult technical ice climb, approximately 2,000 feet of sustained 60- to 65-degree hard ice. The others are less than enthusiastic, but I find myself tempted by the elegant route, although I am concerned by the fact that the lower part of the climb, while relatively easy, is exposed to rock and icefalls from the west fork of the couloir. Laurent reminds me that we would not climb the west fork, as it terminates under a suspended glacier, making the ascent extremely difficult; instead, we would opt for the east fork, which is more sustained, but slightly easier: the maximum slope reaches a strong 65 degrees, whereas some pitches on the hanging glacier reach 75 to 80 degrees! Laurent and I agree that if we were to attempt this route, we would leave extremely early, around 1 A.M., to minimize the rock and ice-fall danger, as the night freeze would help maintain the precarious balance of embedded stones and séracs; this implied that we would bivouac on the main glacier under the couloir to be ready to go as quickly as possible. The irony behind our careful plans would soon reveal itself.




  The next day, I found myself on the terminal moraine of the Glacier Noir, the Black Glacier, at the end of a warm afternoon, my backpack filled up with technical equipment: crampons, two ice axes, carabiners, rope, loops, ice screws, and other climbing paraphernalia. The Glacier Noir is, indeed, black: it is almost entirely covered with moraines, rocks, stones, debris, and sand; this is in sharp contrast with the Glacier Blanc (the White Glacier), which stands on the north side of the Barre des Écrins, immaculate snowfields lazily undulating between the high ridges, before tumbling toward the icefall. A number of marmots followed our slow progress up along the path, hoping for some food, either now, through our good will, or later by rummaging through our camp, while we slept!




  One of the most striking features of the Glacier Noir is the ominous, nearly continuous wall of the north faces, spanning over two miles above 12,000 feet, from the Pelvoux to the triple summit of the Ailefroide. The north faces of the Glacier Noir compare favorably with the legendary faces nord d’Argentières: couloirs of la Verte, Couturier and Cordier; the impossibly vertical, 3,500-foot ice and mixed wall of the Droites; the classic Courtes; and the pure lines of the north face routes on the Aiguille du Triolet. The sheer desolation of the Glacier Noir cirque is hard to describe: it truly is a deep feeling that the climber must rationalize in order to mentally prepare for a successful ascent on one of the many challenging routes, zigzagging on the steep walls, under the awesome sentinel that is the south pillar of the Barre des Écrins, an 8,000-footclimb cresting near 13,500 feet in the rarefied air of high altitude. On the Glacier Noir, retreat is typically a difficult proposition: the precipitous nature of most of the routes makes a climb down an almost impossible task; the desolation of the site and its remoteness result in a challenging trek to the closest village, Ailefroide, via unfrequented glaciers and isolated valleys. Therefore, most of the routes require a high level of commitment from the climbers. Locking the mouth of the glacial cirque, directly across from the south pillar of the Barre, the Pelvoux stands, a mute vigil, its complex rock walls riddled with vertical ice couloirs and hanging glaciers, under the huge séracs of the summit ice field. Walking into the Glacier Noir cirque feels a lot like entering a sacred place, where Nature rules as a powerful, capricious god.




  We quickly found that the best bivouac site for us was a somewhat flat, sandy area near a large boulder affording some protection against the biting wind. The sporadic rumbling of avalanches kept reminding us of the danger of our climb: we had to start as early as possible to take advantage of the relative protection offered by the night freeze; we agreed to leave between midnight and 1 A.M. We didn’t sleep much that night: adrenaline was already building in our blood, and the anticipation of a difficult climb in such an extraordinary sanctuary was nearly overwhelming. Stars were illuminating the night, and the ghostly appearance of the north faces under the pale, wavering light was burning an indelible picture in my memory. The night was relatively cold, and the wind helped cement stones and debris in the ice, high above our bivouac.




  At 11:30 P.M., we were starting our short trek toward the lower slopes of the couloir; the ragged appearance of the glacier, strewn with boulders and huge chunks of ice, was far from reassuring. We also noted well-defined gullies, approximately two feet wide and up to six feet deep, where the debris falling from high above was obviously channeled during the avalanches. We quickly devised a strategy: we would avoid these gullies as much as possible, and would proceed very fast when crossing one of them. As the terrain was not terribly steep, we were not roped up, which made for a brisk pace. Most of the crevasses were fairly obvious, and we found good snow bridges on the glacier. We felt that luck was with us; all the descriptions of the climbs that we had read were very clear: the avalanche and rockfall danger was almost nil after the bergschrund, and we were now moving quickly on the dangerous lower part of the climb. Over the next hour, we did experience three or four major falls, but they were well channeled through one of the gullies, and save for the deafening roar and rush of cold air accompanying these avalanches, no problems were encountered up to that point. We were happy that our climb would take us to the other side of the mountain, as it was difficult to imagine how bad this area would become under the hot sun of the day.




