
  About This Book


  When this book was written as Basic Essentials Map and Compass, global positioning system (GPS) units were hot new items that only the well-heeled could afford. Now, prices have plummeted and a basic GPS model costs about the same as a high-end compass. The result is that people are buying GPS receivers like mad, though precious few people know how to use them. Many GPS owners view a compass as old fashioned and don’t even carry one afield. They rely entirely on their GPS unit and think that’s all they need.


  The truth is, you must be proficient with a map and compass in order to take full advantage of GPS technology. Climb blindly onto the GPS bandwagon and you are certain to make mistakes when you use a GPS receiver.


  For more than thirty years, I taught map and compass skills to eighth grade science students (this book evolved from that curriculum). I always introduced the unit with two questions:


  “If I were to test you on twenty math problems and you got one wrong, what grade would you get?”


  Answer: “Ninety-five and an A!”


  “Now, imagine that you have to perform forty compass calculations while traveling through remote country. If you get one wrong, what do you get?


  Answer: “Lost!”


  The point is that you cannot afford to make a single mistake when you navigate. You must have a foolproof system for checking the data you transfer from your map to your compass or GPS unit and vice versa. Everyone makes mistakes, and you can’t troubleshoot problems if you don’t know the basics.


  This book contains everything you need to know to travel confidently with map, compass, and GPS. This new edition includes a detailed section on GPS positioning and the popular UTM (Universal Transverse Mercator) coordinate reference system. You’ll also find tips for choosing a compass and GPS unit and for avoiding common errors when using these instruments. Some GPS receivers now feature electronic digital compasses. Read why you shouldn’t replace your needle compass with one!


  May all your bearings be accurate and every course be true.


  
  
      	
        CHAPTER 1
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        Getting Started

      
    

  


  Some years ago, while on a canoe trip in the Boundary Waters Canoe Area of Minnesota, I rounded a point and saw a young couple sitting dolefully on a rock, staring intently at what appeared to be a map. When they saw me, the pair stood up and waved frantically in my direction. Curiously, I paddled over, only to discover the two were hopelessly lost.


  The man told me they’d left the lodge the day before and had set out with a complement of backpacking gear to hike a portion of the Kekakabic Trail—an old fire road that runs from Ely to Grand Marais. The trail crosses a number of area lakes, hence our chance meeting. But the trail is poorly marked, and it’s not maintained. Numerous animal trails and canoe portages intersect the route and confuse things considerably. A good compass and topo map are essential tools for navigating the “Kek.”


  The man poured coffee while the woman continued to study the map. “I think we’re here,” she said, tapping her finger on what appeared to be a small knoll near the water’s edge. Eagerly, she looked to me for reinforcement.


  I squinted wonderingly at the impossibly small scale (1:500,000) map. Even with my bifocals, I could tell nothing.


  “Where’d you get this map?” I questioned.


  “From our outfitter,” came the reply.


  “Hmmm . . .” I walked back to the canoe and got my 1:24,000 topo map and spread it out on the lichen-splashed outcrop.
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  Reviewing the route.


  “I believe you’re here,” I said, pointing to a drumlin some distance from the perceived location. “How can you guys find your way around up here with a map like this?”


  “We can’t!” came the ready answer. “Our outfitter said this was all we needed, that it’d work fine.”


  “Yeah,” I replied.


  Fortunately, I had three sets of maps in my party, so parting with one caused no inconvenience.


  As the case illustrates, you can’t do good work without the right tools. A good map is everything. A compass alone won’t do. A compass is useful only if you know where it leads you. And for that you need a map.


  Even a simple state park or road map is better than no map at all. Example: Assume you’re lost in a heavily wooded area. You have a compass but no map and no idea where you parked your car or “went in.” Being lost comes as quite a surprise. After all, you hadn’t planned on going in “that far.”


  Realistic problems? You bet! Ask any excited deer hunter. Think hard. How can you find your way out of the woods?


  There is one way. It’s called luck. Maybe if you go in a straight line (on any compass bearing) far enough, you’ll hit a road. Maybe!


  Now let’s redo the problem with the aid of a highway map (figure 1-1). Only this time we can be more
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  Appendix 1 Common U.S. Map Symbols
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  Appendix 2 Common Terms


  Agonic line: A line or zero declination. At any point along this imaginary line, the compass will point true north.


  Aiming off: The navigator aims to the right or left of his objective, rather than straight at it. This creates a purposeful error in a known direction, which helps in targeting the objective.


  Attack point: A point on the map that is easy to identify on land (hilltop, road junction, railroad crossing, etc.). Same as a “check point.”


  Azimuth: An angle measured clockwise from north (true, grid, or magnetic) to your objective.


  Back bearing: Also called reciprocal bearing. It is the opposite direction from which you came. Or 180 degrees plus or minus your forward bearing.


  Baseline: A handrail that’s used as a reference line for positioning when afield. The navigator works on one side or the other of the baseline. A return bearing is plotted to the baseline, which is then followed “home.”


  Baseplate: The ruled plastic base of an orienteering compass.


  Bearing: A direction, in degrees, from where you are to where you want to go. Technically, the degree reading east or west of a north-south reference line.


