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GET PREPPED: NEW MADRID EARTHQUAKE
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DOOMSDAY SCENARIO:



MOST AMERICANS associate catastrophic earthquakes with the West Coast, but Kathy Harrison foresees a major earthquake threat in America’s heartland. The 125-mile-long New Madrid seismic zone runs through Missouri, Arkansas, Tennessee, Kentucky, and Illinois. From December 1811 to March 1812, this fault line was at the heart of several massive earthquakes believed to be at least 6.5 on the Richter scale. Harrison fears that another “Big One” in this part of the country is coming and that it will take out power plants, sever communications, and destroy highways and railroads—leaving the eastern half of the country without power and food.
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SURVIVAL STRATEGY: THE PEOPLE IN YOUR NEIGHBORHOOD



NICKNAMED “THE DORIS DAY OF DOOM,” Kathy Harrison does not fit the typical prepper stereotype. An avid gardener, baker, and beekeeper, Harrison describes herself as a “New England liberal.” You won’t find any guns on her farm.

Instead, Kathy and her husband Bruce are employing alternative prepping methods for the times ahead. Kathy and Bruce have widened their skill sets to make themselves more valuable members of society after doomsday. From carpentry and woodworking to baking and sewing, they share an impressive array of skills that will be essential when the power goes out. The two have strengthened their relationships with their neighbors, teaching them how to prepare and fostering common bonds that they believe will protect them in the future.

The bees on Kathy’s farm have a crucial purpose. Their delicious honey never spoils, making it a perfect prepper food. It can also be used as a tradable commodity after the earthquake and is perfect to use in salves and ointments.

[image: ]

Beekeeping provides a valuable food source in the Harrisons’ prepper plans.


“Because I’ve spent a lot of time preparing for the worst-case scenario, I can afford to be cheerful the rest of the time.”



Kathy grows all her own food and cans much of it. She estimates that she spends six to seven hours per day preserving food during the canning season and has more than 700 jars of food in her pantry. They can everything: beef, chicken, cherries, peaches, pears, and tomatoes. Nothing goes to waste.
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THE PAST THREE MAJOR NEW MADRID EVENTS were 500 years apart, but every 50 years, geologists say there’s a 1-in-50 chance that a Big One might occur.
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When Captain James Riley entered the Sahara Desert after his merchant ship wrecked off the North African coast in August 1815, he weighed 240 pounds. /Upon his rescue that November, he weighed only 90 pounds. / In between, his body suffered the tortures of the desert. Wind and sand ripped at his skin. Tremendous daytime heat—hot enough “to have roasted eggs” at nightfall, he said—alternated with cold after dark. Thirst parched him so badly that he drank camel urine just to wet his mouth. Hunger spared him more than his crewmen, one of whom he had to tie up to keep from chewing his own arms. Still, Riley gladly ate camel’s blood, snails, and whatever small bits of vegetation he could find. / Indigenous Sahrawi tribesmen captured Riley and his crew and took them hundreds of miles for ransom. The Sahrawis knew the Sahara better than most. Yet even they remarked on its foul temper: snow-like hills of sand that slowed travel, fickle water sources, and the difficulty of navigation amid storms and shifting landmarks. / When a British consul finally purchased his freedom, Riley broke down. He knew he had had the narrowest of escapes.



IN THE
DESERT

PREPARATION

Deserts cover one-fifth of the Earth’s land. They range from rocky plateaus and high mountains to sand dunes, broken wadis, and salt marshes. Although definitions vary, deserts are generally dry, barren, and prone to temperature extremes. Earth’s highest temperatures, in excess of 136°F, were recorded in the Sahara Desert. In contrast, the Gobi Desert has winter temperatures that dip as low as -40°F. / Rainfall of less than ten inches a year is common for deserts, with portions of the Atacama Desert in South America having gone centuries without a drop. In the driest regions, relative humidity as low as 5 percent kills bacteria, mummifies corpses, and preserves nearly anything. Tire tracks from World War II vehicles still mark the Sahara, and coins dropped there by Roman soldiers are unearthed in good condition. / In such climate, travelers are severely challenged but not outmatched. Humans have lived in deserts for centuries, adapting like native animals to conditions. They have learned to find and conserve water, make shelter, and travel at optimal times. Desert travelers today benefit from experience and should prepare accordingly.
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The barbed spines of the cholla cactus can be removed from skin with tweezers or a comb.

KNOW YOUR DESERTS

DESERTS CONTAIN some of the harshest environments on Earth. Surviving unexpected emergencies in these environments involves ingenuity, contingency planning, and knowledge of the environment. The three main types of deserts—mountain, plateau, and sand dune—have distinctly different features.

What they have in common, besides climatic similarities, is broken, irregular terrain. When rain arrives, it slices into sand and dry earth like a scimitar. Wadis/arroyos may be six feet deep and ten feet across, or several hundred feet both deep and wide. Flash floods carve gullies, deposit mounds of sand and rock, and sometimes make the desert bloom. When the water evaporates, however, deserts revert to stark, arid landscape. Travel in such land is difficult—not just from the heat, sun, and uninviting terrain, but also from the lack of defining landmarks.


MOUNTAIN DESERTS


[image: ] Ranges of scattered hills or mountains with dry basins in between.

[image: ] Prone to flash floods, cutting deep ravines and depositing piles of sand and gravel.

[image: ] Broken terrain gives choice of ridgelines, valleys, or climbs and descents for travelers.

[image: ] Rain prompts burst of vegetation and may create shallow lakes.

[image: ] Rapid evaporation dries plant life.

[image: ] Water in high basins, such as the Great Salt Lake, may be concentrated by evaporation and be too brackish to drink.






PLATEAU DESERTS


[image: ] Characterized by flat areas with extensive, broken rock surfaces.

[image: ] Steep canyon walls—wadis in the Middle East, arroyos in the Americas—constrain travel.

[image: ] Flat, barren areas and valley floors are prone to flash flooding and should not be used for camping.

[image: ] Dry lakebeds confuse navigation because of few landmarks.

[image: ] Heat and clear air make distances deceptive, with faraway objects seeming much closer.





SAND DUNE DESERTS


[image: ] Terrain with true dunes is unusual—less than a tenth of the Sahara.

[image: ] Generally flat, with windblown sand accumulating in waves and drifts.

[image: ] Dunes can reach as high as 1,200 feet and be 10 to 15 miles long.

[image: ] Plant life is limited by shifting sand, and scrub can grow as high as six feet tall.

[image: ] Rain and surface water are rare.

[image: ] Sand reduces traction, slows ground travel.

[image: ] Glare may blind travelers.

[image: ] Heat from sand-laden winds, direct sunlight, and reflection and conduction from the ground raise temperatures extremely high.

[image: ] Mirages are likely in bright sun and high heat.





essentials

PACKING FOR THE DESERT

Pack for arid heat, but remember that the desert can get cold after the sun goes down.

WATER, PLUS purifier system.

BOOTS. Lightweight, breathable, not waterproof.

SUNSCREEN. 30 SPF or higher. Apply even under light fabric.

SUNGLASSES/GOGGLES. Two pairs, in case one breaks.

HAT. With a wide brim. Chinstraps keep it secure in desert winds.

CLOTHING. Light-colored, loose, in layers. Desert colors are less likely to attract insects.

WINDBREAKER. And other cold-weather gear.

BACKPACK. With external frame, or one with a curved back that keeps pack from resting directly against your back, so there’s breathing space for sweat to evaporate.

HIKING STICK. Useful for keeping balance, defending against animals.

FLASHLIGHT. Necessary for night hiking.

BANDANNA Or high-tech cool rag. Soaked and placed around the neck, it promotes evaporative cooling.

BINOCULARS. Useful in identifying landmarks at great distance.

EQUIPMENT CONCERNS

THE DESERT’S tremendous heat, especially with blowing sand, causes havoc with many types of equipment.

Heat during the day coupled with overnight condensation prompts the formation of rust on bare metal. Keep metal equipment protected from the elements. If you use such equipment in the desert, be sure to clean the metal surfaces after each use and apply a light coating of lubricant.

Glass surfaces are prone to scratching from windblown sand. Keep cameras, binoculars, and other items containing glass in plastic bags, particularly during sandstorms. Don’t let dust build up on their surfaces. When in use, cameras and other equipment should be kept where air can circulate inside and around them to prevent the growth of mold. Goggles are a good way to protect the eyes. Blown sand will scratch eyeglasses. Contact lenses aren’t a good option because they are difficult to keep in good condition in a hot, dry, gritty climate.

Metal objects placed in the blazing desert sun are likely to become warped by the tremendous heat. When one side of a metal object is in direct sunlight while its other side rests in shade, the metal will bend toward the cooler side. Rifle barrels are not immune to such “thermal bending.”

Wooden objects shrink in the dry heat of the desert. Shovels, trowels, and axes may separate from their handles. This is particularly dangerous if the ax head flies off while the ax is being used. Leather coverings also are prone to cracking unless treated with oil to help them retain their moisture.



essentials

CARING FOR YOUR DESERT CLOTHING

Consider wearing fabrics specially made to absorb ultraviolet radiation, designated by a UPF (ultraviolet protection factor) rating. Choose clothes to perform two crucial functions: reflect heat and insulate the body. Follow the acronym COLDER:

CLEAN. Clothes lose their ability to create a cooling, insulating layer when they are dirty.

OVERHEATING. Avoid clothes that don’t breathe. They trap in body heat.

LIGHT-COLORED. Choose light-colored clothing that is loose, layered, and long-sleeved. Increase insulation with multiple layers. Retard dehydration with long sleeves and pants.

DRY. Wet clothes lose their ability to insulate. Avoid sweating, and take along a rainproof outer shell.

EXAMINE. Check your clothes for rips and grime every day. Mend promptly, so that rips do not tear further.

REPAIR. Fix tears as they occur. Add a basic sewing kit to your desert survival pack.

REMOVE WASTE PROPERLY

DESPITE THEIR RUGGED appearance, many desert surfaces are fragile. In proper soil, human waste should be buried at least six to eight inches deep and at least 200 yards from a water source or arroyo. Otherwise, a sudden storm could uncover it, contaminate a precious water hole, and endanger you or the animals that must drink from it.



how to

IMPROVISE SUNGLASSES


[image: ] Slice a piece of cloth, leather, tree bark, etc., to fit over the eyes like a mask.

[image: ] Cut narrow horizontal slits for each eye. Make sure they’re big enough to see out of yet let in the least possible light.

[image: ] Apply soot under the eyes to cut glare. The sun’s ultraviolet light, reflecting off sand and light-colored rocks, can burn the surface of the eyes from below.

[image: ] Tie the mask in place with string or cord.



[image: ]

In rocky or thin, sandy soils, or when in doubt about the impact of burial, pack the waste out.

FIRE

You may not need a fire in the desert. If you’ve prepared shelter and clothing adequately for the nighttime and you’ve got an adequate supply of clean water, you could get by without the heat and purifying properties of fire. / However, deserts lose heat quickly after sunset because of their lack of insulating ground cover. Nights may be surprisingly chilly. Nighttime blazes provide warmth as well as signal lights that can be seen at great distances. Fires can dry clothes dampened by sweat or soaked by a rainstorm. A night fire in the desert also drives off animals that hunt at night, and lends comfort to those who gather around it. / Deserts contain little fuel. Travelers should consider packing a lightweight stove, lantern, or charcoal. / Combustible vegetable matter on the desert floor may include dead cacti and brush. Examine them closely before burning. In the desert ecosystem, they may provide homes for birds and small animals. Many desert parks prohibit collection of firewood or open flames. / Leave no trace in the desert. Bury ashes or pack them out.


EXPERT TIP Convex lens: Use this method only on bright, sunny days. The lens can come from binoculars, camera, telescopic sights, or magnifying glasses. Angle the lens to concentrate the sun’s rays on the tinder. Hold the lens over the same spot until the tinder begins to smolder. Gently blow or fan.
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BUILD A FIRE IN THE DESERT

DESERTS ARE ONE of the most hazardous environments for building fires. Due to the dry climate, sparks from a fire easily ignite ground cover. Native desert plants are easily damaged by fire. Though fire plays a healthy role in the ecosystem of many deserts, such as the Rincon Mountains near Tucson, Arizona, where fire burns off excess fuels every 5 to 15 years, you do not want to be there when one starts. If you are in a true survival situation and require fire for warmth, signaling, food, or purified water, use a windbreak, clear a wide area of ground growth, and keep the fire as small as possible.

[image: ]

A primitive form of firemaking uses a bow-drill and spindle on a fireboard to make a spark.

CARRY FUEL INTO DESERT

NO FUEL IN THE DESERT? No problem.

Travelers can carry small, manufactured fuel sources with them.

Portable stoves and cans of Sterno, a jellied form of alcohol, provide light and enough heat to boil water or warm a small shelter. Canister stoves burn cartridges of butane, isobutane, or propane. White gas and kerosene are commonly burned in liquid-fuel stoves.

Fuel tablets such as Esbit, hexamine, and trioxane also produce bursts of heat lasting several minutes.

Candles and hurricane lamps are useful for providing light at night.

If you are stranded as a result of an airplane or car crash, you can use gasoline and oil for fuel. Mix with sand and light carefully. Be cautious when adding new fuel to the fire in order to avoid flashing.

Candles and hurricane lamps are useful for providing a welcome light at night. For signaling purposes, handheld red flares can be seen over great distances at night.

FIND FUEL IN THE DESERT

NATURAL TYPES of fuel exist in the desert. It’s just a matter of identifying and locating them. Cacti and other desert-hardy plants are a likely source of fuel for fires. Unless you are in a life-threatening emergency, however, do not gather dead or dry plants for fuel if birds or other animals are living in them.


DESERT FUEL SOURCES


[image: ] Dead sagebrush and other scrub brush

[image: ] Dry grasses twisted into bunches

[image: ] Dried buffalo, cow, donkey, or camel dung

[image: ] Dead cacti, if not used for animal homes

[image: ] Mesquite branches

[image: ] Cottonwood and willow branches

[image: ] Acacia branches

[image: ] Bark from the base of old ocotillos—it contains a waxy substance that readily burns, making it ideal for tinder

[image: ] Inner bark of cottonwoods and junipers also makes good tinder

[image: ] Abandoned bird and mouse nests





WATER

“Water is not necessary to life in the desert,” wrote Antoine de Saint-Exupéry after surviving a plane crash in the Sahara. “Water is life.” / “Of the riches that exist in the world, thou art the rarest and also the most delicate,” he said. “For thou, water, art a proud divinity, allowing no alteration, no foreignness in thy being. And the joy that thou spreadest is an infinitely simple joy.” / Nothing is more important to staying alive in the desert. Water can be as rare as a Mojave rainstorm, and drinkable water rarer still. Yet without it, survival becomes a race against the clock. / Desert travelers use water at an accelerated rate. They must carry most, if not all, of what they need. Unfortunately, water is heavy. A gallon weighs just over eight pounds, and two days’ supply 50 pounds. Desert gear should be stripped to bare necessities to make room for water. / Trips lasting longer than a couple of days will require you to find water sources or to cache supplies along your route and recover them as needed. But don’t be forced to rely on cached water for survival. Desert animals and other travelers may break into cached supplies. They need water, too.