  During our second hour of climbing, we started to encounter increasingly steep terrain and were forced to negotiate a few short, steep ice walls. With the front-point crampons and the ice axes, this proved relatively easy, as we had trained in the winter on frozen waterfalls; we decided to rope up after topping a 15-foot wall, where a fall would have been problematic, to say the least. After a few more twists and turns on the lower glacier, the rimaye appeared over us.




  We looked around. We were already surprisingly high above the Glacier Noir, and the gigantic south pillar of the Barre des Écrins took its full perspective: only very strong, highly qualified climbers should attempt this precipitous route, with a height of over a mile and a half! The ominous look of the north faces was subtly accentuated by the pale starlight as we prepared for the more technical part of our climb; at least, we thought, the avalanche danger was over! We roped up, double-checked our crampons and harnesses: the rope would be our only safety in this new world of nearly vertical ice, gleaming under the night sky. We were alone.




  The serious night and our immediate contact with the mineral world helped us focus on our task: first cross the rimaye, then climb, as efficiently as possible, the 2,000-foot ice slope, to the point where the crest meets the sky, high above. The bergschrund looked deeper and wider after each step we took. It was going to be a very serious challenge. The center of the crevasse was over 10 feet wide, and the upper lip was over 4 feet above the rimaye: impassable. The right-hand side looked bad too, as it essentially merged into a sheer rock spur, with no place to go; we were left with the left-hand side of the bergschrund, a sinistra, as the Romans said. There, the width of the crevasse was manageable, of the order of 4 feet, and the slope started 2 to 3 feet above the gaping hole; however, the ice was immediately extremely steep on this side of the couloir: 75 degrees for the first 50 feet, progressively easing down to the announced 65-degree ice further up. We were definitely going to jump-start this climb! To compound the problem, the ice proved to be extremely hard at our point of attack: after crossing the gap, we found that our ice axes and the front points of our crampons would bite by less than a quarter inch with a reasonable effort; any further front pointing would have resulted in such a taxing exercise that we would have been totally exhausted after two or three pitches. We traded safety for energy, and started moving up on the curving wall, like tentative spiders. Fifty feet above the rimaye, I looked down between my legs: the lower glacier cascaded down toward the moraine, the slope evanescing into the crevasse with a frighteningly elegant curve; this was the big league!




  Laurent was heading our cordée and climbing fairly fast, still adjusting to the very steep, hard ice. He was setting an anchor point with an ice screw every 30 feet, and installed a strong belay at the end of our first pitch. I was relieved to be able to start moving up, as keeping a steady position on the slope proved quite difficult: the only way to relax the calf muscles was to pitch each ice ax at arm’s length, and to rely on the short rope connecting the ax to the harness to support my weight; in this fashion, I could pull away from the slope and shift my weight from my legs to the anchor points of the ice axes. Believe me, this requires a fair amount of trust in your equipment and technique when practiced at night, high above the Glacier Noir, on steep ice! In addition, the ice axes complement the anchor provided by ice screws at a belay.




  One of the most difficult tasks for me, as the second climber, was to dislodge the ice screws set by the lead climber, Laurent. The ice being so hard made it difficult to set those screws in the first place; the ice would then refreeze over the metal, forcing me to hammer at the screws to remove them. Again, this is a non-trivial enterprise, when performed under the conditions we were in. When I fought hard to get the ice screws, I sometimes accidentally pushed myself away from the slope, dangling on the rope belayed by Laurent.




  On the positive side, the rock and icefalls had indeed stopped after we had crossed the bergschrund, and we were quickly gaining altitude as we sharpened our technique. The sun was still below the horizon, but streams of purple and green already illuminated the eastern sky, overwhelming the fragile stars; the dawn wind started to pick up, dancing between the walls of our ice couloir. Far below, the glacier groaned and strained, pushing its way under unknown tons of rocks, under the eternal pull of gravity.