  Cardinal points: The primary directions—north, east, south, west.


  Compass rose: The 360 degrees of the compass circle.


  Contour interval: The difference in elevation (usually above sea level) from one contour line to another.


  Contour lines: Light brown lines on a map that indicate height above sea level.


  Declination: The direction in which the compass needle points. More accurately, it’s the angular difference between true north and magnetic north, or between grid north and magnetic north (called “grid declination”). Expressed in degrees east or west of the agonic line.


  Declination diagram: A diagram in the legend of topographic maps that gives the value of the area declination.


  Direction-of-travel arrow: An arrow inscribed on the plastic base plate of orienteering compasses points toward your objective when the compass is properly oriented (needle centered in the doghouse).


  Doghouse: A slang term for the printed arrow inside the housing of orienteering compasses. When the “dog” is in the “house” (magnetic needle inside printed arrow of housing), the compass is properly oriented.


  GPS (global positioning system) receiver: An electronic unit that receives positioning information off orbiting satellites. With a civilian GPS model, you can locate your position anywhere on Earth in a matter of minutes. Accuracy is 10 meters or less.


  Grid lines: Interconnecting lines superimposed over the face of topographic maps.


  Grid north: The direction the grid lines point with respect to true north.


  Handrail: A topographic feature that you can follow to your objective, such as a road, river, creek, power line, trail, or lakeshore.


  Housing: The part of the compass that contains the magnetic needle.


  Index: A master map that contains information for ordering topographical maps. Also the place on a compass where the bearing is read.


  Intercardinal points: Intermediate compass points—northeast, southeast, southwest, northwest.


  Latitude: The distance in degrees north or south of the equator.


  Longitude: The distance in degrees east or west of the prime meridian located at Greenwich, England.


  Magnetic north: The direction the compass needle points.


  Map aid lines: Parallel lines inside the housing of orienteering compasses. When these are aligned to map north, the compass will give a proper bearing you can follow on the ground.


  Meridians: Same as lines of longitude. Meridians run true north and south.


  North: There are three norths—true (geographic), magnetic (direction the compass needle points), and grid (direction the grid lines run).


  Orienteering: Competitive sport combining cross-country running and compass directions to locate specific points (called controls) on the ground.


  Parallels: Lines of latitude. These run “parallel” to the equator.


  Planimetric map: A map that does not indicate elevation above sea level; Example: a common road map.


  Protractor: A plastic arc used for measuring angles.


  Scale: The relationship between map and ground distance. Expressed as a representative fraction, such as 1:250,000.


  Symbols: Icons on maps that depict primarily man-made features.


  Topographic map: A map that shows topography in three dimensions with the aid of contour lines.


  USGS (United States Geological Survey): Place where you order topographic maps.


  Variation: A nautical term for declination.


  Appendix 3 Metric Conversions


  
    
      
      
      

      
        	Metric

        	English

        	Approximation
      


      
        	
          

        
      


      
        	
          1 centimeter (cm)

        

        	
          = 0.39 inch

        

        	
          1 inch = about 2.5 cm

        
      


      
        	
          1 meter (m)

        

        	
          = 39.4 inches = 3.28 feet = 1.094 yards

        

        	
          Just over a yard

        
      


      
        	
          100 meters

        

        	
          = 109 yards

        

        	
          A little longer than a football field

        
      


      
        	
          1000 meters

        

        	
          = 1 kilometer (1 km) = 0.62 mile

        

        	
          Just over a half mile When driving in Canada: your speed in miles × 0.62 = kilometers

        
      

    

  


  Appendix 4 Sources of Products


  Aloksak waterproof plastic bags


  (800) 355–1126


  www.watchfuleyedesigns.com or www.Aloksak.com


  Waterproof and odorproof zipper-lock bags. Used by government agencies and the military.


  Cooke Custom Sewing


  (651) 784–8777


  www.cookecustomsewing.com


  Superior tarps, packs, winter mukluks, and specialized canoeing gear.


  Forestry Suppliers, Inc.


  (800)647–5368; www.forestry-suppliers.com


  All sorts of tools and navigational aids for professional foresters and engineers.


  GPS Scales/Waypoint Enterprises


  (888) 412–2600 or (928) 537–9163


  www.gpsscales.com


  Map scales (“roamers”) for latitude/longitude and UTM positioning, and videos that teach how to use a GPS unit.


  About the Author


  Cliff Jacobson is one of North America’s most respected outdoors writers and wilderness guides. He is a professional canoe guide and outfitter, a wilderness canoeing and camping consultant, and the author of more than a dozen top-selling books on camping and canoeing. His popular DVD, The Forgotten Skills, details the most important campcraft procedures.


  Cliff’s methods are proven by the sweat of pack and paddle and are reminiscent of the days when skills were more important than things. He is respected by educators for his backcountry ethics, water quality, and wilderness navigation curricula. This book is largely based on the map and compass curriculum he developed for the Minnesota Department of Natural Resources.


  In 2003 the American Canoe Association presented Cliff with the Legends of Paddling Award and inducted him into the ACA Hall of Fame.
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