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Navigation Tips

Coordinates – Location
Precise locations on a map are identified by coordinates. A coordinate is the intersection of a horizontal (East–West) with 
vertical (North–South) grid line. The point of intersection can be expressed in latitude and longitude (degrees and decimal 
minutes) or in UTM (Universal Transverse Mercator).
Both systems divide the globe into sections using vertical lines between the north and south poles and horizontal lines 
parallel to the equator. 

Longitude/Latitude
Latitude is divided into 90 degrees north and 90 degrees south of the equator. Longitude divides the world vertically into 360 
units or degrees, 180o west and 180o east of the Prime Meridian. Therefore North America latitude is north of the equator 
and longitude is west of Prime Meridian.
At each corner of the map the point of intersection is described in degrees and minutes.  
E.g. latitude = North 46o15’ longitude = West 76o30’). The four corners indicate the area of the world the map represents. 
Along each axis is a black and white bar graph. Each bar represents 1 minute. One minute of latitude is 1.85km. One minute of 
longitude is 1.85 km at the equator only. One degree is made of 60 minutes. 
There are no grid lines on the map representing latitude and longitude. To be precise grid lines should be drawn on the 
map to find the point of intersection and minutes should be given as a decimal, e.g. latitude 46o15.00’ longitude 76o30.00’. 
Always give latitude first followed by longitude. Go up the stairs for latitude then across the room for longitude.

UTM (Universal Transverse Mercator)
The UTM system divides the world into 60 zones. Each zone represents an area 889km by 708km. North America is covered by 
zones 8 to 19 going from west to east. South to north the zones are lettered. The grid zone destination is indicated half way 
up the right hand side of the topographic map, e.g. Zone 18T
The blue grid (UTM) lines divide the map horizontally and vertically. The lines that run south to north are called eastings and 
the lines that run west to east are called northings. The vertical lines (eastings) are numbered in the top and bottom margins 
of the map and the horizontal lines (northings) are numbered up the sides of the map. The Easting reference has six (6) 
numbers and the Northing has seven (7) numbers, e.g. UTM 18T Easting = E 345000 Northing = N 5069000.
Each blue square is 1 km by 1 km or 1000m by 1000m. If the point of intersection is in the square, then each axis of the square 
is divided into ten units(10ths)to generate a more precise point e.g. UTM 18T Easting = E 345500 Northing = N 5069700. 

Lat/Long referenceUTM Northings & 
Eastings

UTM Grid

Latitude & Longitude 
Grid

Lat/Long
41o 16’ Lat
77o 34’ Long
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302000 m E
5016000 m N
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Declination Diagram
The diagram indicates that the declination for 
this map was 10o36’ in 1996. Let’s assume it is 
now 2006. We need to calculate an adjustment 
of 2.6’ per year since 1996.
10 years x 2.6’ = 26’  therefore, 10o36’ + 0o26’ 
= 11o2’ (there are 60 seconds in one degree).
The declination for this map is currently 11o2’ 
W. 
(‘W’ represents West because Magnetic North 
is situated West of True North. Therefore, you 
need to adjust your calculations to take into 
account your compass points 11o2’ further West 
of True North. )

True North

Magnetic North

Difference between True 
North and Magnetic 
North (e.g. 10o36’)

Year of declination and 
annual change.
 (e.g. 1996 – annual 
change increasing 2.6’)

Taking a Bearing from the Map
Place the long edge of the compass baseplate on the starting point (A) and the destination target (B) with the direction of 
travel arrow pointing towards the target (picture 1&2).
Turn the compass housing until the orienting arrow is pointing to the top of the map and the orienting or meridian lines are 
parallel or on top of the map grid lines (picture 3&4).
Add the magnetic declination value to the bearing reading at the bearing marker if the magnetic needle is being deflected to 
the west. Subtract if the deflection is to the east (picture 5&6).

Intended direction of 
travel between two 
points.

Line up edge of 
compass along 
line between 
points.

Rotate dial until 
orienting lines 
line up with UTM 
grid on map.

Read bearing on 
dial. (e.g. 22o)

Rotate dial, 
adding 11o for 
declination 
adjustment.

Final bearing, 
adjusted for 
declination. 
(e.g. 32o)

This bearing will take you between 
point A and B over land.
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4. 5. 6.
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