  That’s when we first noticed a stream of small ice particles gliding down the slope; not much bigger than grains of sand, they fell almost gently, like very cold snow. We were, however, somewhat preoccupied by this telltale sign of a possible avalanche, and tried to divine the exact provenance of the ice droplets. Furthermore, the couloir was extremely exposed, and the two vertical rock pillars delineating the ice slope offered little or no protection. We kept on going, keeping close attention to the now constant stream of ice dust.




  For a while, nothing more happened; we climbed, and the routine of establishing belays, using the ice axes and crampons, and inching up on the great slope became more and more like an automatism. Under these circumstances, it is of paramount importance to keep one’s mind alert, as the combined effects of the altitude, physical effort, emotional stress, and the monotony of the task tend to induce a sensory state somewhat akin to the “zoning” experienced by athletes, but which can prove dangerous for climbers who need to keep monitoring their surroundings for signs of trouble, including bad weather, avalanches, or hidden crevasses.




  An hour or so later, as the summit ridge of the Barre des Écrins was beginning to shimmer into a deep red hue under the ultraviolet sky, we noticed that the sweeping ice droplets had grown in size, and were accompanied by tiny chunks of rock. The mineral rain was also more steady, an unmistakably ominous sign. We were now quite puzzled: the climbing guide books had been absolutely, unanimously clear about the fact that the eastern spur ofthe couloir, although quite steep and sustained, was not exposed to avalanches: one could “relax” after the initial climb under the bergschrund and focus on the technical aspects of the ascent. What, then, were those constant, miniature slides? Had we mistakenly started to climb on the dangerous west fork of the couloir? After quickly checking our bearings, the answer was a clear no! The situation was both mysterious and frightening, as we still had a huge climb ahead of us, and the air was rapidly warming up in the first glancing rays of the sun!




  Then came the bullets: larger pieces of rock and ice started to pour down on us, ricocheting on the hard ice, spinning up and whizzing by with incredible speed. The noise was terrifying, as the small pebbles sounded exactly like stray bullets in a war movie; their trajectories were completely unpredictable, as they would slam hard on the ice and rebound in a totally different direction at 250 miles per hour! We were now in a desperate situation, as the couloir exploded with the fury of ten thousand guns, randomly shooting deadly projectiles! We had no choice but to keep climbing, trying to dodge the horrendous stones, hoping to stay alive in the murderous rain.




  Our helmets were constantly drumming under the ice pellets, and we could hardly communicate, precariously inching up on the 65-degree ice. But I heard Laurent yelling, “There comes a huge one! Lookout!” By the time I looked up, a mere fraction of a second, the 200-pound chunk of rock had bounced on the ice again, and traversed 100 feet of void, now rushing by Laurent and heading straight for me. All I could do to avoid a certain death was to slam my body against the ice, letting myself hang from my ice axes, and hoping that my backpack was not protruding far enough to intercept the furious rock. Given the sheer momentum of the falling body, any contact would mean that I would be hurled down to my death, the shock transmitted by the rope taking Laurent along. If it touched my helmet, I would be decapitated; if it met my backpack, it would fling me off the slope, like a spider on a wall.




  Silence.




  The tingling of adrenaline was all over my body; I realized that I still was alive. Fear had not had time to engulf me. Then it came, wave after wave of nausea, tremors dancing along my limbs, teeth chattering, a dearticulated puppet hanging on an awesome ice slope, in the Glacier Noir’s sanctuary of death! I wanted to go down now, away, quickly, badly. At the same time I could not move; the dire reality of our situation was slowly percolating through my shocked brain: we were completely helpless, another stone could come at any time and take us, another story on TV, two more young climbers buried on the mountains. . . .




  And we still did not know why or how this happened: we were supposed to be on the “safe” part of the climb! That’s when we first heard the Spaniards, high above us: “Piedra! Piedra!” Immediately, we looked up: more thunder, more fear, more stones hurling down at us! Again, we trusted our anchors, and let ourselves hang on the slope, waiting, waiting, waiting excruciatingly.




  Remember to breathe, I told myself, gather yourself! “Laurent, I can’t climb anymore—just go!” was all I could say. I simply gave up, accepting my fate: I had gambled and lost, this climb was too much for me, and I was going to pay the ultimate price. At this fateful time, Laurent demonstrated the most astonishing psychological insight: he transformed my fear into anger; he sublimed my terror into sheer survival instinct. He made me murderously mad at the party above us: they had triggered the ice and rockfalls! We knew that at the very end of the couloir, a slightly unstable, mixed passage of ice and rock was the last hurdle on the climb; what happened was suddenly, painfully clear: the avalanches were man-made!




