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	Introduction




The reasons for venturing into the wilderness these days are countless. Glacial mountains, desert canyons, tropical jungles, and even arctic tundra can lift the burden of life in the city or suburbs. Wilderness travelers pursue everything from scientific study to conservation to sports and recreation. Whatever your reasons for leaving the pavement, good navigation skills will make your journey safer and more fun.

The National Outdoor Leadership School (NOLS) has been teaching wilderness navigation to novices and experts alike for more than forty years. With hundreds of professional field instructors drawing on past experience and a thorough knowledge of new technology, NOLS is able to provide the most complete and easy-to-follow land navigation curriculum available today.

How to Use This Book

Whether you are going for a day hike at a local state park, gearing up for a month-long climbing expedition, or learning to navigate for a multiday adventure race, this book is crafted to teach you to get yourself to your destination quickly and efficiently.

While there are other books on land navigation on the market, most are outdated and take a didactic approach: you are expected to learn by reading and by memorizing formulas. At NOLS, we have discovered that students learn to navigate best when they acquire skills sequentially and experientially. Learning to navigate well is more like learning to rock climb than learning to solve algebra problems. It requires that you go outside and practice. NOLS Wilderness Navigation gives you the tools and skills you need in a thoughtful sequence, and it walks you through practical field exercises to help you become a competent and confident navigator. It also uses a “light math” approach that minimizes math errors commonly made using other navigation techniques.

This book should not be read cover to cover in one sitting. If you are new to backcountry travel, it is important that you follow the sequence of skills carefully. You should achieve competency in the exercises at the end of each chapter before continuing, especially since some of these exercises contain new information that should not be overlooked. Expect to spend several hours or even several days in the field practicing the skills in each chapter before moving on to the next. As with many outdoor skills, practice makes perfect.

If you are a more experienced backcountry navigator, you can use this book as a reference or field guide to review topics of immediate interest. It is filled with tips to help you sharpen your skills with map, compass, altimeter, map software, and GPS. You will also find lists of resources, gear guidance, and useful websites in the back.

This book will not teach you how to plan your food rations, set up a camp, travel in winter, maneuver a sea kayak, explore caves, go horse-packing, climb rock and ice, or any number of other outdoor skills. For these, we suggest taking courses from professional instructors and consulting established reference works.

A Few Definitions

Before getting started, it’s good to get a handle on some commonly confused jargon.

Navigation is the process of locating a destination and maintaining your direction as you travel toward it. Two important parts of navigation are orientation and routefinding.

Orientation is the process of determining exactly where you are located—knowing your position on the map and the land that it corresponds to—and in which direction you are facing. Successful navigators try to stay oriented at all times. You may be oriented without doing any navigating, but you can’t navigate (at least not very well) without being oriented.

Orienteering is the sport of competitive cross-country navigation using a map and compass. See chapter 9 for more on orienteering.

Routefinding means choosing the most efficient path of travel for the group you are leading. Speed, safety, and energy conservation all determine efficiency, and the most efficient route may not be the shortest distance to your destination. Chapter 3 is devoted entirely to helping you become a good routefinder.

Before Hitting the Trail

If you haven’t spent much time in the wilderness, a little planning and preparation can save you a lot of grief—it may even save your life. As you gain experience, you will become comfortable hiking, canoeing, or skiing greater distances away from civilization. Before you get too far down that trail, though, there are three important things you need to take care of:


	
Take a course in wilderness first aid.
A good first aid kit is not much use in the wilderness without adequate first aid training.



	
Leave a travel plan.
You’ll need to leave a detailed travel plan with a responsible adult before leaving on an expedition. See page 25 for specific guidance on writing and using travel plans.



