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MAP & COMPASS PRESENTATION:

1 HOW A COMPASS WORKS

The earth acts like a giant bar magnet with lines of magnetic flux leaving the south magnetic pole and entering the north magnetic pole.  The compass needle will line up with these magnetic lines.  The RED end of the needle will point to magnetic North.
At the magnetic equator the magnetic lines are parallel with the earth’s surface.  As they move toward the poles the gradually dip toward the poles and at the poles they dip straight down.  To counteract the tilting of the magnetic needle of the compass, weight is added to the south end of the needle in the northern hemisphere and to the north end of the needle in the southern hemisphere.  The earth is divided up into five zones so you can purchase five compasses with different weighting of the compass needle.  So a compass you purchased in Nome, Alaska would not work properly in Cape Town, South Africa.
2 DECLINATION AND WHY IT IS IMPORTANT

Declination is the angle difference between true north and magnetic north.  Currently, the 0-degree line comes down through the United States and right through New Orleans.  This means that in Raleigh, the compass pointing at magnetic north will actually be pointing west of true north and that angle is approximately 9.6 degrees.  When using a map with your compass, you must allow for this built-in 9.6 degree error.  With a 9.6 degree error it will only take six miles to be off by a whole mile.  
So what causes this declination error and how do we deal with it?  The 0-degree line is moving westward (from Raleigh) at a rate of approximately 6 minutes a year.  This is not a linear movement and has and will change rates over time.  The 0-degree line came through Raleigh during the War Between the States (1860). In the last 150 years it has moved westward until now it is through New Orleans.  At the heart of this movement is the fact that the magnetic poles are moving.  The North Pole is moving NNE approximately 35 miles/year. This pole movement results in the declination changes.  
To allow for the error when using the compass you can adjust the dial if your compass has that capability or visualize your north is now approximately 10-degrees.  If you are going any distance, you will have to allow for the declination error.  So how do find your current declination angle?  Most maps will have true north and magnetic north lines on them to help orient the map.  If you look at topo maps of the Raleigh area, the declination angle will be different depending on when the map was printed so try to get the latest printing possible.  NOAA websites have a wealth of information on declination (and many other interesting topics) and their website is listed below.  A DIY method used to determine your current declination angle is to establish a line pointing at the North Star (True North) and compare it to North according to your compass.  The difference will be the declination angle.  
3 DIFFERENT TYPES OF COMPASSES AND ADVANTAGES OF EACH.

There are many types of compasses and I am sure you have seen many of them.  They will all get you a good North direction.  The Silva type compass has the advantage over many other types of compasses because it works well with maps.  I recommend the little blue Silva compass with survey tape attached for your boys.  The major parts of the Silva type compass are:
-     Direction of Travel Arrow

-     Dial

-     Compass Needle (Red is North)

-     Orienting Arrow and Orienting Lines


4 HOW TO FIND THE BEARING TO AN OBSERVABLE POINT USING YOUR COMPASS

· Face the observable point holding the compass so that the Direction of Travel Arrow points at the object.

· Turn the compass dial until the North (red) end of the Magnetic Needle is directly over the Orienting Arrow.
· Read the bearing on the compass dial where the Direction of Travel Arrow line contacts the dial.
5 HOW TO FIND THE DIRECTION OF TRAVEL WHEN GIVEN THE REQUIRED BEARING

· Rotate the dial until the desired bearing aligns with the end of the Direction of Travel Arrow.

· Holding your compass in front of you, rotate your body until the North (red) end of the Magnetic Needle is directly over the Orienting Arrow.

· The Direction of Travel Arrow is pointing in the correct direction.