  Our strategy was exceedingly simple: we were going to race up the 65-degree ice to catch up with the bastards and make them pay dearly; we had ice axes, plenty of adrenalin, and barely cared anymore! We started with astonishing speed, cursing at the top of our lungs in the rarefied air. Our goal was extremely pointed: their blood on the pristine ice, their fear to exorcise ours.




  It worked: the trembling in my calves was all but gone; my lungs were burning the sharp air; I was climbing so fast that the rope had enormous slack. Belays were barely respected, and we maneuvered the rope with exquisite efficiency, borne from the deadly poison of extreme fear transmuted into agonizing wrath. The Spaniards got the message: a veritable race on steep ice ensued. In a matter of minutes, it seems, we hit the rock band near the top of the couloir; seconds later, we crested the Col Est du Pelvoux. In front of us lay the desolate Glacier de Sialouze; we could see forever, and no humans were in sight. It was 2 P.M., several hours later; we were alive and unhurt. Fear, and fear alone had saved us all.




  The Col Est, so fierce looking on the Glacier Noir side, is a simple accident of terrain between the mighty Pelvoux and the 3,915-meter, 12,845-foot Pic sans Nom, the Peak with No Name. Further along the ridge to the Ailefroide, the prodigious Coup de Sabre, literally, the Saber’s Slash, and numerous secondary summits mark the seal of Nature, the uncontested ruler of this realm.




  Going down, gathering our physical and psychological strengths, life seems more than precious; miraculous, indeed. Our weak, tiny bodies feel nearly immaterial against a vast, mineral background of such incredible beauty. In my mind’s eye, the fantastically wider space of our solar system appears, its gargantuan geology spanning eons unknown, yet a speck in the galaxy, an atom in the universe. We are spiritual creatures in creation. Laurent and I descend back into the realm of Man, each isolated in the silence of a beautiful high-altitude afternoon; each obstacle along our way, a large crevasse, a short rock wall, a laughing waterfall, accepted as our rite of passage back into the land of the living.




  A panaché in Ailefroide brings us back to more immediate considerations: our waitress seems amazingly pretty; the old guide smoking his pipe to our left, a genuine sage, surely a great philosopher; the young couple over the bridge, and their wonderfully healthy little baby, a clear sign that life will go on forever. A panaché is a two-thirds mix of beer with a one-third part of fruit syrup—most of the time mint syrup. It proves a potent brew for our overexercised bodies and minds: we have been awake for the best part of forty-eight hours, we have survived Man and Nature, and we have probably burned over fifteen thousand calories. When Laurent decides to go to the bathroom, after our second panache, he finds himself incapable of rising from his comfortable chair in the early evening light; as for me, my apparent paralysis seems almost wonderful, and will prove felicitous.




  We chat for a while, mostly praising the waitress’s great, but declining (it’s amazing how fast humans adapt to normal circumstances) beauty, when we both fall silent: to our right, a group of young men order “cerveza” with strong Spanish accents. . . .




  Laurent went on to a number of successful climbs in Peru, and I believe he now works for the Centre National de la Recherche Scientifique (CNRS) in France; I am currently a physicist at the Lawrence Livermore National Laboratory (LLNL), in the United States. I have now summitted Mt. Whitney five times; climbed forty of the fifty highpoints in the United States, including Mt. Rainier in Washington, Mt. Elbert in Colorado, and Mauna Kea in Hawaii; and reached the altitude of 17,500 feet in Mexico. Neither of us has been accused of any serious crime.
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  ABBREVIATIONS AND ACRONYMS





  


  


  





  

    

  	AAC



  	American Alpine Club

    




    

  	AMS



  	acute mountain sickness

    




    

  	B.A.S.E.



  	building, antenna, span, earth [jump]

    




    

  	BMC



  	British Mountaineering Council

    




    

  	CAF



  	Club Alpin Français

    




    

  	CERN



  	Conseil Européen pour la Recherche Nucléaire

    




    

  	CNRS



  	Centre National de la Recherche Scientifique

    




    

  	CTMA



  	China-Tiber Mountaineering Association

    




    

  	EMS



  	Eastern Mountain Sports

    




    

  	FIS



  	Fédération Internationale de Ski

    




    

  	GPS



  	global positioning system

    




    

  	HACE



  	high altitude cerebral edema

    




    

  	HAPE



  	high altitude pulmonary edema

    




    

  	IGN



  	Institut Géographique National

    




    

  	LLNL



  	Lawrence Livermore National Laboratory

    




    

  	NASA



  	National Aeronautics and Space Administration

    




    

  	NOLS



  	National Outdoor Leadership School

    




    

  	NSIDC



  	National Snow and Ice Data Center

    




    

  	REI



  	Recreational Equipment, Inc.