	
Pack essential gear.
In addition to clothing and standard camping gear, there are several items you simply should not leave behind when you’re heading away from roads and medical facilities and into the wilderness:


	Weatherproofed topo map(s)

	Compass

	Extra food

	Extra clothing

	First aid kit

	Lighter or weatherproof matches

	Multitool or knife

	Lined or weatherproof pack

	Headlamp

	Extra batteries

	Identification

	Medication or special medical equipment

	Water bottle or hydration system

	Means of water purification

	Sunglasses and sunscreen (especially when you’re in snowy environments)



It is worth making a practice of always carrying this gear with you into the backcountry. Even on shorter trips, the extra weight will make you more fit. If this seems like a burden, consider that some of today’s long-distance mountain runners will train by running marathon distances with these items in their packs!





Leave No Trace

The Leave No Trace Center for Outdoor Ethics is a national organization devoted to promoting responsible outdoor recreation. In coordination with NOLS and various land management agencies, it has developed seven principles to guide backcountry visitors to minimize their impact on the outdoors. Keep them in mind whenever possible so that you may help to preserve the wilderness for future visitors.


	
Plan ahead and prepare.
Know the regulations and special concerns for the area you’ll visit. Prepare for extreme weather, hazards, and emergencies. Schedule your trip to avoid times of high use. Visit in small groups, and split larger hiking parties into groups of four to six. Repackage food to minimize waste. Use a map and compass to eliminate the use of marking paint, rock cairns, or flagging.



	
Travel and camp on durable surfaces.
Durable surfaces include established trails and campsites, rock, gravel, dry grasses, or snow. Protect riparian areas by camping at least 200 feet from lakes and streams. Good campsites are found, not made—do not alter a site to meet your needs. In popular areas, concentrate use on existing trails and campsites, walk single file in the middle of the trail (even when it’s wet or muddy), keep campsites small, and focus activity in areas where vegetation is absent. In pristine areas, disperse your group to prevent the creation of campsites and trails, and avoid places where impacts are just beginning.



	
Dispose of waste properly.
“Pack it in, pack it out” should be your mantra here. Inspect your campsite and rest areas for trash or spilled foods. Pack out all trash, leftover food, and litter. Deposit solid human waste in catholes that are 6 to 8 inches deep and at least 200 feet from water, camp, and trails; cover and disguise them when finished.

Pack out toilet paper and hygiene products. To wash yourself or your dishes, carry water 200 feet away from streams or lakes and use small amounts of biodegradable soap. Scatter strained dishwater.



	
Leave what you find.
Preserve the past: examine, but do not touch structures and artifacts of cultural or historic significance. Leave rocks, plants, and other natural objects as you find them. Avoid introducing or transporting non-native species. Do not build structures or furniture or dig trenches.



	
Minimize campfire impact.
Campfires can cause lasting impact to the backcountry. Use a lightweight stove for cooking and a candle lantern for light. Where fires are permitted, use established fire rings, fire pans, or mound fires. Keep fires small. Only use sticks from the ground that can be broken by hand. Burn all wood and coals to ash, put out campfires completely, and scatter the cool ashes.



	
Respect wildlife.
Observe wildlife from a distance. Do not follow or approach animals. Never feed wildlife: it damages their health, alters their natural behaviors, and exposes them to predators and other dangers. Protect wildlife and your food by storing rations and trash securely. Control pets at all times, or leave them at home. Avoid wildlife altogether during the winter or when they are mating, nesting, or raising young.



	
Be considerate of other visitors.
Respect other visitors and protect the quality of their experience. Be courteous. Yield to other users on the trail, and step to the downhill side of the trail when encountering pack stock. Take breaks and camp away from trails and other visitors. Avoid loud voices and noises—let nature’s sounds prevail.





A Few Final Words

As you build your navigation toolbox, beware of letting technology become a crutch. Keep the tool between your ears sharp and ask yourself what you would do if you lost your GPS, your compass, or even your map. As you learn to navigate on your own, you will be venturing into places where medical care is farther away and more difficult to reach than you have probably ever experienced. Hopping from rock to rock across a creek 10 miles from the nearest road should be given more consideration than jumping over a flowerbed in your front yard. Be conservative.

Until you are an expert at finding your way, you should not even consider going into the wilderness alone. While it’s not always possible, a group of at least four is usually safest. If one gets hurt, two can go for help and one can stay with the injured person.

Finally, know and respect your group members’ limitations. Have fun, but be safe!