PREPPER TIP Not only is exercise the key to good health, it is also an essential part of a doomsday plan. Being in good physical condition gives the human body the potential to respond to the widest variety of emergency situations.

[image: ]



DON’T EAT IF YOU HAVE NOTHING TO DRINK

THE BODY SWEATS to rid itself of excess heat. The greater the heat, the more sweat is needed to keep cool.

Sweating is the body’s primary source of lost water. To reduce water loss through perspiration, completely cover your body. Reduce your physical exertion, particularly in full sun. Get out of the wind—it dries the skin and robs the body of moisture.

If you don’t have water to drink, don’t eat. Digestion requires water.

CARRY WATER SAFELY AND EFFICIENTLY

CHECK CONTAINERS for leaks. Opening a water bottle to find it half empty is a terrible surprise.

Don’t keep water in just one container. Carry a bottle and drink from it as you go. Or tote water conveniently on your back, in a CamelBak or similar device that allows you to drink from a tube near your mouth. Water kept in an inconvenient place is less likely to be drunk regularly and can cause “voluntary dehydration.” Take a lot of small drinks—even just small sips—rather than a few large ones.



essentials

TREATING ELECTROLYTE IMBALANCE

Extreme, prolonged sweating coupled with drinking pure water creates electrolyte imbalance giving victims hyponatremia. This is marked by dizziness, disorientation, nausea, and cramps. Victims should rest and rehydrate. The World Health Organization recommends the following as a simple rehydration mix:

ONE LITER (just over one quart) of clear, treated water.

TWO TEASPOONS sugar or honey.

ONE-HALF TEASPOON salt.

ONE-HALF TEASPOON baking soda, if available. If not, this ingredient can be omitted from the mixture.

BLEND AND DRINK to rehydrate.

Try to keep water at 50° to 60°F, the optimal temperature for absorption. Water can be frozen in unbreakable containers before departing for the desert or kept inside insulated material. Placing a wet cloth cover around a bottle cools the contents through evaporation. Canvas water bags slowly ooze water through their sides, losing about a tenth of their contents while shedding heat. Once empty, bags weigh very little and can be rolled into a small shape. Don’t wait to feel thirsty before drinking; you may already be dehydrated.

RECOGNIZE THE FIVE STAGES OF DEHYDRATION

THIRST ISN’T A GOOD indicator of the onset of dehydration; when you crave water, you’re already dehydrated by a quart or more. Replace water as you lose it by drinking regularly and conserving sweat.

In the early 1900s, W. J. McGee, a researcher at the St. Louis Public Museum, developed a widely used scale of thirst in five stages: clamorous, cottonmouth, swollen tongue, shriveled tongue, and body sweat. Each accompanies a roughly 5 percent loss of body weight. “Clamorousness” includes complaining, emotional instability, fatigue, and discomfort.


OTHER WARNING SIGNS


[image: ] Dark, sunken eyes

[image: ] Trench line along the center of the tongue

[image: ] Low urine output

[image: ] Urine darker than diluted lemonade

[image: ] Very dark, odorous urine





KNOW HOW MUCH TO DRINK

THOUGH THERE ARE general guidelines for how much to drink, there is no precise formula for fluid intake for all individuals. Hydration varies by how much you sweat, your percentage of body fat, metabolism, gastric emptying, and what you are drinking, among other things. Make sure you are familiar with your own fluid needs.


POINTERS FOR DRINKING


[image: ] According to the U.S. Army, when air temperature is below 100°F (38°C), drink a pint of water every hour.

[image: ] When the air temperature is above 100°F, drink a quart of water every hour.

[image: ] Drink more if you exert yourself.

[image: ] Don’t wait until you feel thirsty to drink. You’re already dehydrated.





RECOGNIZE POTABLE WATER

STANDING WATER in the desert may be more bane than boon. Pollution from mines, farm fertilizer, and natural chemicals in desert terrain may make water too dangerous to drink. Arsenic, sulfur, lead, selenium, and other toxins are not uncommon.

Native animals know good water. Look for tracks around a pool. Also check for a variety of healthy plant life. Weeds alone aren’t enough to guarantee freshness, as many species have a high tolerance for pollution. Sniff for odors such as petroleum, and watch for telltale rainbow slicks. Beware: Rain is clean as it falls, but it begins to collect impurities on the ground.



essentials

FINDING WATER

Know these sources for water in the desert:

CUT into vegetation like cactus and century plants (“How to,” opposite page).

DIG into moist soil. This may indicate a dry riverbed or a high water table, with water below the surface.

SEEK depressions and seepage in porous rock, such as limestone.

LOOK for seepage in lava flows and canyon walls.

FOLLOW a dry riverbed to its source; water may still drip there.

DIG in the outer bend of a dry riverbed.

DIG at the base of dunes on the leeward side of prevailing winds.

SOP up dew with a cloth and wring it.

LOOK for cottonwoods and willows; they have greater moisture needs than cactus, and their presence indicates water.

Extreme thirst will tempt you to drink any liquid you can find; however, consuming contaminated water will weaken you, making travel to cleaner water more difficult. Within reason, try to travel thirsty than risk debilitating illness.



how to

GET WATER FROM A CACTUS


[image: ] Identify a barrel cactus: These are spiny cylindrical, short cacti with pink or yellow flowers growing out of the top. Cut off the top of the cactus with a knife; avoid contact with the spiky outer skin.

[image: ] Mash insides with a stick or spoon until reduced to a pulp.

[image: ] Strain the pulp through a thin cloth, such as a bandanna, catching liquid in your mouth or a cup. The fluid may have an unpleasant taste. If you don’t have a cloth, chew the pulp for the liquid. Don’t eat the pulp.



[image: ]

GET WATER FROM PLANTS

PLANT JUICE WON’T TASTE pure. Be sure you have a nontoxic plant and add powdered drink to cover any bad taste. Chewing the pulp to release liquid will rehydrate you faster than eating the plant itself. Don’t chew the pith of organ pipe, saguaro, or other cactus as it will likely make you sick.

GET WATER FROM ROCKS

STAND ON A HIGH POINT and look for water pockets in shaded, eroded sandstone. Also check cracks in granite. Lick the dew off rocks in the early morning.


PLANT WATER SOURCES


[image: ] Broad-leafed plants. Look for water at broad bottom of yucca and bromeliad leaves.

[image: ] Century plant (agave). Cut stalk at base of green stem. Slice stalk into sections. Remove casing and chew pith.

[image: ] Prickly pear fruit. Remove tiny barbs (glochids) with knife or open flame. Peel.

[image: ] Wild desert gourd. Found in the Sahara; look for ground vines and fruit the size of an orange. Eat seeds, flowers; chew the shoots.

[image: ] Dig up roots of desert plants. Cut into two- to three-foot lengths, peel, and suck the water.






TRY HIDDEN SOURCES


[image: ] In erg formations, dig at a low point.

[image: ] Look for oases at the base of the leeward side of mountains.

[image: ] Tinajas are catchbasins carved in rock. Use a shirt to skim off algae.

[image: ] Don’t overlook wells and windmills.





FOLLOW CREATURES TO WATER

WATCH AND LISTEN for flying insects. Bees, wasps, and hornets live within flying range of water. Mark their direction as they fly, as it may lead you to water.

Recent sources of surface water may be indicated by buzzing flies and animal scratches in damp soil.

Grazing animals usually seek water at dawn and dusk. If you don’t see the animals, look for their tracks. They may be well worn in desert soil from longtime habit.

Birds fly to and from water, except carrion and birds of prey that take much of their water from their food. A thirsty bird saved explorer Richard Francis Burton’s life in the East African desert in 1855. After wandering for 36 hours with no water, at twilight he spotted a katta, or sand grouse, streaking toward a hill. “These birds must drink at least once a day,” he recalled. “I cried out, ‘See, the katta!’ ” The bird zoomed to earth near a small spring. Burton followed to sate his thirst. “I have never since shot a katta,” he said.

[image: ]

DECIDE TO STAY OR GO

IF YOU ARE LOST in the desert, the easiest ways to get found are to stay where you are and signal for rescue, walk out if you know the way, or retrace your steps and leave the way you entered. The “X” factor in your calculation is water. Do you have enough to move—or to stay?

Staying probably is the best bet, especially if you have left a travel plan with a friend of family member before departing. You’ll need a minimum of a gallon of water per person per day while waiting, and that’s effective only when everyone rests in the shade without doing any physical activity. If you know nobody is likely to rescue you in time, if you have deviated substantially from your filed route plan, or if someone is badly injured, you may choose to leave.

Plot distances and hike times for legs of the trip. Figure your water needs. Going at night is cooler but slower.


PLAN YOUR STEPS


[image: ] Walking 20 miles in daytime requires at least two gallons of water.

[image: ] Walking the same distance at night requires at least one gallon.

[image: ] Walking without water at night may cause physical collapse after 20 miles.

[image: ] Walking in daytime without water is foolhardy.

[image: ] If you have no water, calculate your odds: Is it better to walk 20 miles at night and risk death in a day or two, or to sit tight, extend your life three days, and hope for rescue?






PREPPER TIP Fresh corn on the cob may be delicious, but dehydrating fresh kernels of corn turns them into a perfect prepper treat. They have a long shelf life, are compact and easy to pack, and taste as sweet as candy.

[image: ]
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HOW TO CONSERVE WATER IN AN EMERGENCY

Ideally, you should have enough for frequent, small drinks. If not …

STAY out of the sun.

WALK and work only at night, or at dusk and dawn, staying still and covered during the day.

DON’T RATION water. Drink it as you need it; reducing consumption does not cut the body’s need, or the rate at which it consumes water.

DON’T DRINK urine or water contaminated by minerals. Use unpotable water to cool the skin.

KEEP your clothes on. Stripping them off invites sunburn and speeds dehydration by allowing sweat to freely leave the body.

STAY OUT of the wind. Breezes increase evaporation and thus dehydration.

DON’T EAT. Digestion requires water, stealing it from elsewhere in the body.

PURIFY DRINKING WATER

DESERT WATER usually is not as clean as mountain sources. Parasites, feces, contamination from animal carcasses, and mineral and chemical pollution raise the risks if you drink untreated water in desert terrain.


TYPES OF PURIFIERS


[image: ] Use a coarse strainer to remove grit before treatment.

[image: ] Chemical treatments include iodine, chlorine, potassium permanganate, and chlorine dioxide. They are easy to carry but require time to work and are not always effective against tough parasites.

[image: ] Microfiltering systems produce drinkable water quickly. Combination filters, such as ceramic and carbon, eliminate parasites and chemicals.

[image: ] Boiling concentrates pollutants. Steam from heating polluted water may be impure, as some toxins have a low boiling point. Steam from boiled saltwater is drinkable and can be collected by draping a rag over the top of a boiling pot.





[image: ]

Carefully scrutinize standing pools of water. Rainwater gathers contaminants as it sits.

CONSIDER A SOLAR STILL

LITERATURE ON the effectiveness of solar stills is inconclusive. Some sources, such as the U.S. Army Survival Manual, endorse them, while others say any water they yield is likely to be less than that expended in construction. Mark Johnson, author of The Ultimate Desert Handbook, reports experimenting with desert solar stills for years but finding all but one or two to be failures.

In any case, solar stills require time to build and even more time to extract even a small amount of water. However, in a survival situation, time may be something you have to invest. Do the digging and construction of the still (see below) after dark to minimize exertion and water loss through sweating.

A solar still is a pit covered by a sheet of clear plastic. Water vapor in the enclosed space is heated by the sun and condenses on the plastic.



how to

CONSTRUCT A SOLAR STILL


[image: ] Choose a damp site, streambed, or low spot in full sun and dig a pit about two feet deep and two feet wide.

[image: ] Place a container in the center of the pit. If you have a drinking tube, extending it from the container to the surface makes it easier to get to the water without disassembling the still; however, you can get by without a tube in a survival situation.

[image: ] Cover the pit with a plastic sheet and secure it with rocks or sand. Weight the middle so that it dips down toward the container in a cone shape. The point of the cone should hang just above the middle of the container. Sunlight causes water vapor to condense on the underside of the plastic. Gravity draws water droplets toward the rock-weighted point of the plastic “cone” above the container. The container collects the water as it drips off the plastic.



[image: ]

SHELTER

Shelter in the desert need not be elaborate. Temperatures at night in most deserts are cool but not life-threatening. Nighttime pests such as mosquitoes and flies don’t pose much of a problem in extremely dry air, and scorpions, snakes and other desert denizens generally stay clear of sleeping humans unless a bag or tent layer covers their home. / A tent screens out sun, sand, rain, and wind. A sleeping bag, tarp, or blankets may be all you need for a comfortable night’s rest. A tube tent made of fine-mesh material, screened by natural shade or a tarp, will promote a comfortable internal temperature in spring, summer, and fall. In winter, particularly in the high deserts of the Great Basin, a thick blanket, sleeping bag, and pad may be necessary. / Shelters may be improvised with brush, stones, and sand. Don’t expect to find enough wood for a platform and roof. However, grasses and other vegetation can provide an insulation layer. / Locate your shelter in a safe place. Flash floods, lightning, and windstorms can strike with little warning. / Whatever you carry into the desert, keep it light so you can carry enough water, your most precious resource.

[image: ]

Use rock formations as a barrier against wind, but beware flash flooding at lower levels.

SHELTER IN THE DESERT: ITS VITAL

YOU’LL FEEL A LOT COOLER in a shelter in the desert. The temperature in the shade will be 20 to 40°F cooler than air in direct sunlight. Shade also cuts the conductive heat of sand and rock. When heated by the sun, they average 30 to 40 degrees warmer than the surrounding air. Without shelter, desert heat accelerates dehydration and increases the risk of heat illnesses.