    




    

  	RMI



  	Rainier Mountaineering, Inc.

    




    

  	RURP



  	Realized Ultimate Reality Piton

    




    

  	SCSU



  	St. Cloud State University

    




    

  	UIAA



  	Union Internationale des Associations d’Alpinisme

    




    

  	USGS



  	U.S. Geological Survey

    




    

  	USSA



  	United States Ski and Snowboard Association
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  A cheval (French, “on horseback”) In mountaineering, sitting astride an extremely narrow ridge and pulling oneself along.




  A la Conquête de l’Inutile (Conquistadors of the Useless) This classic mountaineering book was written by Lionel Terray, one of the protagonists of the first climb of Annapurna, and a participant in the successful first climb of Makalu. It is a beautiful and inspiring volume that has been influential in many climbing and intellectual circles. (See also 10 Great Mountain Adventure Books sidebar.)




  A la Conquête des Cîmes A French documentary film shot in 1925 by René Moreau; it depicts a climb of Mont Blanc. Unfortunately, the only known print is not complete and lasts only about 40 minutes. (M-A. H.)




  Aa (H) Rough, angular, cindery lava. (See also pahoehoe.)




  Aamodt, Kjetil André (1971– ) He won seven Olympic medals, the most of any Alpine skier.




  Ablation Reduction of a land mass, mountain, or glacier by erosion, weathering, or evaporation.




  Abodes of the Gods The high mountains have often been considered the homes of the gods and thus sacred sites. Mt. Olympus in Greece exemplifies this belief.




  Abominable snowman See yeti.




  Abraham, Ashley Perry (1876–1951) Born: Keswick, England. Bibliography: Rock Climbing in Skye (1908), Rock Climbing in North Wales (1906) (with G. D. Abraham), Camera on the Crags (1975), by Alan Hankinson.




  Abraham, George Dixon (1872–1965) Born: Keswick, England. Bibliography: The Complete Mountaineer (1907), British Mountain Climbs (1909), Mountain Adventures at Home and Abroad (1910), Swiss Mountain Climbs (1911), On Alpine Heights and British Crags (1916), First Steps to Climbing (1923), Rock Climbing in North Wales (1906) (with A. P. Abraham), Camera on the Crags (1975), by Alan Hankinson.




  Abruzzi, Luigi Amedeo Giuseppe Maria Ferdinando Francesco, Duke d’ (Duca) (1873–1933) Born: Italy. Grandson of King Victor Emmanuel II of Italy. An avid climber who organized enormous expeditions, including a foray into the Arctic in 1899 that reached a record 86°43’ northern latitude, and did some first ascents, for example, Mt. St. Elias and Ruwenzori. One of the main ridges on K2 is named after Abruzzi. Bibliography: The Ascent of Mount St. Elias (Alaska) by H.R.H. Prince Luigi Amedeo di Savoia, Duke of the Abruzzi (1900) by F. de Filippi, Ruwenzori (1908) by F. de Filippi, Karakoram and Western Himalaya 1909 (1912) by F. de Filippi.




  Abseil See rappel.




  Access Fund, The Supports climbing by helping to keep areas open and protect the environment (www.accessfund.org).




