
 

Compass  Basics 

 

 

Quick Map Basics Review For Compass Use 

A topographic map tells you where things are and how to 
get to them, whether you're hiking, biking, hunting, fishing, 
or just interested in the world around you. These maps 
describe the shape of the land. They define and locate 
natural and manmade features like woodlands, waterways, 
important buildings, and bridges. They show the distance 
between any two places, and they also show the direction 
from one point to another. 

Distances and directions take a bit of figuring, but the 
topography and features of the land are easy to determine. 
The topography is shown by contours. These are 
imaginary lines that follow the ground surface at a 
constant elevation; they are usually printed in brown, in 
two thicknesses. The heavier lines are called index 
contours, and they are usually marked with numbers that 
give the height in feet or meters. The contour interval, a 
set difference in elevation between the brown lines, varies 
from map to map; its value is given in the margin of each 

map. Contour lines that are close together represent steep slopes. 

Natural and manmade features are represented by colored areas and by a set of standard symbols on all 
U.S. Geological Survey (USGS) topographic maps. Woodlands, for instance, are shown in a green tint; 
waterways, in blue. Buildings may be shown on the map as black squares or outlines. Recent changes in 
an area may be shown by a purple overprint. a road may be printed in red or black solid or dashed lines, 
depending on its size and surface. A list of symbols is available from the Earth Science Information 
Center (ESIC). 

From Here to There - Determining Direction With Compass 

Part of a 7.5-minute topographic map at 1:24,000 scale  

UNITED STATES 

SEARCH AND RESCUE TASK FORCE 



The compass consists of a magnetized metal needle that floats on a pivot point.  The needle orients to the 
magnetic field lines of the earth.  The basic orienteering compass is composed of the following parts:  

Base plate  
Straight edge and ruler  
Direction of travel arrow  
Compass housing with 360 degree markings  
North label  
Index line  
Orienting arrow  
Magnetic needle (north end is red)  

 

To determine the direction, or bearing, from one point to another, you need a compass as well as a map. 
Most compasses are marked with the four cardinal points —north, east, south, and west—but some are 
marked additionally with the number of degrees in a circle (360 north is 0 or 360, east is 90, south is 180, 
and west is 270). Both kinds are easy to use with a little practice. The illustrations on the reverse side 
show how to read direction on the map. 

One thing to remember is that a compass does not really point to true north, except by coincidence in 
some areas. The compass needle is attracted by magnetic force, which varies in different parts of the 
world and is constantly changing. When you read north on a compass, you're really reading the direction 
of the magnetic north pole. A diagram in the map margin will show the difference (declination) at the 
center of the map between compass north (magnetic north indicated by the MN symbol) and true north 
(polar north indicated by the "star" symbol). This diagram also provides the declination between true 
north and the orientation of the Universal Transverse Mercator (UTM) grid north (indicated by the GN 
symbol). The declination diagram is only representational, and true values of the angles of declination 
should be taken from the numbers provided rather than from the directional lines. Because the magnetic 
declination is computed at the time the map is made, and because the position of magnetic north is 
constantly changing, the declination factor provided on any given map may not be current. Contact the 
National Geophysical Data Center (NGDC) to obtain current and historical magnetic declination 
information for any place in the United States. 

Taking a compass bearing from a map:  

Draw a straight line on the map passing through your location and your destination and extending 
across any one of the map borders.



Center the compass where your drawn line intersects the map border, align the compass axis N-S 
or E-W with the border line, and read on the compass circle the true bearing of your drawn line. Be 
careful to get the bearing in the correct sense because a straight line will have two values 180° 
apart. Remember north is 0, east is 90, and so on.  
To use this bearing, you must compensate for magnetic declination. If the MN arrow on the map 
magnetic declination diagram is to the right of the true north line, subtract the MN value.  If the 
arrow is to the left of the line, add the value.  

What is North? 

True North: (also known as Geographic North or Map North) is the geographic north pole where all 
longitude lines meet.  All maps are laid out with true north directly at the top. Unfortunately for the 
wilderness traveler, true north is not at the same point on the earth as the magnetic north Pole 
which is where your compass points.  
Magnetic North: Think of the earth as a giant magnet (it is actually). The shape of the earth's 
magnetic field is roughly the same shape as the field of a bar magnet.   However, the earth's 
magnetic field is inclined at about 11° from the axis of rotation of the earth, so this means that the 
earth's magnetic pole doesn't correspond to the Geographic North Pole and because the earth's 
core is molten, the magnetic field is always shifting slightly. The red end of your compass needle is 
magnetized and wherever you are, the earth's magnetic field causes the needle to rotate until it lies 
in the same direction as the earth's magnetic field. This is magnetic north (marked as MN on a 
topographic map). The picture below shows the magnetic lines for the United States.   If you locate 
yourself at any point in the U.S., your compass will orient itself parallel to the lines of magnetic 
force in that area.  