Sheltering in a high spot has its advantages. The ground is often cooler, and high country picks up the occasional cooling breeze. Hot winds and sandstorms should be avoided, however, by building wind breaks or situating your shelter in the lee of a boulder.


SHELTER FACTS


[image: ] Shelter keeps you out of direct sunlight. In a “desert shade shelter”—a covered trench—the air temperature may be 30 to 40 degrees cooler than in sun.

[image: ] Shelter slows dehydration. Sun and wind rob the body of moisture.

[image: ] Shade with air circulation promotes cooling of the body.

[image: ] Shelter at night and from sudden rainstorms helps prevent hypothermia. “I suffer from the cold a great deal more than from the sun,” desert adventurer Michel Vieuchange wrote in 1933 of his experiences in the Sahara.
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SAND AS SHELTER

Deserts don’t have an abundance of shelter-building materials, but they likely have sand and rock.

SAND is an insulating material. It helps keep you cool or warm.

DIGGING into sand and covering your body gives relief from heat or cold. “I dug a pit in the sand, lay down in it, and flung handfuls of sand over me until all but my face was buried in it,” French pilot Antoine de Saint-Exupéry wrote of his surviving a frigid night in the Sahara.

SAND COVER slows dehydration by keeping sweat near the skin.

SAND’S WEIGHT will hold the edges of a tarp in place. This is useful in creating a trench shelter.

SAND AND ROCKS also will anchor a parachute cover draped over desert vegetation to create shade.

SAND DUNES act as windbreaks. Seek or build shelter at the base of the leeward side.

WIND will work against you to move sand shelters and sand-aided constructions. When making shelter, take wind direction into consideration. You may also need to regularly rebuild your shelter and sand piles holding down tarps, etc.


PREPPER TIP One of the most useful tools in your survival kit, a knife could save your life in almost any situation. It will enable you to start a fire, build a shelter, craft hunting tools, and, if needed, defend yourself.

[image: ]



APACHE BRUSH SHELTERS

BRUSH SHELTERS ARE traditional dwellings of natives of the American Southwest. Brush can be fashioned into simple or elaborate designs. Thatched walls allow air to circulate.
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BUILD AN APACHE BRUSH SHELTER


[image: ] Gather five or six ten-foot branches and arrange in a circle with tops leaning together at a 45-degree angle.

[image: ] Add more support poles, leaning them together in the same manner.

[image: ] Brace with flexible, horizontal willow branches.

[image: ] Gather thatching—dried leaves from desert plants—and attach from the bottom up.



[image: ]

Conical shelters resist shifts in wind direction. They can be covered with reflective material to catch the attention of search-and-rescue teams in any direction.
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DIG A TRENCH SHELTER


[image: ] Dig a trench 18 to 24 inches deep and long enough for you to lie in comfortably. Pile sand around three of the four sides.

[image: ] Place a tarp or brush over trench, leaving a hole for air, and weigh down the edges with sand or rocks.

[image: ] If a second tarp is available, pile additional rocks or objects around the edges of the first tarp and pull the second tarp tight across them, then anchor with more rocks or dirt to hold it. This creates an insulating space between the two tarps, ideally a foot above the first. Crawl into the trench to wait out the hot part of the day.



[image: ]

A CAR AS DESERT SHELTER

USED WISELY, a car that won’t run can provide excellent shelter.

In direct sun, the metal and glass body will heat the interior like an oven. However, the seats can be used as a nighttime bed, and the interior provides a warm, dry place to wait out a rainstorm.

During the heat of the day, a car or truck projects a solid rectangle of shade beneath its chassis. To take advantage of it, wait until the car’s engine and exhaust system have cooled.



how to

MAKE A CAR SHELTER


[image: ] Remove hubcap to use as digging tool.

[image: ] Start between the back wheels (as the front axle of the car has less clearance), and dig a space under the vehicle.

[image: ] Keep digging until you’ve made your trench parallel to the car’s length, deep enough for your body with several inches of clearance.

[image: ] Slide under the car and wait out the day.



Your car will be conspicuous to search-and-rescue teams that are combing the desert. You can make it more so by detaching its mirrors and using them as signaling devices.
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DOS AND DONT’S FOR DESERT SHELTER

Attractive shelters may already be inhabited. Be watchful for returning occupants.

DO: GET out of the sun.

DO: REDUCE the sun’s impact by situating shelter with a northern exposure in the Northern Hemisphere, and the opposite in the Southern Hemisphere.

DO: REDUCE the bite of wind by positioning shelter openings at a 90-degree angle to prevailing air flow.

DO: MAKE shelter within a short walk of a water source.

DON’T: PLACE shelter in a riverbed or flood plain; in cool, damp places (favored by snakes and scorpions); or along game trails.

DON’T: SETTLE into a shelter without checking for pests. They may appear after you’ve settled in, so stay alert until you’ve been there for awhile.

DON’T: MAKE camp in a mine shaft.


EXPERT TIP A tarp is the simplest of outdoor shelters; it weighs just a few pounds and can be set up in dozens of ways. Use it as your primary shelter or as a dining fly to protect your group’s gear or cooking area from sun and storm.

[image: ]



DANGERS OF MINE SHAFTS

YOU SEE A NATURAL or excavated hole in the ground and think, “There’s a safe shelter.” Think again.

The cool, dark interior of a cave attracts animals such as mice, bees, and rattlesnakes, as well as bears and other predators. The air inside a cave may be thick and contain toxic gases. And the cave floor may drop away unexpectedly. Abandoned mine shafts may look safe, particularly if they have wooden supports. However, the wood may be ancient and ready to give way, and the floor may contain sharp and rusty scraps of metal. Water around mine shafts may pick up pollutants from underground. And even if the shaft itself is safe, denizens may include snakes and scorpions.

[image: ]

Take advantage of shade where you can, but investigate caves and crevices for inhabitants.

FOOD

Don’t expect to find, or need, much food in the desert. In the most extreme environments, plant and animal life virtually disappears. In friendlier desert surroundings, hunting for animals and searching for edible plants might expend more energy than you could expect to recoup. Thus, the decision to search for desert food can become a strategic gamble. Add to the equation your body’s more pressing need for hydration and the knowledge that digestion requires water, and you may choose to reduce the amount of food you eat. You might even fast for a few days. Desert heat makes it easy, as heat kills the appetite. / A good rule of thumb: If you don’t have enough water to drink, don’t eat anything. However, if you carry or find enough potable water, eating helps maintain energy and a positive attitude. / Be especially careful of any native foods you do eat. Consuming the wrong vegetable matter or drinking contaminated fluids may induce vomiting and diarrhea. Both speed dehydration. / Try to carry food you need, favoring lightweight, nonperishable items. Avoid meals that require a lot of water for preparation. Pack a small stove and fuel sources, too, as the desert may not provide enough dry vegetation for you to make and sustain a fire.

[image: ]

Wait until after the heat of the day to make a cooking fire, and then only if necessary.

CARRY LIGHTWEIGHT, SPOIL-RESISTANT FOODS

TRAVELERS ARE challenged in selecting and protecting their food. Extreme heat spoils fresh food quickly. Freeze-dried food won’t go bad and is light and easy to carry, but it requires precious water to reconstitute. Canned food is safe but adds a lot of weight to a backpack. Any food carried in a bag or cloth container invites pests to make a nighttime raid.

Given the options, it makes sense to carry a variety of lightweight, spoil-resistant foods that require little water for cooking. Foods can be frozen before departure, which allows them time to thaw in a backpack before mealtime. Frozen bean dishes, such as burritos, are a favorite of many desert backpackers. They can be warmed on a dark surface or aluminum foil in full sun.


FOOD TIPS


[image: ] Fresh foods are refreshing and nutritious, but desert heat spoils them quickly. Be especially careful with fresh fruit, dairy products, and meat.

[image: ] Travelers can prevent spoilage by packing dehydrated and freeze-dried foods, but they require precious water to reconstitute.

[image: ] Canned foods and military MRE (meal, ready to eat) rations won’t spoil or require water, but they are heavy.

[image: ] Protect food from desert mice, coyotes, and other thieves. Cloth bags are not strong enough to keep out biting and burrowing animals. Try suspending your food in a bag well off the ground.
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MAKE AN ANTI-RODENT BAG


[image: ] Secure food in airtight or sturdy bag. The less porous the bag material, the better.

[image: ] Tie a knot in the cord well above the bag.

[image: ] Punch a hole in a wide can and slide it down the cord until it stops at the knot. If the knot slips through the hole, tie the knot multiple times until it is big enough to stop the can.

[image: ] Hang the bag several feet off the ground. The can acts as a barrier to prevent rodents from climbing down the cord.



[image: ]

BRING THIS FOOD

THERE ARE A VARIETY of prepared foods that travel well, don’t easily spoil or melt, and are hearty and nutritious. Consider stocking your bags with a selection of these in the event you need a quick snack or survival rations.

FIND THIS FOOD

IF YOU FIND yourself stranded, isolated, and unprepared, you will need to find food. That can be difficult as desert conditions are among the planet’s harshest. Yet, with ingenuity and the will to survive, you can find food to sustain you.


GOOD PORTABLE FOODS


[image: ] Granola bars, fruit bars, trail mix, and nuts.

[image: ] Peanut butter.

[image: ] Hard breads, such as bagels and tortillas.

[image: ] Small bags of vacuum-sealed chicken, tuna

[image: ] Hard, dry, or reduced-fat cheeses, such as cheddar, Swiss, manchego, or pecorino romano. Blocks resist spoilage longer.

[image: ] Hard candies.

[image: ] Prepared beans. Frozen burritos are popular. Dried beans and pasta require water for cooking; couscous uses less.

[image: ] Drink mixes to keep electrolytes in balance and cover taste of treated water.

[image: ] Avoid chips and salty foods, as high salt content provokes thirst.






DESERT EDIBLES


[image: ] Insects. Many adults and larvae can be eaten and are high in protein. Cook them to kill parasites.

[image: ] Reptiles. Lizards and snakes are among the most common desert vertebrates.

[image: ] Crustaceans and mollusks. Look for them in shallow water along desert shorelines. Avoid mollusks from April to October.

[image: ] Rodents.

[image: ] Cactus fruits. Beware hair-thin barbs and bristles.

[image: ] Grasses in dry riverbeds and drainage systems.

[image: ] Water.





EDIBLE PLANTS

EATING REQUIRES WATER for digestion and preparing food. Many plants classified as “edible” are hard to stomach unless properly cooked. Even cooked desert plants may induce vomiting, which will dehydrate you further.

Gather plant foods if you know what you’re looking for, and if you won’t dehydrate yourself in the process of collecting and preparing them.


BEST BETS: PLANTS


[image: ] Mature fruit of the prickly pear, organ pipe, saguaro, Mojave yucca, and cholla cactus.

[image: ] Base ends of ocotillo buds.

[image: ] Grasses. Eat young stems, shoots, and leaves raw or cooked; boil to make tea.

[image: ] Yucca. Eat flowers raw or cooked; boil, peel, and deseed fruit. Do not eat roots.

[image: ] Date palm fruit.

[image: ] Desert amaranth shoots and leaves. Eat them raw or cooked.





EDIBLE ANIMALS

BIRDS, SNAKES, insects, and rodents are the most common edible animals of the desert. Rocks and sticks make effective weapons against such small animals. Stun the animal, then kill it.

Pluck and gut birds, although the heart, gizzard, liver, and neck are edible. Other animals should be skinned and gutted. Cook to kill harmful parasites.


BEST BETS: ANIMALS


[image: ] Lizards. Catch with noose. Skin, gut, and cook.

[image: ] Snakes. Stun with rock or stick. Pin head with forked stick before trying to make sure it’s dead. Skin, gut, and cook.

[image: ] Rabbits. Stun with throwing stick.

[image: ] Locusts. Treat them as a gift instead of a plague. John the Baptist is said to have eaten them. Roast; remove heads, legs, and wings; eat the bodies.

[image: ] Quail and grouse. Stun with throwing stick.
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MAKE A SOLAR OVEN


[image: ] Get a cardboard box, clear plastic, and aluminum foil. Cut around three sides of the top to make a lid. Space the cuts an inch in from the top edges of the box. Fold lid back.

[image: ] Cover underside of the open lid with taped or glued aluminum foil. Cover the insides of the box with more aluminum foil. Place rocks in the bottom of the box to absorb more heat and raise the oven’s efficiency.

[image: ] When the sun is high in the sky, place food in a cooking bag or metal container on top of the rocks on the box floor. Tape clear plastic across the opening at the top of the box. Angle the box so the sun’s rays strike the clear plastic directly and are reflected off the aluminum foil on the underside of the open lid. Leave the food for at least an hour, to allow the box to heat and begin to cook the food. Watch for bubbles as a sign that your food is cooking.



[image: ]

COOKING DESERT FOOD

EATING IS A SECONDARY need in the desert, well behind drinking enough water. Because much of a traveler’s pack must be reserved for water, any cooking stoves, containers, and utensils should be kept to a minimum weight. Small, simple folding stoves, designed to sit on the ground and hold a cup or tin on a metal stand, are ideal for heating enough water for tea or a bowl of soup.

Folding stoves are designed to work with compressed fuels such as Sterno. Natural fuels such as wood and brush may be scarce in the desert, but piles of grass and sticks ignited beneath a stove platform can provide enough heat to cook a small meal. Use a candle to simmer contents already hot. A lightweight aluminum pot with a lid, cup, and fork and spoon may be all the cooking gear you need.

Boiling food in the desert is best because it provides not only hot solids but also nutritious broth. Baking atop rocks in a hole in the ground is a good alternative. You also can position a flat rock near a fire and fry your dinner on top as if the rock were a skillet. Drying preserves meat by reducing moisture content, which feeds mold and bacteria.

Building a fire and using smoke hastens dehydration and coats meat with a protective layer. Sun, wind, and heat from a fire will dry meat.

Large stoves requiring bottled gas may be appropriate when cooking for groups, but they add substantial weight to backpacks and are likely to be subject to airline baggage restrictions.
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SUN-DRY MEAT


[image: ] Cut the meat into long, thin strips. Aim for a quarter-inch thickness.

[image: ] String a cord between two supports, out of reach of animals.

[image: ] Skewer pieces of meat on the cord, or drape them over it.

[image: ] Keep pieces from touching each other or from touching themselves if folded.