  Accidents Mountains pose a danger to everyone who comes within their purview. Avalanches inundate towns built in the valleys; volcanic eruptions destroy and kill; rockfalls and especially mudslides bring down houses and harm those caught in their wake; and flash floods carry away everything in their paths. But naturally, when one thinks of mountain accidents, it is the climber who comes to mind. There are three primary causes for climbing mishaps. First, one may make a bad decision. For example, when conditions or one’s strength are deteriorating and a climber is only a few hundred feet from the summit, it is often very difficult psychologically to turn around. Lynn Hill, the great rock climber, once threaded the rope through her harness, but forgot to tie a knot; she fell 75 ft (Hill). Marty Hoey cut the leg straps on her harness and failed to double the belt back through the buckle; it pulled off and she fell to her death on Everest. The second cause is the weather; it can catch people unawares. If an unexpected thunderstorm finds someone on the Mt. Whitney ridge, getting struck by lightning is a very real possibility. The obvious signs accompanying a gathering storm include rapid changes in atmospheric pressure, wind di rection and strength, cloud cover, and temperature; more pronounced and immediate warning signs include a buzzing or hissing sound produced by the “leaders” of the thunderbolt, somewhat similar to the buzzing of a bee (les abeilles, in French), Saint Elmo’s Fire, and the extremely sharp sound produced by thunder in the immediate proximity. In such circumstances, leaving high ground as quickly as possible, avoiding ridges, caves, and spires, is the only course of action. Third, occasionally and through no real fault of the climber, an unexpected occurrence causes harm. One may stumble on a precipice, take a false step on black ice, get hit by falling debris or another climber, succumb to heatstroke, or have a heart attack. A major disaster occurred on Nanga Parbat in 1934, when three climbers and seven Sherpas died during a retreat (Unsworth). Recent major accidents include thirteen deaths on K2 in 1986, many deaths on Everest in 1996 (recounted in Krakauer), Anatoli Boukreev’s and Alex Lowe’s deaths in Himalayan avalanches, and the horrific concatenating events in 2002 on Mt. Hood, in which three climbers died in the bergschrund and a rescue helicopter crashed on the mountain. Total numbers of deaths for mountains such as Everest, Denali, or Washington are often quite high. Accidents also occur when people are at rest. Very high up on Everest, as a climber changed butane cylinders on a stove, something ignited. The ensuing fire burned the facial hair on the tent’s occupants and “consumed” an oxygen mask, and smoke inundated the tent (Ullman, Americans). Mountaineers refer to all of these under two headings: objective (uncontrollable) and subjective (controllable) dangers. (See also safety, the Mountain Fatalities in the 14 Highest Peaks sidebar, and Accidents in North American Mountaineering, a yearly compilation, for detailed accounts.)




  

   Mountain Fatalities in the 14 Highest Peaks




    




  

    

    	Peak



    	Height



    	Climbs



    	Deaths



    	Mortality Rate

    




    

    	Annapurna



    	8,078 m



    	26,505 ft



    	109 climbs



    	55



    	50.5% mortality

    




    

    	Nanga Parbat



    	8,125 m



    	26,658 ft



    	186 climbs



    	61



    	32.8% mortality

    




    

    	K2



    	8,611 m



    	28,253 ft



    	164 climbs



    	49



    	29.9% mortality

    




    

    	Manaslu



    	8,156 m



    	26,758 ft



    	190 climbs



    	51



    	26.9% mortality

    




    

    	Kanchenjunga



    	8,579 m



    	28,146 ft



    	153 climbs



    	38



    	24.8% mortality

    




    

    	Dhaulagiri



    	8,172 m



    	26,811 ft



    	298 climbs



    	53



    	17.8% mortality

    




    

    	Everest



    	8,850 m



    	29,035 ft



    	1,173 climbs



    	165



    	14.1% mortality

    




    

    	Makalu



    	8,470 m



    	27,790 ft



    	156 climbs



    	19



    	12.2% mortality

    




    

    	Shisha Pangma



    	8,013 m



    	26,289 ft



    	167 climbs



    	19



    	11.4% mortality

    




    

    	Gasherbrum I



    	8,068 m



    	26,470 ft



    	164 climbs



    	17



    	10.4% mortality

    




    

    	Broad Peak



    	8,047 m



    	26,400 ft



    	217 climbs



    	18



    	8.3% mortality

    




    

    	Lhotse



    	8,516 m



    	27,939 ft



    	129 climbs



    	8



    	6.2% mortality

    




    

    	Gasherbrum II



    	8,035 m



    	26,360 ft



    	468 climbs



    	15



    	3.2% mortality

    




    

    	Cho Oyu



    	8,153 m



    	26,750 ft



    	1,090 climbs



    	23



    	2.1% mortality

    


  




    This data reveals that the most dangerous mountain, Annapurna, is also the least climbed; similarly, the least dangerous, Cho Oyu, is second only to Everest in the number of climbs. In fact, there is an almost direct correlation between low mortality and high number of climbs, except for Everest, whose special status as the world’s highest peak offsets the dangers it presents in the mind of climbers. Some peaks that are relatively safe are also climbed relatively less often due to their remoteness, or to the current political situation between India and Pakistan. Finally, it is somewhat ironic to note that Annapurna, where an astonishing one out of two climbers perishes, was the first 8,000-meter peak climbed, in 1950 by Herzog and Lachenal; it certainly reinforces the value of their extraordinary achievement.




