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Mike and I would like to express thanks to all who have helped in this project.


The words, techniques, and systems that are represented in this book are not original. They are a synthesis developed over years of climbing and educating. Many individuals had a role in both supporting the process as well as directly contributing. Indirect influences are easily as important as direct contributions. Thank you to: Molly Loomis, David and Henrietta Tyson, Tony Jewel, Don Sharaf, Chas Day, Chris Sanok, Gary Wilmot, Scott Kane, Michelle Escudero, Tim Hopkin, Rachael Knapp, Colby Coombs, Vern Tejas, Willi Prittie, Neil McCarthy, Mark Johnson, Rick Klebanow, Tom Liddle, Monica Miller, Ravi Kumar, Krishnan Kutty, Tashi guest house in Hampi, Michael Kennedy, Phil Powers, Kevin Mahoney, Andy Wise, Mike Wood, Meg Perdue, Joe Richert, Pete and Molly Absolon, Tom Bole, George Newbury, Willy Peabody, Harold Vanderpool, John Hauf, John Irish, Joe Austin, Eric Sawyer, Jim Ferguson, Natalie Kaplan, Brad Sawtell, Matt Scullion, Aileen Brew, Lynne Wolf, Missy White, Mark Jordan, Don Ford, Blaine Smith, Darrell Miller, Duane Raleigh, Angela Patnode, Brien Sheedy, Dave McGivern, Allen O’Bannon, Shawn Benjamin, Liz Rumzey, Peter Agliata, Hunter Dahlgerg, Marco Johnson, and more!


— Andy & Mike
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Warning: Climbing is a dangerous sport. You can be seriously injured or die.


Read the following before you use this book.


This is an instruction book about climbing, a sport that is inherently dangerous. Do not depend solely on information from this book for your personal safety. Your mountaineering safety depends on your own judgment based on competent instruction, experience, and a realistic assessment of your climbing ability.


There are no warranties, either expressed or implied, that this instruction book contains accurate and reliable information. There are no warranties as to fitness for a particular purpose or that this book is merchantable. Your use of this book indicates your assumption of the risk of death or serious injury as a result of climbing’s risks and is an acknowledgment of your own sole responsibility for your safety in climbing or in training for climbing. The Globe Pequot Press and the authors assume no liability for accidents happening to, or injuries sustained by, readers who engage in the activities described in this book.
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INTRODUCTION
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The four of us, Tom, Mark, Rachael, and I, were moving camp across an unnamed glacier to try another peak after a successful new route on Mount Bear in the Wrangell-Saint Elias range of eastern Alaska. For the past two weeks we had been traveling as one rope of four people. This day, however, we decided to go as two teams of two. Splitting the rope let us more easily rotate leading through the chaotic glacier, but only left one person on each rope to catch a fall into a crevasse.


I was route finding through a zone of jumbled ice blocks and crevasses caused by two converging glaciers. We were about halfway across the quarter-mile glacier. I was wanding the route for our return, putting a marker in every time Tom got to the last one and yelled “wand.” The snow surface was wind crusted in some spots and powdery in others. We were wearing snow-shoes and had full mountaineering packs. I had a wand in one hand and an ice axe in the other. My rope mate, Mark, knew it was a weird area, and was alert and ready to jump into self-arrest mode.
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The crust under me collapsed and I dropped about three inches. Suddenly, with a WHOMP, a four- by 10-foot hole opened around me, and I fell another 30 feet, the rope knifing through the snowpack back to Mark, who was also standing above the same crevasse. My fall ended as abruptly as it began, and I was relieved to see that the crevasse under Mark was more thickly covered with snow.


I worried that someone else might fall in if they approached the crevasse to check on me. I was faced with two options. I could prusik up the rope, an unsavory move because further weighting the rope would cause it to cheese wire over to Mark, possibly pulling him in. Or, I could stem and climb up the crevasse walls, which were about as far apart as a doorway.


I pulled off my pack, took off my snowshoes, put on my crampons, and pulled out my second ice tool. Moving my prusiks up the rope as a self-belay, I climbed and stemmed 20 feet to a ledge, where I hand hauled my pack. I then climbed high enough to pop my head out of the crevasse and yell that all was fine.


Rachael, from the other team, crawled toward me, placed a snow picket, and belayed me for the final few feet.


Though the situation was scary, we were prepared, each of us well schooled in glacier travel and crevasse rescue. Many such incidents more benign than this one don’t end so happily. Every year mountaineers and glacier hikers are badly injured or killed in crevasse falls. Some are prepared and their accidents are the result of bad luck, but many others prefer to roll the dice, thinking they are immune to the many hazards a glacier presents.


