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Map Legend

The map legend contains a number of important details. The figures below display a standard USGS
map legend. In addition, a USGS map includes latitude and longitude as well as the names of the
adjacent maps (depicted on the top, bottom, left side, right side and the four corners of the map). The
major features on the map legend are show in Figure 6.3 and labeled below.

1. Map Name
2. Year of Production and Revision
3. General Location in State
4. Next Adjacent Quadrangle Map
5. Map Scale
6. Distance Scale
7. Contour Interval
8. Magnetic Declination
9. Latitude and Longitude



Contour Lines



Contour lines are a method of depicting the 3-dimensional character of the terrain on a 2-dimensional
map. Just like isobars in the atmosphere depict lines of equal atmospheric pressure, contour lines
drawn on the map represent equal points of height above sea level.

Look at the three-dimensional drawing of the mountain below. Imagine that it is an island at low tide.
Draw a line all around the island at the low tide level. Three hours later, as the tide has risen, draw
another line at the water level and again three hours later. You will have created three contour lines
each with a different height above sea level. As you see in Figure 6.4, the three dimensional shape of
the mountain is mapped by calculating lines of equal elevation all around the mountain, and then
transferring these lines onto the map.

On multi-colored maps, contour lines are generally represented in brown. The map legend will indicate
the contour interval—the distance in feet (meters, etc.) between each contour line. There will be
heavier contour lines every 4th> or 5th contour line that are labeled with the height above sea level.
Figure 6.5 illustrates how a variety of surface features can be identified from contour lines.

3D View of Mountain showing how contours relate to height



Top View of Mountain showing contours







Declination

You can see that location makes a great deal of difference in where the compass points. The angular
difference between true north and magnetic north is known as the declination and is marked in degrees
on your map as shown in Figure 6.7. Depending on where you are, the angle between true north and
magnetic north is different. In the U.S., the angle of declination varies from about 20 degrees west in
Maine to about 21 degrees east in Washington. (See Figure 6.7). The magnetic field lines of the earth
are constantly changing, moving slowly westward (½to 1 degree every five years). This is why it is
important to have a recent map. An old map will show a declination that is no longer accurate, and all
your calculations using that declination angle will be incorrect. As you will see, understanding this
distinction becomes important when navigating with a map and a compass.

Tricks of the Trail

Buy Your Compass for the Right Area: As well as the magnetic deviation east or west,
compasses also show a vertical "dip" up and down. This dip varies in different parts of the world
and compasses are specially calibrated for that dip. So you can't take a compass made for North
America and use it in South America and get accurate readings.

Which North to Use

So we have two types of north to contend with. When you look at your map, it is drawn in relation to
true north;, when you look at your compass, it points to magnetic north. T to make the map and
compass work together you must decide on one North as your point of reference and base all your
calculations on that. As you can see the following chart, failure to take declination into account can put
you way off target.



Declination or
Degrees Off

Course

Error Off Target after
Walking 10 Miles

1° 920 feet (280meters)

5° 4,600 feet (1,402
meters)

10° 9,170 feet (2,795
meters)

Using Map and Compass

Even after years of using a map and compass I could never remember how to correct for declination.
Do I add declination or subtract it? What if I'm out west versus in the east? While navigating through
dense fog on a sea kayaking trip, I finally came up with an easy way to remember. As long as you
remember the basic principles, you can easily work it out in your head.

What's your Map Declination?

The first thing you need to know is where you are in relation to magnetic north. You can find this
information by looking on your map legend. If you look at the map of North America in Figure 6.8 you
will see the line roughly marking 0° declination. If you are on the line where the declination is 0
degrees, then you don't have to worry about any of this, since magnetic north and map north are
equivalent. (Wouldn't it be nice if all your trips were on the 0 degree of declination line?) If you are to
the right of that line, your compass will point toward the line (to the left) and hence the declination is
to the west. If you are to the left of the line, your compass will point toward the line (to the right) and
hence the declination is to the east.

Bearings:

The compass is used primarily to take bearings. A bearing is a horizontal angle measured clockwise
from north (either magnetic north or true north) to some point (either a point on a map or a point in the
real world) (see Figure 6.8). Bearings are used to accurately travel to a destination or to locate your
position. If you are working from your map, it is called a map bearing and the angle you are measuring
is the angle measured clockwise from true north on your map to this other point on the map. If you are
taking a bearing off a real point on the landscape with a compass, you are using your compass to
measure the angle clockwise from magnetic north to this point on the landscape. This is called a
magnetic bearing. Remember that the bearing is measured clockwise. If you think of true north as 12
o'clock then a bearing to the right of that (1 o'clock) is greater than true north and a bearing to the left
of True north (11 o'clock) is less than true north.