[image: ]

FIRST ATD

The best medical advice for desert travelers is to prevent problems before they happen. Drink plenty of water to avert dehydration and resulting heat illness. Avoid animals that sting and bite, as well as the sharp spines of cactus and cholla. Choose the right footwear to reduce the risk of falls and blisters. But, be prepared to respond to medical problems if they arise. Carry rehydration salts, antihistamines, antidiarrheal tablets, and other first aid items to deal with the unexpected. / Treating heat illness is absolutely crucial. Heat illness progresses through the following stages: Cramps. Stretch affected muscles and drink water. Rest if possible. / Heat exhaustion. Results from heat and lack of proper hydration. Victims may complain of feeling faint, cold, or nauseous, or seem confused. Heat exhaustion is a form of shock, so treat it as such. The victim should lie in the shade with feet elevated a few inches and drink cool—not cold—water with a pinch of salt. Physical exertion should be avoided for 12 to 24 hours. / Heatstroke. A medical emergency that occurs when the body cannot shed heat. Elevated temperatures threaten cells in the brain and vital organs. Look for dry, flushed skin; rapid pulse; and loss of motor skills ranging from lightheadedness to convulsions and unconsciousness. Treat by removing the victim’s clothes, pouring water on limbs, and fanning the skin. Immersing the victim in a pool of cool water is helpful. Apply damp cloths if water supplies are limited. Give the victim cool water containing a pinch of salt to drink. If possible, get a victim of heatstroke to a hospital as soon as you can.

[image: ]

SPOT DESERT ILLNESSES

COMMON DESERT ILLNESSES can be annoyances or killers. Learn to recognize the signs and understand the symptoms.
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MUST-HAVE ITEMS

Pack your first aid kit with additional items for desert environments.

WATER PURIFICATION TABLETS

MOLESKIN/tape for blisters

ANTIBIOTIC OINTMENT for bites, scrapes, punctures, and stings

ANTIHISTAMINE

SUNBLOCK

SUNBURN LOTION

ADHESIVE BANDAGES

ELASTIC BANDAGES for treating sprains and snakebites


COMMON ILLNESSES


[image: ] Sunburn. Caused by direct sunlight and reflection off sand and light-colored rock.

[image: ] Cramps, heat exhaustion, and heatstroke. Caused by dehydration.

[image: ] Hyponatremia. Caused by failure to replace sodium lost through sweat.

[image: ] Eye irritations. Bright light can blind; blown grit can cause conjunctivitis.

[image: ] Diarrhea. Caused by parasites in food and water.
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TREAT A RATTLESNAKE BITE


[image: ] Get the victim to a hospital as soon as possible because hemotoxin, injected by rattlesnakes, attacks the blood. In the meantime, follow these steps:

[image: ] Have the victim lie down and not move.

[image: ] Clean, bandage, and disinfect the wound.

[image: ] Immobilize the limb and keep it slightly below heart level.

[image: ] Keep air passages open. Treat as if for anaphylactic shock, if necessary.

[image: ] Do not cut around the wound, apply heat or cold, use a tourniquet, or give the victim food, alcohol, or painkillers.

[image: ] Use a suction device to extract venom. (Experts debate the efficacy of this technique, but it may still calm the victim by giving some peace of mind.)



HAZARDS

Deserts are lands of paradox. / Sun-scorched sand and rock conjure images of fiery furnaces, but empty desert landscapes can be uncommonly cold at night. Lack of water raises fears among travelers, yet flash floods remain one of the most common dangers. High temperatures that seem an invitation to strip off hot clothes are best parried by wrapping in multiple layers to trap precious sweat. Sun and wind mimic similar hazards of mountains and polar regions, burning exposed skin and blinding unprotected eyes. / Captain James Riley struggled to hold onto his sanity amid the trials of sand, wind, heat, thirst, and hunger, not to mention the slavery forced on him by his captors. For a while, he considered bashing his brains out with a stone until his “paroxysm” ended. Then, like many who venture into the desert to seek something they can find nowhere else, he decided to place his life “in the hand of the power that gave it.” The empty forge of the desert long has tempered poets, mystics, and visionaries. / Deserts are not conquered. To be survived, they must be understood—and embraced. Desert creatures show the way. They stay cool, save water, and travel at night.

[image: ]

If caught in a sandstorm like this Navajo in the Southwest, cover mouth and nose.

KNOW DESERT HAZARDS

GIVE THE DESERT due respect.

If you know the potential hazards of the desert, you can prepare for them. If you don’t realize the dangers of sandstorms, flooding, dehydration, and other potential problems, the desert can easily kill you.

While most travelers probably are aware of major desert hazards, it’s easy to overlook one of the worst: falling. Take caution hiking steep trails, especially when alone. Keep your walking speed under control, and don’t push yourself too hard when tired. A fall of 15 feet may be enough to crush a skull.


danger points


[image: ] Blisters. Wear the right boots, well broken in before hiking.

[image: ] Spiny vegetation punctures. Cholla and cactus inflict painful wounds.

[image: ] Sunburn.

[image: ] Heat-related injuries.

[image: ] Dehydration.

[image: ] Illnesses from bad water.

[image: ] Falls. Keep solid footing on gravel.

[image: ] Bites and stings. Treat them to prevent infection. Beware of anaphylactic shock.

[image: ] Rainstorm hazards: flash floods, lightning strikes, hypothermia.

[image: ] Sandstorm hazards: Eye injuries, dehydration, injuries to exposed skin.






PREPPER TIP Prepper plans in desert environments need to account for the extra water each person needs. In very dry, hot climates, people may need twice as much to survive because of the body’s need to sweat to keep cool.

[image: ]



UNEXPECTED WEATHER

FLASH FLOODS are appropriately named. They surprise travelers in desert country, seeming to appear out of nowhere.

Blame the desert terrain. The storm that generates a flood may occur 100 miles away, well out of the traveler’s circle of vision and hearing. Summer thunderstorms often form rapidly and saturate a small section of desert. The ground’s lack of vegetation causes swift runoff. Water collects and flows in channels cut into the rocky surface by previous storms. Surges of water choked with sand and gravel roar through canyons and across dry washes like freight trains.


STORM PRECAUTIONS


[image: ] Obtain the regional weather forecast from local stations or newspapers before you set out. Get as local a forecast as possible. Some microclimates differ greatly.

[image: ] Learn the seasonal weather patterns for your region and watch the skies for signs of rain falling nearby or far away.

[image: ] Never park a car in a dry wash.

[image: ] If floods strike when you’re in a drainage area, get to higher ground immediately. Abandon equipment if you must.

[image: ] Stay out of swift water, no matter how shallow.

[image: ] Hike in slot canyons and steep-sided arroyos only during stable, high-pressure weather systems to avoid getting caught by flash flooding.





UNDERSTAND SAND

TRAVELING ACROSS SAND is very different than traveling across other terrains. Sand travel requires a great deal of energy. Understanding how to travel in sand without exhausting or hurting yourself is vital to desert survival.


ENDURING SAND


[image: ] Plan to expend twice as much energy when walking in sand.

[image: ] Wear smooth-soled boots to stay atop soft sand. (Sandals give traction but may cause sunburn on the tops of your feet.)

[image: ] Avoid the softest sand by walking in hollows or on high, windward slopes where breezes have compacted grit.

[image: ] Sand reflects sunlight and can contribute to desert blindness and sunburn.

[image: ] Shifting sand dunes prevent plants from growing.

[image: ] Driving in soft sand is an invitation to get stuck far from civilization. If you must drive, do so at night or early morning, when the sand is damp.





WEATHER SANDSTORMS

A SANDSTORM is nothing to sneeze at. Twenty-five hundred years ago, the army of King Cambyses vanished in a Sahara sandstorm. Modern storms have winds as high as 100 miles per hour. Their heat and grit can suffocate and rasp at flesh. Lawrence of Arabia described the khamsin sandstorm of northern Arabia as a breathless furnace. “By noon it blew a half-gale,” he wrote, “so dry that our shriveled lips cracked open, and the skin of our faces cracked; while our eyelids, gone granular, seemed to creep back and bare our shrinking eyes.”
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SURVIVING A SANDSTORM

Take shelter from wind and wait.

PITCH a tent or make shelter if you have time. Do so behind a solid windbreak.

IF CAUGHT in the open, lie on your side at the base of a hill opposite the wind.

WRAP all flesh in cloth to protect against blown sand.

COVER MOUTH and nose to prevent inhaling grit.

REMOVE GLASSES and contacts. Blown grit will sandblast them.

PUT ON goggles if you have them.

MARK the direction of travel with piles of stones, as landmark dunes may change.

[image: ]

Coyotes, like this one in the Sonoran Desert, Arizona, may pilfer your food or water.

BEWARE ANIMAL HAZARDS

ANIMALS OF THE desert have adapted to the lack of moisture. Most are harmless, but a few pose hazards to humans.

Rattlesnakes typically hunt in the cool of night, attracted by the warmth of their prey. About 60 percent of bites occur when a snake is cornered or provoked, or is foolishly handled. Most of the remaining bites result from carelessness, such as putting a hand or foot into a blind spot or touching a snake that is playing dead. They typically strike within two-thirds of their body length. Beware of taking a dog into the desert if it hasn’t been trained to shy away from snakes.

Scorpion stings are painful but rarely deadly. The most dangerous North American variety is the translucent yellow or brown Arizona bark scorpion, which injects a powerful neurotoxin. Scorpions like shade, and may inhabit old buildings and boots left untended.

Beware of stinging insects as well as biting species that may spread diseases.


DANGEROUS CREATURES


[image: ] Bees and wasps. Don’t disturb nests. Multiple stings pose a danger.

[image: ] Flies, fleas, lice, and mites. They seek moisture and spread disease. Beware of wild dogs and rats, which may be infested.

[image: ] Black widow and brown recluse spiders. Painful bites. They often live in dead wood and abandoned dwellings. Tarantulas look fierce but are relatively harmless.

[image: ] Coyotes. Thieves of food and water.

[image: ] Javelinas. Dangerous if threatened.

[image: ] Pit vipers, including rattlers.

[image: ] Gila monsters. Sluggish and not usually a threat unless harassed or handled.





SIGNALING

Signals are particularly important in desert terrain, where survival usually depends on staying in one place and awaiting rescue. Long-distance communication methods help direct rescuers to your general location, then pinpoint where you are. Annual search-and-rescue operations are significant; the U.S. National Park Service typically conducts 4,000 every year, including half that involve injury or illness. Helping rescuers find you quickly increases your chances of survival. / Bright sunlight and transparent desert air make light signals carry over great distances. Mirrors and reflective metal are the most important signaling devices. At night, signal fires shine across miles of darkness. Groups of three indicate distress. / Signals should be set up with maximum line of sight. Ridgelines, hilltops, and the center of flat spaces increase the odds of being spotted. / Some signal devices, such as colored smoke flares, can be used only once and should be ready to go as soon as potential rescuers are seen or heard. Prepare bonfires in advance, ready to light at a moment’s notice. Practice aiming the sun’s reflected rays on a specific target before you need to do it for real on a moving plane. / When using ground signals, choose hues and surfaces for contrast against the desert’s dominant colors.

[image: ]

USE A PERSONAL LOCATOR BEACON

PERSONAL LOCATOR beacons have been used by boaters and pilots for years in noncommercial form but are now more widely available. They weigh as little as a pound and some can fit in a pocket. They operate by broadcasting a coded distress signal when activated. The signal is bounced off a satellite to receivers operated by emergency crews. The decoded signal indicates your position on the ground.

Rescuers check a database for information about who sent the message. Data may include preexisting medical concerns. Activate the beacon only when you’re truly in trouble.

BEST METHODS OF DESERT SIGNALING

WHEN YOU’RE STUCK, consider everyday items you may be carrying with you as signaling aids. Be innovative: Your goal is to attract the attention of rescuers. Consider what you carry in your pack or vehicle. A camera flash emits a powerful white light. A cell phone might work from the highest point you see. The sound of a car horn carries far in still air, and car headlights can be used for short intervals at night. Metal from plane or car wreckage can substitute for a glass mirror.


SIGNALING STAPLES


[image: ] Handheld mirrors. When reflecting the stark desert sun, they can bounce up to seven million candlepower. Detach car mirrors if necessary.

[image: ] Shiny or bright orange cloths. Spread them on your shelter or on the ground to attract attention. Fashion the letter “X” to indicate distress.

[image: ] Signal fires. In a huge circle of darkness, they act as beacons.

[image: ] Flashlights. Operate them at a high point. Click out S-O-S.

[image: ] Ground flares. Light them when you hear planes.

[image: ] Black smoke. Set fire to tires or oil and gas mixed with sand.





USE AN AM RADIO

IT’S A HIGH-TECH AGE. Funny that one of the most valuable desert communication tools is straight out of the 1920s.

AM band radio broadcasts are an important news source. AM signals bounce off the atmosphere and travel great distances at night. The National Oceanic and Atmospheric Administration forecasts alert travelers to bad weather. Knowing in advance about thunderstorms many miles away could save your life by keeping you clear of flash flooding.

Overseas, AM radio can pair with shortwave receivers to pick up English-language weather news.


EXPERT TIP Sandstorms (sand-laden winds) occur frequently in most deserts. The greatest danger is getting lost in a swirling wall of sand. Wear goggles and cover your mouth and nose with cloth. If natural shelter is unavailable, mark your direction of travel, lie down, and wait out the storm.

[image: ]



NAVIGATION

Traveling in the desert can be as easy as just saying “no.” / In a survival situation, don’t travel unless you feel you must. Walking uses energy and water, and it significantly raises your risk of heat illness. Move along only when you don’t believe rescuers will find you in time, and you know how to navigate toward your intended destination. / If you must travel, do so only at night if you can see adequately, or in the cool hours just after sunrise and before sunset. Stay in shade during the hottest part of the day in shelter you carry or construct. / Keep hydrated. Don’t ration water as you travel. / Cover your body with layers of clothing, including long sleeves and pants. Wear a wide-brimmed hat. Protect your eyes from glare and your skin from sunburn. Take care of your feet and boots. / Indicate your route of travel for anyone who finds the site you left. Leave a note in a conspicuous place; fashion sticks to make arrows on the ground showing where you went; tie flags to branches or cacti. / Learning to use GPS and compass simplifies your travel when the world looks much the same in every direction. But beware of routes that take you across flood zones and other potential hazards.

[image: ]

If you must move in the desert during the day, stay hydrated and plan your route carefully.

DESERT CHALLENGES

THE LACK OF significant landmarks increases your reliance on compass, GPS, and maps. However, without solid reference points or obvious trails, you may have difficulty staying on a true course. Try to orient your route with any objects along your line of sight, or use dead reckoning to navigate. Pace off detours around hills and ridges.