    Note: this data is compiled through December 31, 1999, from the book Climbing the World’s 14 Highest Mountains


  




  Acclimation (Acclimatization) Getting used to the thinner atmosphere that one encounters as the altitude increases. Failure to acclimate may result in acute mountain sickness (AMS) or even death. During this complex physiological process, the body produces an increased amount of red blood cells to compensate for the lower partial pressure of oxygen encountered at higher altitudes. A typical strategy for acclimation is well encapsulated by the admonition “climb high, sleep low.” The ideal amount of time for acclimation is approximately three weeks, but can vary greatly with individuals and altitude. Athletes sometimes use this process to prepare for an important competition by training at altitude; the optimum in that case is a three-week stay between 2,000 and 3,000 m, 7,000 ft to 10,000 ft. Related to this process, the practice of “blood doping,” now forbidden by most athletic committees, consisted of having an athlete train at altitude and acclimate, then have his oxygen-rich blood drawn and stored; a self-transfusion shortly before the competition concluded the procedure. For climbs in the continental United States and in the Alps, where the highest mountains are only about 14,000 ft high, one or two days may suffice for most people to acclimate well enough and climb comfortably, although the medically documented case of an athletic man in his early forties skiing in Colorado at altitudes varying between 9,000 ft and 11,000 ft provides a tragic exception to this rule. He died of cerebral and pulmonary edema over a period of less than three days after complaining to his wife about violent headaches, shortness of breath, and dizziness; he had flown in from sea level to spend the weekend (Houston/Hackett). This terrible death could have been avoided if the couple had heeded the man’s symptoms and gone to lower altitude as quickly as possible: knowing those symptoms and recognizing them when they occur can literally save one’s life. Collomb, writing in 1958, claims that this acclimation period “is about ten days,” a rather conservative estimate. For altitudes above 20,000 ft, much longer periods are mandatory. On Denali, 6,194 m, 20,320 ft, where the atmospheric pressure is further diminished by the proximity of the mountain to the North Pole (see altitude), two or more weeks are required if one is to avoid AMS, and in the higher elevations found in the Himalayas, four to twelve weeks are allocated for expeditions.




  Acid rain Occurs when pollutants, such as those produced by coal-burning power plants, raise the acidity level of rain; it can be extremely harmful to the natural environment by destroying trees and poisoning water and farmlands.




  Aconcagua, Cerro 6,959 m, 22,831 ft. Also known as the “Sentinel of Stone,” its original name in Quechua language. Aconcagua was conquered in 1897 by Swiss guide Matthias Zurbriggen. Located near the Argentinean–Chilean border, this is the world’s highest mountain outside of the Himalayas, the South American high-point. Although it is not a volcano, it is of volcanic origin. The summit ridge, between the north, or main peak, and the south peak, 6,930 m, 22,736 ft, is called the Cresta Guanaco. The normal route is located in the south and circles to the west side of the mountain, then ascendsthe northwest ridge; it is reached by a three-week-long trek through the lower Andes. It is a surprisingly easy climb, if one adapts quickly to high altitude: a strong climber, Vern Tejas, hauled a mountain bike up to the summit and proceeded to go down the mountain on this most unlikely equipage! (See also the Seven Summits sidebar, and color photos.)




  Acropolis This was the center of ancient Greek cities. The Acropolis in Athens, located high on a hill, is the most famous example. At first, it contained bureaucratic buildings and then temples.