If the
declination

is...

Then... Map Bearing to
Magnetic Bearing

Magnetic Bearing
to

Map Bearing

West Magnetic North < True North
Map Bearing is < the
Magnetic Bearing

Map Bearing +
Declination = Magnetic
Bearing.

Magnetic Bearing -
Declination = Map
Bearing.

East Magnetic North > True North
Map Bearing is > the
Magnetic Bearing

Map Bearing -
Declination = Magnetic
Bearing.

Magnetic Bearing +
Declination = Map
Bearing.

Using Map & Compass Together

Adjusting Your Compass for the Local Declination:

Another way to deal with declination is to adjust your compass. Some compasses have an outer degree
ring that can be unlocked either with a set screw or a latch. This allows you to reset the compass to
account for declination. For example, if the declination were 14 degrees East, you could rotate the
degree dial to the right so that the magnetic needle was pointing to 14 degrees instead of 360 degrees.
Once you do this, you will no longer have to add or subtract for declination because your compass is
aligned to true north. Now when the compass needle is inside the orienting needle, the compass
bearing that you read off your compass will be in relation to true north instead of magnetic north. If
you have a fixed-ring compass, you can mark the declination angle on the compass ring with a piece of
tape.





bearings you take from map to compass or compass to map will be the same. For this reason, it's
a good idea to always take the time to orient your map. It will make your life much easier. It also
means that each time you use your map, your will need to re-orient it with your compass.

Real Life Scenarios

Let's look at some common backcountry scenarios and see how you can use your map and compass to
navigate.

Scenario #1 - Lost in the Fog:

Okay, you hike in along the trail and then bushwack off trail to a nearby alpine lake to camp. When
you wake up the next morning, you are fogged in. You know where you are on the map, but you can't
see to find your way out. What you need to do is take a bearing on your map from your known
campsite back to a known point on the trail that you can identify on the map. Then follow your bearing
through the fog (or you might decide to wait out the fog if there is difficult terrain to traverse - see
Chapter 7: Safety and Emergency Procedures: Dynamics of Accidents page 00). Here's your
procedure:

Taking a Bearing from the Map (Map Not Oriented):

1. Lay the long edge of the compass base plate on the map, making a line from the starting
point to the destination (from point X to point Y). Since the base plate is parallel to the
direction of travel arrow, the base plate can be used to set the direction to the destination.

2. Holding the base plate steady, rotate the compass housing until the compass orienting
lines and orienting arrow are pointing to true north. Here you see the orienting lines and
arrow are parallel to the line from A to B as well as to the map gridlines.

3. Read the bearing (in degrees) from the degree dial at the point on the compass base plate
marked "Read bearing here." In this case the bearing is 346 degrees.



Taking a Bearing from the Map (Map Oriented to Magnetic North):

1. Orient the map with the compass (see page 00).
2. Lay the long edge of the compass base plate on the map, making a line from the starting

point to the destination (from X to Y). Since the base plate is parallel to the direction of
travel arrow, the base plate can be used to set the direction to the destination.

3. Holding the baseplate steady, rotate the compass housing until the orienting arrow
coincides with the North end of the magnetic needle (known as "boxing the arrow").

4. Read the bearing (in degrees) from the degree dial at the point on the compass base plate
marked "Read bearing here." In this case the bearing is 338 degrees.



Scenario #2 - Heading to the Summit:

You have been hiking along the trail and found a good campsite that is marked on the map. You see a
summit ridge above treeline that looks like a great place for photographs, but there's a valley thick with
Douglas fir between you and the summit. What you need to do is take a bearing from your current
position to the summit and use that to travel through the forest. Here's your procedure:

Taking a Bearing from the Land:

1. Point the compass direction of travel arrow to the destination on the land.
2. Rotate the compass housing until the north orienting arrow of the compass housing lines

up with the red magnetic needle. This is referred to as "boxing the needle," since you want
the needle to be inside the box defined by the orienting arrow. The north orienting arrow
must be pointing in the same direction as the red (north) magnetic needle. Your compass
will look like the figure above with the needle boxed.

3. Read the bearing (in degrees) from the degree dial at the point on the compass base plate
"Read bearing here."