Don’t rely too heavily on topographic maps; they may be inaccurate for remote deserts and of no use in shifting dunes.

Daytime travel courts heat illness. Learn to read stars and travel by night.

[image: ]

USE DEAD RECKONING

REFERENCE POINTS for desert navigation may be few and far between. Sand dunes and flat, empty plains offer few visual clues to distinguish one location from another. Under such conditions, an old system of navigation known as dead reckoning allows you to make a close estimate of distance and direction traveled. Though dead reckoning is dwarfed in accuracy and speed by GPS, the skill is useful in case you are stranded without electronic equipment. It is also useful as a backup, to doublecheck the accuracy of your electronic equipment.

The system combines reading compass bearings with walking in straight lines and keeping track of paces. Distance traveled in each direction should be recorded in a log. Without solid reference points, such as mountains or trees, walkers must find other ways to correct for their natural tendency to drift left or right.


ACCLIMATE TO THE HEAT


[image: ] Be as fit as you can be before traveling in the desert.

[image: ] Increase physical activity slowly to acclimate to the heat. A prior healthy level of fitness promotes swifter acclimation. Significant acclimation may occur in four to five days; fuller acclimation takes a week or two.

[image: ] Beware: Acclimation may actually increase your need for water.





Start by taking an initial bearing. Move along that direction, counting paces. Alternatively, time your movement in each direction or measure your pace count over a fixed length of ground and then convert the count to yards or miles. Mark your count at each stop. When changing direction, record a new bearing and begin a new pace count. Try to take account of how your pace changes as you go uphill or down, or cross soft sand or broken rocks.

Dead reckoning is best used when covering short distances in featureless terrain, as well as retracing your steps if you must.
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SOURCES OF HEAT GAIN

You are subjected to a variety of heat sources in the desert.

YOU absorb heat directly from sunlight.

SUNLIGHT also reflects off the ground, giving your body a second dose.

HOT ground transfers energy to the air above it, which heats you as you pass through it.

RADIANT heat from sand and rocks gets transferred to your body parts on contact.

YOU ALSO create your own heat as you exert energy.

PROTECT BOOTS, FEET

DESERT HIKING punishes boots and feet. Radiant heat from the ground can burn feet through boots and socks. Sand in your boots causes chafing and blisters. One quick fix when you’re wearing shorts is to make puttees: Wrap bands of cloth around your legs from knee to ankle to block sand and radiant heat.


BOOT-CARE TIPS


[image: ] Protect leather footgear by treating with saddle soap to prevent drying and cracking.

[image: ] Wear thick socks to block the ground’s radiant heat.

[image: ] If your boots have air holes, seal them with epoxy to keep out sand and grit.

[image: ] Remove your boots to dry your feet and socks when you stop to rest in shade.





DON’T BE FOOLED: MIRAGES

MIRAGES ARE TRICKS of light and heat that make distant objects seem to move. Light refracted through heated air ascending from sand or hot stone causes odd reflections. It distorts objects along the horizon, sometimes causing desert travelers to feel as if they are surrounded by water.

To eliminate the distortion, climb to a high point above the superheated desert floor, or take sightings at night or in the cool of dawn or twilight.

NAVIGATE BY THE STARS

Navigating by stars makes sense. You may do much of your traveling by night, and the clear desert air lets stars shine most of the year.


STAR-HIKING TIPS


[image: ] Stop hiking to take a sighting. It’s easy to trip.

[image: ] In the Northern Hemisphere, use the front edge of the Big Dipper as a pointer toward Polaris, the North Star. Polaris also is the first star in the handle of the Little Dipper.

[image: ] As night progresses, the Big Dipper circles Polaris counterclockwise.

[image: ] In the Southern Hemisphere, find the Southern Cross’s long axis. When that line is extended down four and a half lengths, the endpoint is south.

[image: ] Navigate by picking out stars near the southern or northern horizon to guide your way. Because of Earth’s rotation, pick out a new star every 15 to 30 minutes.







Life feels difficult in high mountains, Nando Parrado concluded after assessing his odds of survival. / In 1972, a plane carrying Parrado and his Uruguayan rugby teammates crashed 12,000 feet above sea level in a remote section of the Andes. Most passengers survived the impact, only to emerge into an icy lunar landscape. / They saw no animals or plants. The thin air tore their lungs and made their hearts pound during the slightest physical activity. Steep cliffs surrounded them, rising to 17,000 feet. At night temperatures plummeted far below zero. / “We were absurdly out of place here, like a seahorse in the desert,” he thought. “Life is an anomaly here, and the mountains will tolerate that anomaly for only so long.” / Yet Parrado and two companions, unskilled in rock climbing and unaccustomed to cold weather, walked out of the mountains and fetched help. They improvised insulation from seat cushions, water collectors from bottles and metal sheets, and snow gear from salvaged wreckage. Although they had begun their journey expecting a summer rugby game, Parrado and the other survivors lived 72 days on wits and courage.



HIGH MOUNTAINS

PREPARATION

People disagree on what constitutes a “mountain.” To America’s colonists, the 3,000-foot Appalachians seemed formidable. However, settlers in the Andes would have called those mere hills. Differences make generalizations difficult. Travelers should learn conditions of mountains they intend to cross. / Mountains are classified low or high based on elevation and local relief, or ascent from surrounding terrain. Low mountains have local relief of 1,000 to 3,000 feet and summits that support trees. High mountains exceed 3,000 feet in local relief, and treeless peaks, glaciers, and year-round snow are common. / In any high mountain survival situation, prepare for thin air, extreme weather with sudden changes, rock and scree slopes, avalanches, and lack of food. Gravity adds a new risk. “Climbing a mountain is a struggle,” Parrado said. “But descending is more like surrender. You are no longer fighting gravity, but trying to strike a bargain with it.” Parrado tried sledding but quit after ramming a snowbank at 60 miles per hour. / If a rescue attempt is likely, stay put. If conditions demand movement, follow the safest route in daytime to lower ground.

[image: ]

THOROUGH PLANNING

PREPARING FOR TRAVEL in the mountains begins with physical conditioning. Assess your readiness by hiking uphill, making gradually higher climbs. Exercise to build strength in leg muscles and the cardiovascular system. Train yourself to use a compass, altimeter, map, and global positioning system. Plot routes in advance, but be ready to change them based on weather conditions. Carry layers of clothes for sudden shifts in temperature; prepare to prevent sunburn, windburn, and frostbite. As there is likely little to eat, carry high-energy foods.


ACCLIMATE TO ALTITUDE


[image: ] Take time to adjust to thin air above 8,000 feet.

[image: ] If ascending, stop for two nights at 9,000 feet.

[image: ] At higher altitudes, climb only 1,000 feet a day to reduce risk of altitude sickness.

[image: ] Once acclimated to a particular elevation, you remain so until you ascend or descend.

[image: ] Without acclimation, slow down. Consider taking the prescription drug Diamox above 8,000 feet.

[image: ] Be aware that people acclimate at varying rates, and a few never do.





SURVIVE A PLANE CRASH IN THE MOUNTAINS

A PLANE CRASH sets off an extensive search. Rescuers likely will have a rough idea of your location by following your flight plan and last recorded position. Most often, the risks of leaving a plane in high mountains exceed the risks of staying. However, you may need to move away from the wreckage because you are exposed to cold, wind, and snow; in danger from avalanches or falling rocks; or short on food. If you are in a group, dispatch scouts in pairs to survey the surrounding terrain. They should stay within visual range of one another and mark their route as they leave the wreckage so they can follow it back. The scouts should not move at night, nor should the crash survivors try to get through an unknown, potentially dangerous landscape in the dark. Try to light three signal fires. If you move, seek natural shelter, pile up rocks, or dig.


WHAT TO DO


[image: ] Move away from the plane until you’re sure the fuel will not ignite.

[image: ] Return when it’s safe because wreckage should be easy to spot from the air.

[image: ] Debris can be used for shelter and signaling, and may contain food.

[image: ] If you must leave, indicate your direction.

[image: ] Go downhill.






EXPERT TIP The challenges raised by mountain travel often are matters of distance and remoteness. You and your group will require appropriate gear and provisions, just as for any trek adventure, but you also might need to prepare to be more self-reliant than when you are close to or at trailhead.

[image: ]



BASIC CLOTHING

WEAR MULTIPLE LAYERS of clothing. The outermost layer should be waterproof, windproof, and hooded. Protect against heat loss through the head by wearing an insulated hat with earflaps or a woolen tube, sometimes called a “head-over,” under the hood. Woolen, fingered gloves worn under mittens provide the best protection for hands, but spare pairs of socks can double as emergency gloves. Wear two pairs of socks under calf-length, watertight, broken-in boots. Pack sunglasses and sunscreen to protect against blinding sun caused by thin air, clear sky, and snow reflection. Sunglasses can be improvised by cutting eye slits in cardboard.

[image: ]

SPECIAL CLOTHING

IN SURVIVAL SITUATIONS, you won’t always have gear with you, but if you do have the chance to prepare and pack, be sure to include items to protect you from the extreme cold. Lightweight but durable gear is best, especially at high altitudes where any movement is required. Clothing with waterproof but breathable shells, such as Gore-Tex, provides protection from the elements. Inner layers are important too; use them to trap body heat yet keep you dry.


GEAR UP FOR MOUNTAINS


[image: ] ECW (“extreme cold weather”) canteen. Stainless-steel, double-walled, and highly insulated vacuum bottle with silicone mouthpiece to keep lips off icy metal.

[image: ] Gas heater for melting snow to make drinking water and cook food. Must keep fuel and stove clean.

[image: ] Dome tent. Bury it partway in a snow bank to stabilize it.

[image: ] Personal locator radio or satellite radio. They generally work on line of sight, so use them on high ground and don’t waste batteries.





MULTI-PURPOSE POLYETHYLENE BAGS

CARRY BRIGHTLY COLORED, lightweight polyethylene sheet bags. You can use them for temporary shelter from wind and rain. You can spread them to collect water or signal a plane.

Climb into them fully clothed to stay warm, and pack in extra insulating material. If you must wade an icy stream, place your clothes inside the bag before you cross and hold it above the water.

TECHNICAL TRAINING FOR MOUNTAINS

STEEP MOUNTAIN terrain ranks with open ocean and the poles as the most potentially dangerous environment on earth. Besides the obvious hazards of falling on steep, loose rock or ice, there are the more difficult-to-assess hazards of falling rock, avalanches, and crevasses. If you are considering travel in steep mountain terrain, train with an IFMGA (International Federation of Mountain Guide Associations)-certified mountain guide or school. Learn how to climb up and down on rock, snow, and ice and how to use the tools of the craft safely. Practice on smaller snowfields, glaciers, and crags. Then work into larger mountains, never forgetting the most important pieces of equipment: your alert mind and sound judgment.


CLIMBING GEAR FOR STEEP ROCK AND ICE


[image: ] Climbing rope, helmet, harness, rock shoes

[image: ] Protection: camming devices, nuts, chocks, pitons, and bolts

[image: ] Carabiners and slings to connect the system

[image: ] Crampons

[image: ] Ice axe or axes

[image: ] Ice screws






EXPERT TIP Monitor weather forecasts in the days leading up to your departure. Use your best weather sense while you are in the field, too. If stormy conditions turn you back, remember that the mountains will still be there the next time you want to head for the high country.

[image: ]



MONITOR THE WEATHER

BROADCAST WEATHER FORECASTS should be compared with local conditions in assessing risk. A handheld, personal weather station can provide local data and sound an alert when it calculates a storm’s approach. Cloud shapes point to weather changes. Puffy cumulus indicate unstable air, and storms if they grow into cumulonimbus. Flat stratus usually mean stability. High, horsetail cirrus often indicate a storm’s arrival the next day. Wisps of snow on distant ridges indicate the approach of wind.


BEWARE BAD WEATHER


[image: ] Thunderstorms. Watch for afternoon buildup of cumulus clouds. Do not climb; seek shelter.

[image: ] Lightning. Count seconds between flash and thunder; divide by five to get distance in miles. Kneel on a dry pad and discard metal objects. Stay alert until 30 minutes after last thunder.

[image: ] Traveling storms. Look for low clouds rising and clouds at different heights, or thickening and lowering of cirrus clouds. Severe snowfall likely in winter.

[image: ] Fog, whiteout. Conditions prevent travel.

[image: ] Hail. Large stones cause serious injury.





FIRE

Fire is crucial at high altitudes. For every 1,000 feet of elevation you climb, the temperature drops about 5°F. Trouble is, thin air and cold temperatures first restrict and then eliminate trees, a potential source of fuel. The so-called “tree line” ranges from 2,000 feet in Scotland to 12,000 feet in southern Colorado, to 15,000 feet in Ecuador. Above that height, only alpine vegetation grows. Alternative fuel sources may include airplane wreckage, grasses, and low heath—or virtually no fuel at all, as Nando Parrado and his rugby teammates discovered in the Andes. High winds and rain or snow complicate lighting and maintaining fire. / To light a fire in wind, build it in a trench or natural hollow protected from gusts, or behind rocks stacked into a semicircular wall. Use the largest, most stable rocks available, and chink gaps with mud. If you’re below the tree line, a good source of dry wood during a rainstorm is a thick pine log. Split it and build fire in the dry interior. Tarps can shelter small fires if the wind blows from a constant direction. In snow, build fire atop a base of rocks, plane wreckage, or dirt.

[image: ]

Use rocks or other natural formations as a barrier against wind and precipitation.

HIGH ALTITUDE COOKING

LOW PRESSURE AT high altitudes causes water to boil below the sea-level boiling point of 212°F. At one mile high, the boiling point is 201°F; at 10,000 feet, it is 194°F.

Increase cooking times and amount of water. Keep adding water to replace what boils away. Soak dehydrated foods longer before cooking.


CARRY STOVES AND FUELS


[image: ] Good for fires where fuel is scarce or nonexistent. Stoves that are sturdy light easily at high altitude, and burn a variety of fuels are best. Keep stoves clean, and turn them off before you sleep.

[image: ] White gas: Works in all temperatures, resistant to blowing out in wind. Avoid using old fuel, which decomposes.

[image: ] Gasoline and kerosene: Require regular elimination of soot buildup.

[image: ] Alcohol: Relatively low-temperature flame adds cooking time to meals.

[image: ] Butane: Liquid will not vaporize in subfreezing cold. Use mix of butane and propane instead.