Know this: The unprepared might squeak by once or twice, but eventually almost everyone who crosses a glacier falls in a crevasse. My fall was a mere delay. How is yours going to end?


The following book is about how to safely cross glaciers and how to extract yourself from crevasses. Everything in the book is meant to be practiced. These are skills that you can only learn by doing. Practice them in a safe, controlled environment, such as your lawn, in a tree, or on an unglaciated snowfield. As you practice you’ll discover a myriad of other useful tidbits on your own. Until you get out and go through the ropes, you haven’t learned anything.


This book is not a comprehensive mountaineering manual. We assume that you are already familiar with many outdoor skills, including fundamental rope work, avalanche safety, and first aid. If you lack any of these skills, learn them from a credible instructor before delving into the labyrinth of glacier travel and crevasse rescue.


[image: image]


[image: image]






ANATOMY OF A GLACIER
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Aglacier is like a river of ice, constantly moving, molding to and sculpting the terrain it crosses. Glaciers form when snow builds up in the mountains where it is too cold to melt. This build-up can take thousands of years. As the snow accumulates the underlying layers metamorphose into ice. When the ice gets 80 to 100 feet thick its tremendous weight causes it to “flow.” Gravity has its say, requiring the ice to flow down hill, following slopes and valleys. The two defining attributes of a glacier, then, are dense ice and flow due to gravity.


Glaciers vary in size: some may be as small as a football field while others can be miles across and hundreds of miles long. Greenland and Antarctica are examples of icecaps, landmasses almost entirely covered in glacial ice. Glaciers can also be relatively thin, say 100 feet, while others can be many thousands of feet thick. Understanding the guts of any glacier is critical to avoiding its dangers.


Ablation and accumulation zones


In the glacier’s accumulation zone more snow falls than melts. Think of the accumulation zone as the glacial headwaters.


Below the accumulation zone you have the ablation, or wasting zone, where more snow melts than falls. The firn line, or more accurately firn zone, is the boundary between the accumulation and ablation zones. The elevation of the firn zone changes from year to year, depending on snowfall and temperatures. Banner snow years combined with cool summers, for example, cause the accumulation zone to get bigger and the firn zone to drop. Likewise, dry winters and warm summers cause the firn zone to retreat up glacier.


Below The Firn Zone


This is a strange world of wind- and sun-carved ice, bright and hard, slippery with lots of water, dirt, and rock. Below the firn line a glacier is generally bare ice and rock, with patches of snow or névé (old, dense snow). Snow is the stuff that fell that year. Névé is the stuff that fell in previous years that is still around but hasn’t turned to ice yet. Névé is harder and more stable than snow, but not much.
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Travel below the firn line isn’t inherently tricky, because crevasses and other hazards are usually easy to see and sidestep. Most of the time you’ll travel unroped on the “dry” glacier.


Snow below the firn zone, however, should be avoided. Above firn you are roped and traveling together, ready to deal with an unexpected crevasse fall. Below firn you’re unroped and therefore unprepared to deal with the unexpected surprises that might be hiding under patches of snow. I’ve seen frighteningly large holes under innocuous-looking patches of snow. Snow below firn is usually thin and sticks around in cold places like spots covering deep crevasses or old moulins. Walk only on the bare ice. Never step on snow without either probing it for hidden dangers, or roping up, anchoring, and belaying one another across the hazard.


A common mistake is to rope up and move together across the bare ice, thinking that you’ll be able to self-arrest and catch your partner should he fall in a crevasse. In reality, self-arresting on ice is nearly impossible, and the rope serves only to drag the entire team into the crevasse. If you are on bare ice and need extra security, stop, anchor, and belay. Common times to rope up and belay in the ablation zone include any time the ice is blanketed by a recent snowfall, when you must cross a sketchy crevasse, and when you must ascend or descend steep ice or rock slopes.
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As you near the firn zone you’ll gradually encounter more snow. Here you’ll have to decide when to break out the rope. When the glacier is mostly covered in snow or névé — good mediums for self-arresting — it is probably safe to rope up and move together. If in doubt about the hazards near the firn zone, rope up.


Crevasses


Snowfall and air temperature are the glacier’s budget. Balancing this budget is much less dynamic than, say, a flash flood, since a glacier is slower to react to climactic changes. Nonetheless, a glacier does act, and with dramatic results.


Like a river, a glacier can be choppy on the surface and relatively calm underneath. Crevasses are a glacier’s waves, and can go down 150 to 200 feet. Below that depth, the weight of the overlying ice causes the deeper ice to ooze into a solid, unbroken mass, like silly putty.
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