	
CHAPTER
1

	MAP READING AND TERRAIN ASSOCIATION




In this era of modern navigation devices, it is still true that the single most important skill for a navigator to have is the ability to read a map. Having the right map and knowing how to read it has made or broken countless trips to wild places. Regardless of your reasons for venturing into the wild, when you are lost, little else matters. On expeditions, navigators are often seen as heroes or fools depending predominantly on their ability to match their location on land to a point on the map.

The step-by-step skill progression in this chapter will help you to successfully navigate on your own. As you work through this chapter—and during your first few times in the field—leave the compass in your pocket or backpack, using it only in case of an emergency. You should start the learning process by studying the shape of the land itself. While some outdoor educators introduce map and compass together, NOLS instructors have found not only that students can navigate in many areas without using a compass at all, but that they develop their map reading skills faster without one. The more navigational toys you have to play with, the less you are focused on your surroundings.

As you begin to recognize distant land features by sight, you can start to compare them with what you see on your map. Only after you are comfortable associating the terrain with the images on the map should you begin to use your compass. More advanced gadgetry like altimeters and GPS receivers should not be added to your toolbox until much later, when you have mastered the basics of map and compass. In fact, if you learn to map-read well, you may be able to achieve all of your backcountry goals without electronics.

Finding the Right Map

Most of the maps you have probably seen are called planimetric maps. They show everything in one plane, as if the world is flat. Gas station road maps and atlases are planimetric. Two kinds of planimetric maps suited for planning trips to wilderness areas are recreation and guidebook maps. Recreation maps are printed by government agencies like the Bureau of Land Management and National Park Service for a specific use, such as mountain biking or horsepacking. Guidebook maps are intended to get you to a specific trail or land feature; some feature trail profile maps telling you how long and steep a trail will be. You can use these maps or a roadmap to plan where you will enter the wilderness. And for shorter trips on clearly marked trails, one of these may be all you need.
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Planimetric map of the area near Lander, Wyoming
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From top to bottom: more detailed topographic and topo relief maps of the area near Lander, Wyoming

For trips into the wilderness, however, you will want a topographic map. Topographic maps depict the shape of the land (its topography) with what are known as contour lines. Each contour represents a specific elevation. By developing your ability to read contour lines and match them to features on the land, you can locate yourself in almost any place on earth. Contours are discussed more fully on page 12.

You may not be surprised to learn that there are different kinds of topo maps. The most important distinguishing feature of a topo is its scale. You can find topos in scales from 1:10,000 to 1:100,000 and up. Don’t let the numbers scare you—they simply tell how much the map has been reduced. On a 1:24,000-scale map, one inch on the map represents 24,000 inches (0.4 mile) on land, and one foot equals 24,000 feet (4.5 miles). A large-scale map has a smaller number in its ratio (e.g., 1:24,000). It represents a smaller area but has more details. Large-scale maps are best for hiking, canoeing, or skiing. The smaller the map’s scale, the larger the area it represents, and the more difficult it becomes to use for wilderness travel. (If you were hiking along in the woods for several days, your location wouldn’t change much on a map of the entire United States, for instance.) Topo maps start to become difficult to use for land navigation when the scale gets below 1:100,000 (e.g., 1:250,000). The best scale for learning wilderness navigation is 1:24,000 or 1:25,000. In Alaska, you may be using a 1:63,360 map, where 1 inch equals 1 mile. In Europe and Canada, you will commonly find 1:50,000-scale maps, where 20 millimeters equals a kilometer.

In the United States, most backcountry travelers use United States Geological Survey quadrangle maps, known as quads. USGS quads are developed from aerial photographs, which are used to determine where the contour lines should appear. The National Geographic Society, among others, produces a series of topo maps that feature shaded areas to give a three-dimensional view. While these “relief” maps help in identifying topography, they are rarely found in large scales.