[image: ] Aviation oil: Congeals in cold; requires heating before it will ignite. Do not use in cooking. Mix at ratio of one part aviation fuel to four parts oil for emergency fire.
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CARRY A FIRE


[image: ] To move embers from one spot to the next while traveling, or keep ember ready for starting signal fires, find a metal soft-drink or other can or nonburnable receptacle (Native Americans used animal horns). With a sharp object, poke holes in the sides.

[image: ] Place a layer of slow-burning material such as moss on the bottom of the can. Place the embers on top of the moss.

[image: ] Place another layer of slow-burning material on top of the embers. Don’t pack too loosely or tightly. The former will cause the embers to flare; the latter will suffocate the fire.



[image: ]

WATER

“The cold was always our greatest agony,” wrote Nando Parrado of his 72 days in the Andes, “but in the earliest days of the ordeal, the greatest threat we faced was thirst.” In thin air, the human body works harder to supply oxygen to the bloodstream. The body accelerates breathing to maintain a steady intake of oxygen from an air-starved environment. Each exhalation removes moisture from the body. Cold mountain air also is drier than warm, sea-level air, adding to the body’s water losses. Dehydration swiftly overtakes the novice mountain traveler. Climbers must drink vast amounts of water just to maintain equilibrium. Carrying two quarts on a daylong mountain hike in moderate temperatures is recommended. / Rushing streams typically flow out of mountain ranges. They, like other water sources in the wild, should be purified before drinking. / Snow and ice should be melted to make drinking water. Sucking on a ball of snow may satisfy thirst for a while, but the cold robs the body of heat, speeds dehydration, and causes injuries to the mouth. Snow scooped from the ground may contain microorganisms.

[image: ]


GET WATER FROM THESE SOURCES


[image: ] Rocky ground. Look for springs. Porous limestone encourages seepage.

[image: ] Cliff bases.

[image: ] Clay bluffs. Clay holds water; green vegetation on a canyon wall may indicate its presence.

[image: ] Dry streambeds. Dig at the outside of stream elbows; water may be just below the surface.

[image: ] Beware of water near old mine shafts and ore dumps. It likely is contaminated.
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MELTING SNOW

Do not eat snow or ice. They rob the body of heat and increase thirst. Melt with fire, sun, or body temperature.

COLLECT snow from close to the ground. It is more tightly packed, and will yield more water than snow near the surface.

MELT ice and snow over a stove or by placing it on a dark, reflective surface in direct sun. Make a depression in the center of dark material to collect the water. A dark piece of cloth or a flat rock is adequate.

BREAKING ice into chunks speeds melting with less expenditure of fuel.

MELT a small amount of snow in a pot. Let water get warm before adding more. Add new snow gradually. Melt only what you need, and drink the water when it is a pleasant temperature.

PACK snow into a bag of porous material, such as a sweater tied shut, and suspend it next to a fire. Collect the drips in a container beneath the bag. Be careful not to hang the material too close to the blaze.

SQUEEZE snow with hands to get moisture.

PUT snow in a clear bottle and let sunlight melt it.

IF YOU HAVE no external method of heating snow, place it in a waterproof bag between layers of clothing and let your body heat melt it.

WHEN IN DOUBT about water’s purity, boil it. Do not add ice to cool the purified water.

FIND WATER IN SNOW, ICE

CHOOSE ICE OVER snow for melting into drinking water. Ice lacks the insulating air pockets of snow. Thus, ice contains a greater volume of water, which will be released with less heat. Snow near the ground is better for melting than snow near the crust. Compaction increases water yield.

Glaciers are rivers of ice. They flow from the tops of high mountains toward lower elevations. Streams emerge from their leading edges; water collected there should be strained to remove grit and dirt. Glacier ice may look clean, but there is no guarantee it is free of microorganisms. When in doubt, purify drinking water.


PURIFY SNOW AND ICE


[image: ] Conserve fuel for survival. Clean-looking snow in a remote location is likely ok as is.

[image: ] If snow appears dirty, boil vigorously.

[image: ] Disinfect with iodine or chlorine tablets.

[image: ] Filtration. Bacteria are stopped by a membrane with openings 0.4 microns wide.





SHELTER

Even in the tropics, mountains can be icy. High, barren peaks provide little shelter from wind, ice, and snow. Air rising over mountains drops rain and snow, especially on the windward side, and gusts howl through passes and over ridges. Weather shifts quickly at high altitudes; sudden storms can be deadly. Jon Krakauer, writing about his 1996 ascent of Mount Everest in the book Into Thin Air, recalled noticing a few wispy clouds as he stood on the summit. He did not realize they evidenced a bone-rattling storm, which surprised and killed several of his climbing companions. / Shelter construction above the tree line is complicated by lack of building materials. Depressions in rocky walls may provide some relief from wind and snow. Rocks also can be piled into windbreaks and shelters. Chink any openings, and fashion a roof from any available sheeting or other materials. / In an icy environment above the tree line, tarps, snow trenches, and snow caves provide quick shelter. / If you travel in mountains, follow this military survival rule: estimate the time until a storm hits. If it’s enough to build a shelter, do so. If not, return to your previous night’s shelter.

[image: ]

MAKE A SNOW DOME

USE A TARP to fashion a snow dome in a half hour:

Make a mound with materials at hand. Cover with tarp or cloth.

Compress snow at least a foot deep atop the mound.

As roof hardens, dig in and remove tarp and other contents. Enlarge dome.

Poke ventilation hole in roof. Partially block entrance. Sleep on tarp.



how to

BUILD A SNOW TRENCH


[image: ] Using a shovel, pot, stick, etc., dig trench in snow where snow is at least five feet deep—for example, a firmly packed snowdrift. Keep loose snow in pile next to trench.

[image: ] Dig trench at least three feet deep to take full advantage of snow’s insulating properties. Make trench long and wide enough to accommodate you while lying down. Lay tarp, branches, pine needles, etc., on bottom so you’re not lying directly on top of snow.

[image: ] Crisscross branches and pine boughs across top, leaving hole for entrance (downwind).

[image: ] Using excavated snow, make foot-high snow mound on top of covered support. Pull branch over door. Allow ventilation.



[image: ]


MAKE A SNOW CAVE


[image: ] Dig into a large, deep snowbank or drift. Go one yard, then turn 90 degrees and enlarge.

[image: ] Angle the entrance 45 degrees away from the wind to minimize snow buildup.

[image: ] Keep roof at least 18 inches thick.

[image: ] Once you occupy the “cave,” partially block its entrance with snow or a backpack.

[image: ] Allow air to vent at floor and through a small hole in the roof.






UNDERSTAND RISKS OF HYPOXIA


[image: ] Beginning around 8,000 feet, thin air may cause vomiting, headache, and accelerated heartbeat.

[image: ] Risks increase with elevation. Mild symptoms may go away in three days to a week if the victim does not go higher.

[image: ] Everyone is at risk around 12,000 feet.

[image: ] Extremely high elevations bring on pulmonary or cerebral edema, a dangerous fluid buildup in the lungs or brain. Symptoms may begin with coughing, wheezing, difficulty breathing, and confusion and increase to include swaying while walking, disorientation, hallucinations, and social withdrawal.

[image: ] Children, heavy drinkers, and the overweight are most vulnerable.

[image: ] The elderly generally are at lower risk.

[image: ] Acclimate at one altitude before sheltering at a higher one.

[image: ] Increase carbohydrates and proteins in diet as you go higher.






EXPERT TIP A few day’s rest and drinking plenty of fluids may help the individual to acclimate. If the symptoms persist or the individual worsens, descend 2,000-3,000 feet to the elevation where the individual first began to feel badly. If she does not feel better, seek medical attention.

[image: ]



FOOD

Extreme exertion at high altitude can burn as many as 15,000 calories a day. Yet at the tops of the world’s tallest mountain ranges, almost no food grows. Even the air above three miles high is virtually sterile. / Travelers into the highest elevation pack in their own high-calorie foods. At lower elevations, fish and game, such as deer and elk, become plentiful. The roots of certain wildflowers such as balsam root provide necessary vitamins, and even lichens that grow on rocks provide nutrition. There are no poisonous lichens, but all varieties must be soaked overnight and then boiled to eliminate unpleasant acids. / Many varieties of trees have edible buds, shoots, sap, and/or inner bark. Needles can be boiled or steeped into a vitamin-rich tea. Berries and small twigs also provide nutrition, but you must be sure you know what kind you’re eating. Juniper berries can be eaten raw or cooked. Cedar trees, however, are poisonous in all their parts.

[image: ]

MUSTS FOR THE MOUNTAINS

A PORTABLE GAS STOVE will come in handy in the mountains for melting snow and ice for water, and for warming and cooking food, especially if you are in rocky, icy, or snowy terrain with few fuel sources.

Other items to bring include freeze-dried meals, water in double-shell non-metallic canteens, high-carbohydrate trail snacks, mixes for hot drinks (they warm bodies as well as morale), and wrapped hard candies.

THE HUMBLE DANDELION

THE COMMON DANDELION grows in sunshine in low mountains. All parts of the plant are edible.

The leaves, flowers, and buds are good in salads, and the roots can be boiled and eaten as a vegetable.

Dandelion plants are members of the chicory family, so their roasted, pulverized roots yield a coffee substitute.

Dandelions contain high concentrations of vitamins A and C, as well as calcium. Their milky sap can be used


FOOD AT ALTITUDE


[image: ] Deer. Plentiful in low-mountain woods across the United States.

[image: ] Elk. Larger than most deer and much less common; travel in herds called “gangs.”

[image: ] Fish. Cool mountain streams of North America often teem with trout. Trout can be caught using a line and hook. See instructions for making your own on this page.

[image: ] Mountain goats. Inhabit impossibly steep alpine terrain but yield thick, warm coat. Pursue only with very accurate weapon.

[image: ] Rabbits. Can be snared or hunted; low in nutritional value, will not sustain you long.



[image: ]



AVOID THESE PLANTS

All parts of cedar trees are poisonous.

Corn lily, aka false hellebore, resembles a corn plant. It’s highly poisonous.

Death camas, aka death lily, flowers in six parts with heart-shaped petals.

Mountain laurel is a poisonous shrub growing eight to ten feet tall. Its clusters of white flowers contain pink dots.

Poison ivy is prevalent throughout North America. Its smooth, serrated, glossy leaflets grow in clusters of three.


USE TREE BARK, NEEDLES, PINECONES


[image: ] Boil spruce needles—they’re square and sharp—in water to make tea rich in vitamin C.

[image: ] Inner bark of birch trees can be eaten raw, or cut into strips and boiled like spaghetti. Sap also can be eaten straight from the tree.

[image: ] Piñon nuts are good roasted or raw. They also can be ground into flour.

[image: ] Pine tree seeds of all species are edible. Boil or bake young cones in spring, or peel and eat the bark off young twigs.





[image: ]

Eat plants and animals only in survival situations. For planned travel, pack all food with you.

FIRST AID

High altitudes raise the risk of severe, unique injuries. Hypobaric hypoxia, the low-oxygen state of thin mountain air, can cause mental and physical illnesses. Both, in turn, can contribute to physical injuries caused by loss of coordination, lack of attention, and exhaustion. Falls, extreme winds, and injuries from falling or sliding rocks pose the danger of broken bones—no small thing in a harsh environment, where breaking an ankle can mean a death sentence for a lone traveler. / Travelers at high altitudes can lessen their risks by starting off in good physical condition and taking time to acclimate to their environment. / Take precautions against the cold, bright sun, thin air, dehydration, and injuries caused by ice and loose rock. / Be aware of infectious diseases even though you may be in a cleaner environment. Malaria-carrying mosquitoes fly as high as 6,000 feet at the Equator. Mountain streams may look sterile but teem with parasites such as giardia, whose victims require evacuation and medical treatment. Diseases caused by close human contact increase in frequency among groups at high altitudes because of the tendency to share small living quarters.

[image: ]

CARRY A PERSON DOWN A MOUNTAIN

GETTING AN INJURED person out of the mountains is exhausting work. Search-and-rescue teams with a helicopter offer the optimal alternative. If you do it yourself, consider using a sledge or litter on snow cover. Brake a sledge’s descent by walking in front. Over short distances, one person can transport another with a fireman’s carry or piggyback. Two people, one with hands under the victim’s knees and the other with hands under the armpits, will go farther without tiring. Traverse broken ground pointing your downhill foot 45 degrees down from the direction you are walking for maximum stability. Over short distances, transport a conscious victim with a four-hand seat carry, formed by two rescuers holding each other’s wrists to form a “seat.”

PREVENT FROSTBITE

KEEP CLOTHING CLEAN and dry. Avoid sweating. Change out of socks as soon as they become damp.

Protect your face and hands, especially in high winds.
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TREATING ALTITUDE SICKNESS

The best treatment for high-altitude sickness is to move the victim to lower elevations. In some cases, failure to move results in death.

ACUTE mountain sickness (AMS). Brought on by too-rapid ascent that does not allow body to adjust to hypoxia (lowered availability of oxygen). Symptoms include headache, vomiting, fatigue, nausea, dizziness, difficulty sleeping, and weight loss. Eating carbohydrates may offer some relief. Return to last comfortable altitude, recover, and then resume ascent at slower pace. Acclimation in a few days also may end symptoms.

HIGH altitude pulmonary edema (HAPE). Generally appears after a rapid ascent above 8,000 feet. Onset may occur with second night’s sleep. Symptoms include wheezing, gurgling, coughing, and other signs of respiratory distress, as well as confusion and hallucinations. Victims die without treatment. Give them bottled oxygen if available and move them downhill as soon as possible.

HIGH altitude cerebral edema. Onset usually after HAPE. Symptoms similar to other high-altitude illnesses but also include severe disorientation and a swaying upper body when walking. HACE can kill in as little as 12 hours.

Wear loose layers of clothes; avoid tight boots that pinch circulation.

If in a group, check your companions’ exposed flesh for freezing. Warm frozen spots with bare hands.



how to

RECOGNIZE FROSTBITE


[image: ] If exposed skin turns red or hurts, cover up or take shelter.

[image: ] Flesh beginning to freeze becomes uncomfortably cold, and may go numb or tingle. Skin turns red, then pale.

[image: ] Shallow frostbite: Place fingers under armpits, feet beneath clothing and against a companion’s stomach. Avoid massage, fire, rubbing with snow.

[image: ] Deep frostbite: Treat at a hospital. Thawing on-site invites pain and infection.