  Acute mountain sickness (AMS) (Formerly, altitude sickness) Bergkrankheit (G), mal de montagne (F), puna (S), soroche (S). People who reside below 10,000 ft do not have the natural acclimation to the thinner oxygen that one finds in the higher mountains. Humans who are born and raised at 12,000 ft, in La Paz, for example, or at 16,000 ft, in some Himalayan villages, have a different physiology (one that produces more red blood cells), which allows them to function un-hindered at higher elevations; furthermore, on average, they are shorter and more squat than people born at lower altitudes, thus providing a more favorable surface-to-volume ratio to minimize heat exchange, allowing them to better cope with the extremely cold winter seasons characteristically occurring in the high regions of the globe. When they move permanently to a sea-level community, they can still return to the heights with impunity, whereas an indigenous New Yorker or Parisian may get extremely sick on a visit to La Paz. For some still unexplained reason, different flatlanders react differently to altitude gain. Many suffer no physiological effects; others may get a headache, cough, stomach cramps, nausea, or become dizzy or mentally impaired. Still others get violently ill; moreover, the same individual may enjoy a headache-free climb of Mt. Whitney one year, only to return to a miserable, or even failed, attempt the next climbing season. However, at altitudes above 7,000 m, 23,000 ft, any human will become extremely weakened in this so-called death zone: there the body simply cannot replenish nutrients and energy, and even lying in a tent with supplemental oxygen will slowly, but steadily, result in a deterioration of all major body functions, ultimately leading to death. In view of this, all Himalayan climbers strive for a quick summit push, after an extensive acclimation period; failure to proceed in this manner has resulted in countless deaths, including the very dramatic passing of New Zealander Rob Hall and American Scott Fischer, both world-class climbers stranded on the high summit ridge of Everest during the 1996 disaster (Krakauer). Minor retinal hemorrhaging and swelling of the limbs are not unusual but recede and disappear upon return to one’s accustomed elevation. High altitude pulmonary edema (HAPE) or high altitude cerebral edema (HACE), in which water invades the lungs or the brain, are the worst possible results of altitude gain, and if not immediately remedied by going down, cause death. Since children and the obese are especially susceptible to altitude sickness, they should be carefully monitored. Charles S. Houston (in Wilkerson) affirms this by observing that susceptibility decreases as one ages. In addition to supplemental oxygen, there are a variety of prescription medications that have been used to prevent or alleviate symptoms including acetazolamide (Diamox), an alkaline diuretic, and dexamethasone (Decadron), a steroid. Ellsworth and his colleagues, in an excellent randomized study (on Mt. Rainier), have shown that the latter drug is a more effective preventative (although one must be wary of side effects). Nifedipine (Adalat and Procardia), a pressure reducer, relieves the symptoms of HAPE. All of these are potent pharmaceuticals and should be used only under a doctor’s supervision. In countries such as Bolivia, the indigenous people take soroche pills, which consist of Micoren, caffeine, and aspirin. In order to acclimate, climbers who are above 15,000 ft try to ascend slowly (1,000 ft per day), and when possible, reach a highpoint and then retreat for the night: “climb high, sleep low” is more than a witty maxim. Some expeditions carry an expensive, inflatable device such as a Gamow bag, which resembles a sealed sleeping bag. Inflating the device increases the pressure; the effect on the patient is similar to an actual descent of thousands of feet. But this is a temporary, emergency measure. A person suffering from AMS, HAPE, or HACE will not recover until he or she descends. Houston (in Wilkerson) insists that precautions will preclude these problems: “Almost no one should get altitude sickness.” This would undoubtedly come as a major surprise to the many experienced and acclimated people who get violently ill and even die. Peter Hackett’s concise Mountain Sickness is, as is his coauthored chapter on high-altitude medicine in Auerbach, extremely helpful. (See also medicine.)




  Adams, Ansel Easton (1902–1984) A celebrated nature photographer who produced some of the most famous mountain images, for example, “Moon over Half Dome.” He particularly loved the Sierra Nevada. He was a master of folio reproduction, specializing in black-and-white images. (For some examples of Adams’s wonderful work, see the black-and-white photos.)




  Adams, Mt. 3,742 m, 12,276 ft. The second-highest peak in Washington is a massive, heavily glaciated, dormant strato-volcano. Because it is harder to reach than Mt. Rainier, it is much less often climbed, although its normal route is considerably easier.




  Adirondacks A major range in the northern Appalachian system.




  Afanassieff, Jean (1953– ) Born: Paris, France. One of the strongest French climbers of the generation following the pioneers of Annapurna. Main achievements in the Alps: the Croz spur in the Grandes Jorasses, the Couzy spur in the Droites, the Cordier channel in the Aiguille Verte, the Poire and the Sentinelle Rouge in Mont Blanc. Expeditions: first ascent of Mont Ross in the Kerguelen Islands; two expeditions on Fitzroy; one in Bolivia; four on Everest, where he was one of the first Frenchmen to summit; three in Pakistan, including Nanga Parbat, Broad Peak, and K2; one on Makalu.




  Afghanistan Lowest point, Amu Darya 258 m, 846 ft; highest point, Nowshak 7,530 m, 24,704 ft. The western end of the Hindu Kush mountain range runs through Afghanistan; major summits include: Lunkho 6,902 m, 22,644 ft; Shah Fuladi 5,143 m, 16,873 ft; Ku –h-E-Fu–la–di 4,951 m, –far Jar Ghar 3,808 m, 12,493 ft. Un- 16,243 ft; Ka fortunately, this war-torn country has been geopolitically unstable for most of the past half century, thus barring mountain climbers and other hiking enthusiasts from enjoying its great geographical diversity and impressive mountains.
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