If you travel in the backcountry often enough, there will come a time when you will need to read your map in the rain. Weatherproofing maps can be as simple or as complicated as you wish to make it. One easy method is to carry your maps in large plastic bags with zip tops. Ideally, they will be large enough to allow you to keep two to four folded maps together, for when you are traveling on the margins or corners of the maps. Disposable plastic bags are the lightest, and they are cheap and easy to replace when they get damaged. Use one bag for the map or maps you are currently on, and another to store the rest of your maps in an accessible place.

There are also several waterproofing laminates and specially designed map cases on the market. The laminates work well, but they make it difficult to write on the map in pencil. Some hikers prefer to use map cases that hang from their neck for easy access. If you’re in a hurry, however, hanging cases can flop around and snag on heavy brush.

Reading a Topographic Map

There are good and bad times to develop your map-reading skills. A bad time would be when you are lost deep in the mountains alone at night during a blizzard—you might have trouble focusing on the task at hand. Initially, it is better to learn the basics in a comfortable setting where the likelihood and consequences of getting lost are low—your living room, for instance. While you certainly can’t learn to recognize terrain features while indoors, you can become familiar with the signs and symbols on your map.


Basic Directions

You probably know that the four main cardinal directions are north, south, east, and west. As you can see on the compass rose below, they can be divided into northwest (NW), northeast (NE), southwest (SW), and southeast (SE). And those directions can be further broken down into north-northeast (NNE), east-northeast (ENE), east-southeast (ESE), south-southeast (SSE), south-southwest (SSW), west-southwest (WSW), west-northwest (WNW), and north-northwest (NNW).
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Open a topo map and lay it out in front of you so that you can see the entire surface. The top of the map always faces north; in fact, on a USGS quad, the lines that make up the side margins are the only ones guaranteed to point toward true north. (See page 42 for a discussion of true north versus magnetic north.)

IN THE MARGINS

There are various useful tools and pieces of information located along the edges of topo maps. Expect the following elements on a USGS map:

The name of the quadrangle appears in both the upper and lower corners on the right side. The quad gets its name from a prominent land feature or population center located on the map. If you fold your map as shown in the illustration on page 8, you’ll be able to read the name from either side; this makes searching through a pile of maps much easier.
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Parts of a standard USGS quad
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Fold your maps so that the map name can be read from either side.

The date the map was created or last revised is located below the name in the bottom right corner. While government agencies work to regularly update these quadrangles, they often cannot keep up with new trails and other features for every inch of North America. In some places, especially developing countries, a map made in the 1940s may be the most recent one available. Pay careful attention to the date of your map. The older the map, the more likely it is that glaciers have receded, ponds have dried up, trails and roads have moved, or things have otherwise changed.

The bar scale is located along the bottom center of the map. It consists of rulers that give distances in miles, feet, and kilometers.

Below the scale is the contour interval. This is the elevation difference between contour lines. On 1:24,000-scale USGS quads, the contour interval is usually 40 feet (12.19 meters). A contour interval of 50 feet (15.24 meters) or less will make it easier for you to learn to read contour lines. Contour intervals greater than 100 feet (30.48 meters) are rarely useful for foot travel outside very large mountain ranges like the Himalayas.

The declination diagram is located in the lower left. It consists of two vectors that indicate the differences between magnetic north (MN), true north (TN), and grid north (GN). These distinctions are explained in the sections on declination and GPS.

The numbers running along the edges of the map are coordinates. These are useful in giving your precise location over a radio or cell phone (e.g., for a helicopter evacuation) or when you are using GPS. Newer maps will have Universal Transverse Mercator (UTM) grid lines printed across the face of the map to assist in determining your coordinates.

Most quads will also feature a key titled “Highways and Roads” or “Road Classification” in the bottom right. This shows how roads and trails will be represented on the map.

The names of bordering maps appear in parentheses on every side and in the corners of older maps. Newer maps feature a diagram in the lower right showing the names of all the adjoining quads.

MAP COLORS

USGS maps all use the same color system. Look for examples of the following colors on the map you are using:

White indicates an area that is not forested. There may be snow, sand, boulders, tundra, sagebrush, or the occasional tree—anything other than dense forest or water. White doesn’t automatically mean easy travel or great camping!
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