SKIN AND ALTITUDE

The sun’s ultraviolet rays strike the Earth more intensely at high altitude because they pass through a thinner layer of atmosphere. Sunburn develops much more quickly, and more severely, in thin air, particularly when solar radiation bounces off ice, snow, and rocks. Skin injuries may occur even on overcast or partly cloudy days. Take precautions by applying a sunblock of at least 15 SPF to all exposed skin.

HAZARDS

Weather produces some of the most dangerous mountain hazards. It doesn’t stay static. It moves and changes, sometimes quite suddenly. Weather plus exposed, steep terrain make a tough combination. / High mountain ridges and peaks are raked by strong winds caused by solar heating and the collision of air masses with barrier ranges. Snow gets deposited along inclines, building up in layers until instability causes it to break free in an avalanche. Fog and mist collect on the windward side of mountain ranges and in hollows and depressions, limiting travelers’ visibility—particularly around 6,000 feet elevation, the zone of most common cloud cover and precipitation. Storms pummel exposed peaks with precipitation, setting off stream-channel floods and lightning strikes in summer and building deep winter snow fields that hide dangerous crevasses and depressions. / Low mountains aren’t exempt from bad weather, although they typically lack the extreme cold found at high summits. Rainstorms make trails slick and can touch off floods. Flash floods can occur in low or high mountains, particularly if a storm seems to stall in one place. Rocky terrain, lacking a thick layer of soil to absorb rain, sends storm waters shooting downhill. Rapid water chutes in narrow canyons make crossing hazardous. Blizzards, especially in high mountains, prevent travel.

RECOGNIZE HAZARDS AT ALTITUDE

Above tree line: High winds, snow, rain, hail, and lightning. Snow builds up on cornices and in avalanche zones. Glaciers, or year-round rivers of ice, contain deep crevasses. Ice boulders calve off the end of hanging glaciers.

Below tree line: Greater precipitation creates threat from avalanches, floods, etc. Rain on grass and shrubs along trails may create a hiking hazard.

Travel becomes more difficult in mountains because of rugged terrain.

[image: ]

Blizzards’ whiteout conditions disorient and erase tracks. Avoid travel; take shelter.

CHANGING WEATHER

WEATHER VARIES FROM day to day and place to place. A single location may have snow, sun, high winds, rain, and calm. Storms may bash against exposed windward peaks but do little on the leeward side, or in sheltered valleys. Varied terrain subtlely alters storms:

Sun and wind strike mountains unevenly, generating local winds and weather patterns.

Storms are deflected and channeled by peaks. Summer thunderstorms may be localized by terrain.

Lines of storms moving in from the west may expose an entire mountain range to severe weather. In winter, blizzards—marked by winds of at least 35 miles per hour and visibility of less than a quarter mile—can smother a mountain like a cold, wet blanket.

Precipitation squeezed out of air as it cools and rises may settle halfway up a mountainside for days at a time.

Mountains near large bodies of water receive extra windward precipitation.

Winds and extreme cold, both common at high altitude, combine to create wind chill indexes that flash-freeze any exposed skin.


BAD WEATHER WARNING SIGNS


[image: ] Halo around sun or moon getting brighter.

[image: ] Decrease in air pressure. If you have not climbed higher, double check your altimeter, then prepare for bad weather.

[image: ] Horsetail cirrus clouds descend and thicken. A storm may be a day or two off.

[image: ] Lowering of clouds. Cumulonimbus thunderclouds may be forming.

[image: ] Change in wind direction along with rapid temperature increase.

[image: ] A variety of cloud levels, all moving and getting thicker.






EXPERT TIP If caught outside in a winter storm, try to find shelter. Pitch a tent, prepare a lean-to, seek a windbreak, or build a snow cave for protection from the wind. Try to stay dry and cover all exposed parts of the body.

[image: ]



UNDERSTAND AVALANCHES

AVALANCHES POSE a significant threat to all travelers in high mountains. Most destructive slab avalanches occur on slopes between 30 and 45 degrees. At shallower inclines, snow buildup lacks the tension to trigger a large slab avalanche. At higher inclines, snow doesn’t stick enough to create a hazard.
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WHAT TO DO IF CAUGHT IN AN AVALANCHE

Learn the reactions you must immediately take. It could save you or a companion.

SHOUT. People nearby will mark your spot before the snow hits you. This helps them calculate where you might end up.

BEGIN a backstroke swimming motion to stay on top of snow, breathe through nose.

THRUST an arm in the air. Exposed hands have led to rescue.

CURVE the other arm in front of the face and chest to make an air pocket.

STAY calm if buried. Struggle uses oxygen.

SHOUT when you hear rescuers. They begin their search immediately.

SEARCH for victims immediately. Odds of suffocation increase dramatically with time.

VICTIMS typically are deposited at the deepest snow at the end of the slide.

AVALANCHE probes thrust in snow in a systematic pattern will eventually, if possibly too slowly, help locate victims.

Rock walls at the top of a slope raise the danger of avalanches because falling objects may set the snow in motion. Likewise, trees and rocks caught up in an avalanche’s path can kill you.

Convex slopes—where rock bulges outward—are at higher risk than concave slopes. Also dangerous are snow-filled gullies, snowy buildup on the lee side of a mountain (the windward side is compacted), and places where fresh, deep snow has dropped on steep ground.

Avalanches occur when stress is added to a slope such as more snow, rain, rising temperatures, falling rocks, or the weight of humans or animals. Avalanches are very difficult to forecast, but at least be aware of significant environmental changes and avoid crossing or venturing onto snow slopes without consulting local avalanche experts.


TRAVELING THROUGH AN AVALANCHE ZONE


[image: ] In general, avoid avalanche-prone areas. However, if you absolutely must cross, send one person across at a time.

[image: ] Travel in shade before noon. Sunlight raises the air temperature, and fresh heat can start an avalanche.

[image: ] Look for likely avalanche paths indicated by broken trees. Stay above them on ridges.

[image: ] Carry brightly colored avalanche tape, locator beacon, shovel, and probe. Make sure you know how to use them correctly.





HAZARDOUS ICE FORMATIONS

THE HAZARDS OF ICE formations at high elevations:

A glacier is a mass of ice originating on land, with an area larger than 100 square yards. It is either moving or has moved in the past.

Glacial streams are formed when runoff from melting ice creates deep, cold, well-scoured channels. Beware lack of solid footing if crossing.

Crevasses are deep fissures in ice caused by floes encountering cliffs and changes in slopes. They align themselves at right angles to the source of greatest tension. Crevasses are hard to see when covered with snow, and if you fall in, they cause injuries and are very difficult to escape.

Ice falls are the broken boulders of ice below a glacier flowing over a steep edge. Ice avalanches are common. Avoid at all costs—very dangerous.

Cornices form when blowing snow creates a crest extending beyond the edge of a rock ridge. Beware of breaking the cornice and falling.


DANGERS OF FAST-MOVING MOUNTAIN STREAMS


[image: ] Sudden rains can rapidly change water volume.

[image: ] Melting glaciers increase flow during heat of the day.

[image: ] Dangerous rapids and waterfalls are likely.

[image: ] Water speed can unbalance hikers.

[image: ] Soaked skin in cold environment is a severe threat to health.






EXPERT TIP Indicators of [avalanche] danger include the following: Signs of previous avalanches, steep terrain, accumulation of new snow, variations in the quality of snow layers, especially if one or more layers are airy, granular, or in slab, air temperature rising to near or above freezing.

[image: ]



[image: ]

Avalanche paths may be indicated by broken trees. Avoid hiking along such routes.

MOUNTAIN MICROCLIMATES

WEATHER CAN BE chaotic in the mountains. Breezes may blow only a short distance from gale force winds, while a summit may separate rain from sun.

Microclimate conditions are caused by sun and wind on some slopes but not others; the different altitudes of terrain; and the influence of mountain peaks and valleys on the movement of weather fronts. Travelers should prepare for a variety of microclimates.


FOG AND MIST


[image: ] Fog and mist occur frequently in mountains because of the interaction of terrain and moving air masses.

[image: ] Winds striking a mountain barrier can create lasting fog or rain on the windward side.

[image: ] Inversions are downward-moving layers of stratus clouds, which trap cold air beneath warm air in valleys, typically creating mist.

[image: ] Thick fog may make travel nearly impossible. Compass, map, and altimeter can help.






LIGHTNING AND RAIN


[image: ] Mountain ridges and peaks contribute to updrafts that fuel thunderstorms. Storms are most common in the afternoon.

[image: ] Avoid ridges and peaks close to the clouds.

[image: ] If lightning approaches, descend as far and fast as you can before taking shelter.

[image: ] Avoid water, metal, and lone trees.

[image: ] Seek a place sheltered from direct strikes and ground currents.

[image: ] If caught in the open, crouch on top of pack.





DIFFERENT TYPES OF WIND

CANYON WIND, aka mountain valley wind. Created by uneven solar heating. Winds blow upslope during the day, downslope at night.

Anabatic wind cools while it rises, depositing moisture along the way.

Katabatic wind warms as it descends a slope, drying landscape as it goes.

Gap wind squeezes through openings in mountain ranges.

[image: ]

The uneven terrain and sharp altitude variations create mountain microclimates.

DESERT MOUNTAIN HAZARDS

PHYSICAL EXERTION IN desert mountains increases the dangers of dehydration. The regular stresses of traveling at high altitude are compounded by desiccated air and temperatures that reach above 100 degrees in the summer. Drying winds also chap lips and quickly raise a sunburn. Climbing will tire all except the most physically fit.

Natural water is scarce in desert mountains. Travelers should carry more water and food than they would in more temperate mountain ranges.

Novices to desert travel frequently are surprised by how quickly the landscape loses heat at night. This is particularly true in the mountains when the sun drops suddenly behind a western ridge. Pack a jacket, even in summer.

Mountain trails can be particularly treacherous in the desert. Lack of binding soils leaves a dusting of crumbling rock and gravel over many surfaces. Stepping onto a layer of eroded granite can be like stepping on a handful of ball bearings. In the absence of trees and other vegetation, trails may be hard to see and to follow. Know your route or risk getting lost in the desert.

High winds in desert mountains, like all winds, inhibit the ability to make fire and build shelter. They also are likely to carry grit and dust that make travel difficult. If you get caught amid blowing dust, get to shelter. In a pinch, the lee side of big rock will shield you from the most direct effects of abrasive, blowing grit. If you can find no shelter, sit on the ground facing away from the wind, cover mouth and nose, and close your eyes.


TERRAIN HAZARDS


[image: ] Canyons. They can be like a maze. Do not enter unless you know how to get out again.

[image: ] Slot canyons. Beware flash floods in summer, which may be touched off by a rainstorm many miles away.

[image: ] Bare rock. Hard terrain and exposed rock raise the risk of twisting or breaking an ankle.

[image: ] Loose rock. Losing your balance may pitch you into desert plants with spikes and thorns.






ANIMAL HAZARDS


[image: ] Gila monster. Neurotoxin is injected through a painful but rarely fatal bite.

[image: ] Scorpions. They hide during the day and come out at night. Shake out boots and clothes in the morning to check for any inside. Stings are seldom fatal.

[image: ] Rattlesnakes. Watch where you put your hands and feet as you ascend or descend a mountain. If you hear a telltale buzz, freeze, turn your head to locate the snake, and slowly retreat.





ANIMAL HAZARDS IN NONDESERT MOUNTAINS

AVOID SURPRISING LARGE animals. Make noise, sing, talk. Most large mammals prefer to keep their distance from people and become aggressive only if you stumble upon them. Do not turn and run if you surprise a large animal. They consider such behavior appropriate for prey and may treat you as such. Try to back away slowly until safe.

Black bears zigzag as they approach their prey. Attack with teeth and claws. Must be fought—will not give up if you play dead. Hike in groups to reduce risk.

Grizzly bears bound straight at you if they are attacking. They bite at the head or neck, or shake their victims. May be fooled if you play dead. Hike in groups to reduce risk.

Cougars are secretive hunters that like hunting at night. Do not approach or corner a cougar. Attacks on humans are rare but becoming more common as development encroaches on their habitat.

Moose look docile but are aggressive in the presence of humans. Bulls can weigh 1,000 pounds.


SURVIVE BEAR ATTACKS


[image: ] Bears attack when surprised by intruder, feel space invaded by intruder, feel cornered, feel threatened for whatever reason, or are very hungry.

[image: ] Bears, especially females, need to protect cubs and food source. Stay away.

[image: ] If bear has been fed by humans, may expect handout, becoming aggressive if none is forthcoming.

[image: ] Bears have notoriously poor eyesight and may not recognize an intruder as human. Talk and shout.






SURVIVE MOOSE ATTACKS


[image: ] Bulls attack by kicking, stomping, and plowing with their antlers. If you get knocked down, try to roll out of the way before you are crushed by their hooves.

[image: ] Bulls are particularly aggressive during fall mating season.

[image: ] Cows with calves may attack in spring and summer. Stay away.

[image: ] Do not let dogs near moose; their barking makes moose very aggressive.

[image: ] Back off slowly and change direction if you encounter a moose on a path.





RECOGNIZE BEAR SIGNS

BEARS ARE BIG and bold animals. They do not try to hide their presence. They bite and claw trees to mark territory. They strip tree bark and dig massive, sloppy holes to look for food. They kill and bury game with dirt, tree limbs, and grass to save it for later, creating a stench that often attracts scavenger birds. They leave their hair stuck in trees where they rub themselves. They eat the heads off flowers and pick indelicately through berry patches. After digesting their meals they drop two-inch-wide scat that may contain bits of bone, hair, grass, leaves, and partially digested fruit.

GET ALONG WITH BEARS

THE BEST WAY to get along with bears is to avoid them. They’re most dangerous when they’re surprised or feel threatened. During drought and in fall after a dry summer, when they’re hungry or need to store food for winter, bears are more of a potential problem.

Think about being seen, heard, and smelled over long distances as you travel in bear country. Hike only during the day. Talk, sing, or carry bells that clank as you walk. If you cross a loud, churning stream, realize that the sounds of your movement may be masked. The wind will carry your odor over great distances and alert bears of your presence, but sudden shifts may cut off the scent. Ideally, try to hike with the wind behind you, carrying your scent before you as an announcement. Be cautious as you go around blind corners and over the tops of mountain ridges, as a bear may be on the other side. Avoid breaking through thick brush and be careful wandering off trail if bears are in the vicinity.
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ESCAPING BLACK BEARS AND GRIZZLY BEARS

These are the different steps you should take depending on which kind of bear attacks you.

IF A BLACK BEAR ATTACKS:

Do not play dead.

Fight with whatever is available—a fist in the snout, a stick in the eye, pepper spray in the face, stones thrown at the eyes.