                

                     (1) Drawing a straight line over the map edge

 

(2) Reading the compass on the map 

(3) Using the magnetic declination diagrams



  

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.  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.  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.  More on declination below... 

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. 

Using Map and Compass 

What's your Map Declination? 

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)



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 a map of North America 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.   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).  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. 

  

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. 

Check Your Position Regularly 

Make it a habit of keeping your map and compass handy and refer to them every hour or so to locate your 
position (more often in low visibility).  Keep track of your starting time, rest breaks and lunch stops, and 
general hiking pace.  This will also give you an idea of how far you have traveled. 



What If You Get Lost? 

Triangulation: 

Triangulation is used to locate your position when two or more prominent landmarks are visible. Even if 
you are not sure where you are, you can find your approximate position as long as you can identify at 
least 2 prominent landmarks (mountain, end of a lake, bridge, etc.) both on the land and on your map.  

1. Orient the map.  
2. Look around and locate prominent landmarks.  
3. Find the landmarks on the map (preferably at least 90 degrees apart).  
4. Determine the bearing of one of the landmarks.  
5. Place the compass on the map so that one side of the base plate points toward the landmark.  
6. Keeping the edge of the base plate on the symbol, turn the entire compass on the map until the 

orienting arrow and the compass needle point to north on the map.  
7. Draw a line on the map along the edge of the base plate, intersecting the prominent landmark 

symbol. Your position is somewhere along this line.  
8. Repeat this procedure for the other prominent landmark. The second landmark should be as close 

to 90 degrees from the first as possible. Your approximate position is where the two lines intersect.
9. You can repeat this process a third time to show an area bounded by three lines. You are located 

within this triangle.  
10. If you are located on a prominent feature marked on the map such as a ridge, stream, or road, only 

one calculation from a prominent landmark should be necessary. Your position will be 
approximately where the drawn line intersects this linear feature.  

  

Compass Glossary 

Here are some definitions that will make it easier to understand the compass:



adjustable compass - a compass whose azimuth circle can be rotated relative to the lubber's line.  

azimuth circle - a circular compass scale graduated in angular units: degrees, cardinal points, or 
other units, usually clockwise from north or 0°.  

bearing - the angular direction to a landmark.  

boxing mark - a box, arrow, line, or other mark permanently fixed to point to the N or 0° index on a 
compass azimuth circle. The boxing mark is usually part of the capsule. To "box" a compass, align 
the compass needle or card with the boxing mark, north-to-north, or with N or 0° on the azimuth 
circle.  

capsule - a sealed transparent case which houses the compass needle, the azimuth circle, and the 
boxing mark. The capsule may be filled with liquid to amp needle or card swinging.  

card - an azimuth circle mounted on a compass needle. The card rotates relative to the lubber's 
line.  

course - angular direction of travel.  

fix - the position indicated by the intersection of two or more lines of bearing.  

landmark - a recognizable real object in the terrain.  

lubber's line - a line or mark on the compass body that points toward the direction of travel. Simple 
compasses may use north or 0º on the azimuth circle as a lubber's line. On sighting compasses the 
sight centerline is the lubber's line.  

magnetic declination - easterly or westerly angular difference between the direction to the earth's 
geometric and magnetic poles.  

magnetic inclination - the vertical component of the earth's magnetic field which causes 
compasses needles to dip.  

map object - a picture or symbol used on a map to represent a landmark or other object.  

needle - a magnetized pointer resting on a pivot in the capsule, free to rotate relative to the lubber's 
line and azimuth circle.  

north - grid north: the direction to the earth's geometric north pole along a meridian.  

north - magnetic north: the apparent direction to the earth's magnetic north pole, not usually 
indicated by a grid on maps. This net magnetic north comprises all the magnetic effects acting on 
your compass.  

true north: the direction to the earth's geographic north pole, indicated in life approximately by 
Polaris; indicated on maps by DMS scales and tick marks along the map borders.  

orienteering compass - an adjustable compass with special features that make it more convenient 
to use in the field with maps.  

orienting lines - visible lines in the capsule engraved parallel to the boxing mark; used as reference 
lines when marking angles on the map with an orienting compass.  

sighting compass - a compass with a mirror or peep sight aligned with the lubber's line.



simple compass - a compass with the lubber's line fixed at north or 0°, and a fixed azimuth circle.  

A Word of Caution 

Compass readings are also affected by the presence of iron and steel objects. Be sure to look out for—
and stay away from—pocket knives, belt buckles, railroad tracks, trucks, electrical lines, and so forth 
when using a compass in the field.  

  

 

                                                      



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