Do not run or climb a tree. The bear is faster than you and a better climber.

IF A GRIZZLY ATTACKS:

Play dead, facedown.

Spread legs to keep grizzly from flipping you. If grizzly rolls you faceup, keep rolling until face down.

Weave fingers of both hands together, place over neck.

Fight back only if you have exhausted other options. A grizzly licking your wounds is an indication of its being serious about eating you. Otherwise, do not move until bear goes away.

As you walk in mountain woods, keep an eye out for claw marks on trees, droppings, footprints, and other physical signs of bears. If you encounter the carcass of an animal, give it a wide berth; a bear may have killed the game and may plan to return to it soon.

If starting from a trailhead, listen to the advice of rangers, who provide information on bears’ whereabouts. Many bears in large parks are tagged with radio frequency devices to protect you—and them—from surprises.


COUGAR POINTERS


[image: ] Cougars, also known as mountain lions, usually shy away from people.

[image: ] If confronting a cougar, don’t yell, turn, and run away. This mimics the behavior of prey.

[image: ] Do try to make yourself look like a bigger animal. Raise your arms and spread your jacket.

[image: ] Make your group form one silhouette.

[image: ] Make noise and throw things, but do not bend to pick up any objects.

[image: ] Keep your dog securely at your side. Cougars eat dogs.





SIGNALING

Signals in the mountains vary with altitude and terrain. Snow itself can be arranged to send a signal to a rescue plane. You can write a simple message in large letters by walking back and forth in the snow to create trenches that cast shadows, contrasting dark and light areas to make the letters stand out. Arrange the message to take advantage of the position of the sun. At the Equator, a north-south message is best, as the sun will be east or west of that line except at noon. Farther north and south, a message should be arranged to take advantage of a sun lower in the sky. Snow also can be heaped into mounds to send one of the common international distress signals, such as SOS or groups of three. / Below the snow line, evergreen boughs or rocks can be piled to make similar messages. The trick is to create contrast with the background color, textures, and shapes. / Polished surfaces are effective as long-distance signals. Plane wreckage contains glass and polished metal, as well as bathroom mirrors. The U.S. Army used polished mirrors to flash signals from mountain to mountain during the 1880s, and the practice is still effective today, with signaling mirrors like the one above. Light signals work best when operated from open, high terrain, such as the top of a mountain ridge. Such sites are also good for lighting signal fires at night and smoke signals during the day. / In fog, mist, and whiteout, whistles are an excellent indicator of direction. Whistles also are easier to pinpoint than the human voice, and they don’t give out under strain. Three blasts mean distress.
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SIGNAL WITH AN IMPROVISED MIRROR


[image: ] Hold a piece of glass, polished metal, or aluminum foil in one hand. Place your other hand at arm’s length in front of it. Make a “V” with fingers of the extended hand. Wiggle the improvised mirror until reflected sunlight passes through your fingers, then sight along your arm.

[image: ] If the angle between the sun and the rescue plane is less than 90 degrees, the mirror will nearly face the plane.

[image: ] If the angle between the sun and the rescue plane is between 90 and 180 degrees, hold the mirror at a shallower angle.

[image: ] In both cases, aim the mirror at a ppoint halfway between the sun and the intended target of reflected light.



[image: ]

[image: ]

Steep and treacherous terrain requires gear and practice. Train with a pro, or hire a guide.

NAVIGATION

In the mountains, a straight line is seldom the quickest way between two points—unless, of course, the two points are the lip and base of a cliff, and the straight line is described by the plummeting body of an unfortunate hiker. / Steep slopes, avalanche zones, rock walls, talus and scree, glaciers, and ridgelines complicate travel. More often than not, the long way around—along a ridge rather than crossing gullies and streams, zigzagging up a slope instead of attacking it head-on—will take travelers to their destinations just as quickly and with less physical effort than a straight plunge up, down, or across. / Difficult ascents and descents should not be attempted without training in the use of ropes, knots, pitons, carabiners, and chocks, which are beyond the scope of this book. However, survival situations sometimes leave mountain travelers little choice, as Nando Parrado discovered in the Andes. Without technical equipment, he and two companions scaled a 17,000-foot peak. The secret, he said, was to “cut the mountain down to size.” By that he meant to concentrate on moving a few feet within his field of vision rather than worry about what lay beyond. “Step-push, step-push. Nothing else mattered,” he recalled.

[image: ]

In a group, position the most experienced hiker in front and least experienced second.

UNDERSTAND MOUNTAIN SURFACES

MOUNTAIN SURFACES challenge travelers’ traction and balance. Paths often are covered with snow, ice, grit, gravel, or rocks that prove tricky for even the most sure-footed.

On slopes slickened by freezing rain, seek ledges and wear cleats.

On slopes with pebbles, step carefully. Pebbles can act like ball bearings.

Talus is formed by a buildup of fallen rocks at least the size of a fist. Step on the rock’s highest part to maintain balance. Beware of rockfall; talus slopes accumulate in fall zones.

Scree—a layer of rocks ranging from pea gravel to golfballs and baseballs—requires a little extra work. To ascend, kick a toe of your boot into the scree to make a step for at least the ball of your foot. To descend, plunge your heel into the slope or take short, shuffling steps. Keep your knees slightly bent.


EXPERT TIP Studying the territory ahead will reveal what maps and guidebooks cannot—the conditions of the moment. Snow levels, vegetation, and weather conditions can have dramatic effects on potential routes. Experience and common sense come into play, too.

[image: ]



DANGERS OF CLIMBING

CLIMBING WITHOUT the aid of equipment such as ropes, crampons, and carabiners is known as “free solo climbing.” It is one of the most dangerous sports. Falls of more than a couple of body lengths usually prove fatal, and getting stuck without a way down is equally dangerous.

Don’t attempt to ascend or descend a cliff without a rope and an experienced guide. A National Park Service study found that 14 climbers died between 1970 and 1990 while unroped. You may choose to attempt an unroped climb if a short fall is an acceptable risk. Wear a helmet where rockfalls are possible.

Parrado had no mountain gear but nevertheless escaped from his Andes prison. “If we had known anything about climbing, we’d have seen we were already doomed,” he said. “Luckily, we knew nothing.”


HIKE SOLO VS. WITH A GROUP


[image: ] Solo hikers must pay attention to their route and minimize injury hazards. Broken bones are a greater danger to a single traveler than to a group member in mountains. In groups, an experienced leader should take the lead in mountains. The leader should choose the route and alter it as circumstances require.

[image: ] Routes must take account of the least experienced and weakest group members.

[image: ] Group members should monitor one another for exhaustion, frostbite, altitude sickness, etc. Solo travelers must remember to police themselves.

[image: ] Groups should not ascend or descend in vertical lines, to minimize danger of rockfall.

[image: ] Upper groups should pass through talus and scree while lower groups remain sheltered.

[image: ] Climbing routes should be mapped from start to finish for solos and for groups, according to level of skill and stamina.





[image: ]

Place your weight squarely over your feet to maintain balance. Don’t lean back on slopes.

TECHNIQUES FOR ASCENDING AND DESCENDING SLOPES

STUDY TERRAIN for weaknesses in the rock strata or snowscape and use these to maximize ease of travel. When ascending, cross steep slopes at an angle instead of going straight up. If you must make a short, straight ascent, use a herringbone technique—keep heels in and splay your toes outward—to spread your weight over your feet.

When descending, go at a zigzag angle if the slope is grassy or slick. Descend directly if the slope is scree, hard, dry, and not too steep. Control your speed. Running down a slope may cause you to lose control and pitch forward.

In all situations, keep your weight centered over your feet and take short, easy steps. Stand with your head and feet aligned with center of the Earth, not perpendicular to the slope under your feet. Maintain as much contact between the soles of your boots and the ground as you can. Rest for five to ten minutes every hour as you ascend. If you gasp for breath, slow down and take more breaks. Do not attempt hard or technical climbs without expert instruction.

[image: ]

MANAGE A ROCKFALL

ROCKS HELD IN place by ice are released during a thaw. Water freezing in a crack or a gush of rainwater may split off a shower of stones. Avoid rock faces during temperature swings and heavy rains, particularly if you see rocky piles at their base. Other danger signs include collision scars on walls, rocks on snow, and fine grit on talus.

When climbing, test holds for sturdiness before shifting weight. A single dislodged rock may send you into space or start a chain reaction. If you drop a rock downslope, shout “Rock!”

Rockfalls make a crashing, whistling, or grinding sound. If you sense a fall and cannot get clear, hug the slope and cover your head.

TRAVERSE ICE AND SNOW

A SLOPE COVERED with ice or snow compromises footing. You may need to kick toes or heels into snow to get a proper hold, just as if you were walking in scree. The hardness of snow cover will determine the best angle for plunging in a boot heel: A hard, steep cut may be needed in dense snow. Beware: Crampons, intended for gripping ice, may fail you in snow if they get covered with compacted crystals.
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WHEN TRAVERSING ICE AND SNOW

Moving in ice and snow complicates mountain travel by making footing even more unsure.

TRAVERSE when climbing a steep, snow-covered slope. Traveling in a zigzag pattern not only is the easiest way up, it also spreads the stress of climbing over various leg and thigh muscles, minimizing strain.

TO CHANGE direction on a snow-covered slope, pivot on the downhill foot.

IF YOU START to slide on one foot, shift your weight to the other.

ON STEEP, snow-covered walls, face the rock and descend step by step by kicking your boots to form toeholds. Do not proceed until you are certain the holds will support your weight.

IF YOU SLIP, immediately head off a dangerous slide with a self-arrest using hands, knees, feet, or ice ax.

ENVIRONMENTAL IMPACT

MOUNT EVEREST, famous for its height and majesty, was long noted also for its trash.

Climbers discarded mounds of beverage containers and oxygen canisters high on its oxygen-starved slopes. Their lax attitude concerned environmentalists and the Nepalese government, which announced a ban on bottled drinks on Everest in 1998. Concerned climbers packed out more than a ton of trash in a cleanup effort lasting several weeks, focusing particularly on the dead batteries and spent fuel containers likely to pose the most serious hazards.

A spokesman for the cleanup crew told CNN, “It’s a way to experience the mountains and, in a way, pay back for our use of the mountains.”

Everest isn’t the only mountain to have its beauty suffer after repeated human contact. Air at extremely high altitudes contains almost no bacteria. Discarded trash and organic material, including food scraps and, in the case of Everest, the bodies of some of its victims, remain on the slopes without decay for a long time. Unless mountain travelers are forced to take shortcuts because of a life-or-death situation, they should pack out all trash and leave no trace of their visit.

TRAVEL SAFELY: GLACIERS

SOME GLACIERS PROVIDE good routes through difficult terrain. However, be aware that glaciers may contain icefalls and deep crevasses. Travelers should rope together when crossing. Individuals should be no more than 30 feet apart and attempt to avoid obvious hazards. Deep crevasses create difficult rescue operations, and stranded hikers may suffer hypothermia while awaiting extraction unless properly insulated.

The leader of a group should be the most experienced in glacier travel, except when crevasses are hidden with snow and the least experienced member may be called upon to lead.

Apply sunburn cream to any exposed skin. Sunlight reflecting off glacial ice increases the chance of a burn.


TIPS FOR
TRAVERSING GLACIERS


[image: ] Walking in high altitude or in snow, go at a steady, unrushed pace.

[image: ] Take a five- to ten-minute break every hour. Use the time to assess your route, your progress, and any adjustments you need to make.

[image: ] Keep groups together.

[image: ] Keep feet dry and healthy. Pack an extra pair of socks and carry bandages.

[image: ] Dry boots by a fire when camping for the night.

[image: ] On ice and snow, beware of extreme glare. Snow blindness and sunburn are risks of bright light reflected by white surfaces.

[image: ] When crossing ice-covered water, carry a pole in front of you. Use it to test ice, keep your balance, and deploy as a safety device should the ice break. It will give you a hold to pull yourself out.





how to

MAKE SNOWSHOES


[image: ] For each shoe, take five straight branches a yard long and just under an inch thick and tie together at one end.

[image: ] Secure other ends, leaving about two inches between tips in a narrow fan shape.

[image: ] Attach two crosspieces in the center to support a boot’s toe and heel.

[image: ] Tie the boot to the crosspieces with toe pointing at narrow end.

[image: ] Tie a cord to the tip and pull back to raise it above horizontal. Tie free end to boot.



[image: ]

CROSSING MOUNTAIN STREAMS

CROSS MOUNTAIN STREAMS early in the day, when water typically is low. This is especially true if the stream originated at the base of a melting glacier. Look for a wide place where the stream is shallow and not as swift.

Remove socks to keep them dry, but wear shoes to maintain traction. Cross at an angle, heading upstream. As you wade in, drag your legs through the water instead of lifting your feet above the surface. This keeps an even pressure and helps in maintaining balance.

Avoid crossing near a waterfall, turbulence and eddies near big rocks, and places where you can’t see bottom.

[image: ]

SELF-ARREST WITH AN ICE AX

IN THE HANDS of a skilled and well-practiced mountain traveler, an ice ax is a useful tool for halting a dangerous slide on a steep, snowy slope.

Use the ax like a waking stick in normal travel.

While traversing, hold the ax in the uphill hand with your grip on the head. When you feel yourself slipping, immediately turn to face the slope. Grab near the spike with your downhill hand and bring the shaft diagonally across your body. Drive the pick shoulder-high into the snow. Your head should be over the pick, your knees spread to create stability, your feet in the air, and back arched to maximize pressure on the pick and knees.

When descending, hold the head of the ax and keep the spike ready to plant into the snow. If the slope is extremely steep, face the slope, kick-step your toes into the snow, and continually plant the ice ax. If there is no risk of avalanche or going over a cliff, you can speed your descent by “glissading.” Turn away from the slope, sit, bend your knees, put your boot soles (with no crampons) on the snow, and hold the ax handle across your body with the head in the snow to act as a brake.


MORE SELF-ARREST TECHNIQUES


[image: ] If you have no ice ax, turn toward the mountain, facedown. As in the ice-ax self-arrest, try to maximize pressure on knees. Use hands for an upper-body anchor.

[image: ] Do not jam crampons into snow when you start to slide. If they stick, they may injure your ankles as you slide.

[image: ] Factors affecting the ability to self-arrest include the hardness of the snow, the angle of descent, and the swiftness with which the hiker attempts the maneuver. Delays cause a sliding body to pick up speed. Acceleration makes self-arrest much more difficult on a steep slope.