6 HOW TO DETERMINE YOUR INDIVIDUAL PACE.

A 100 foot distance will be marked out on the ground for students to use in their individual pace determination.  Each student should walk the 100 foot distance in one direction and record how many steps are required.  The student should then walk the 100 foot distance in the opposite direction to reduce the effect of grade.  The second number should be averaged with the first and the resulting number will be the student’s STRIDE.  On longer distances, two strides can be counted as a PACE.  Most students will have STRIDE numbers between 34 and 44 steps and PACE numbers between 17 and 22.  For short compass courses it is probably more accurate to use STRIDES.
7 HOW TO USE THE DISTANCE COMPUTER

The Distance Computer is a circular slide rule that was copied from an old Boy Scout Field Book and will make measuring distances much easier. 
· Rotate the inside circle until the “PACES” arrow is pointing at the number corresponding to the number of PACES it took you to step of the 100 feet.
· Find 100 on the outer circle and mark FEET there.  You have just set up the relationship that it takes you “X” PACES to measure 100 FEET.
Example:  Say your PACE is 20 for 100 FEET and you are required to measure 75 feet.  Align the FEET marking on the inner circle with 75 on the outer circle.  The number across from the PACE arrow will be the number of PACES you will have to take to go 75 feet – in this case 14.9.

Example:  Say your PACE is 20 steps for 100 feet and you are required to measure 250 feet.  Set the FEET mark on the inner circle with 25 on the outer circle.  The number across from the PACE arrow will be the number of steps you will have to take to go 250 feet – in this case 50. 

Note:  If your pace is 40 you are very lucky because every one of your PACES equals 5 feet – pacing will be easy for you.

8 HOW TO DETERMINE DIRECTIONS USING THE SUN, THE MOON, AND THE STARS

SUN:

The sun is much more accurate that a compass at finding true north.  It again all starts from the fact that the sun comes up roughly in the east, sets roughly in the west and casts a shadow close to true north at 12 noon.  In the Southern Hemisphere, your shadow will point close to true south at 12 noon. If each time zone covers roughly 15 degrees of the earth’s surface, then the most your shadow can be off is 7.5 degrees.  

Given the sun’s shadow and a few minutes you can get a more accurate reading of True North. 

· Method 1 is to drive a pipe/pole into the ground so that it has no shadow.  This means it is pointing directly at the sun.  In a few minutes you will see the shadow move eastward.  Next morning the shadow will start west of the pipe and shorten to the east.  If you mark the end of the shadow each hour it will work as a clock the next day.
· Method 2 is to follow the end of the shadow of an object.  The object can be a flagpole, a fence post, or any other object that casts a fine pointed shadow.  The object does not have to be perfectly vertical to work.  It just needs a clear area to follow the shadow of its tip.  Here again the shadow will move eastward resulting in a line roughly east-west.  If you track the shadow very carefully, the shortest shadow will point to True North.  
· Method 3 uses your watch.  

Point the hour hand of the watch down your shadow.

Bisect the angle between the hour hand and 12 o’clock (1 PM during Daylight Savings) on your watch and that bisecting line will be pointing North.

Note:  All three of these methods are covered in the Boy Scout Handbook.
MOON:

The moon can also be used to determine directions for the same reasons.  A full moon will be roughly due south at 12 midnight. The shadow methods will also work with a bright moon.
STARS:

Each star can give you and indication of direction.  If you can only see a few stars pick one out and watch it closely enough over a 10-15 minute period to determine its relative movement.  If the star moves up, you are facing roughly east.  If the star moves down, you are facing west.  Looking north will present a mixture because the stars rotate counter-clockwise around the North Star.  In North Carolina, the North Star is roughly 36 degrees above the horizon – a number equal to the latitude of North Carolina. If your star moves in a smaller arc and is going up, down, left, or right – it is rotating around the north star and you are probably facing north.  If all the stars in view go left to right in a fairly flat arc, you are probably facing south.  If your star doesn’t move at all you are very lucky and are facing north.  Remember, if the star you think is the North Star is not at an angle equal to your latitude, you are not looking at the North Star. 

1. HOW TO ORIENT A MAP

When working with a map and compass the map must first be oriented or it will be of little value to you in finding your way.  The map must be aligned so that north on the map is the same as north on the earth’s surface.  Here are three methods of orienting a map to your surroundings.

COMPASS METHOD:

· Adjust your compass so that the orienting arrow lines up with north and the direction of travel arrow contacts the dial at the 0/360 bearing.

· Lay the map out flat and avoid using metal tables or tables with metal in them.  Metal near your compass will cause your compass needle to be off.  

· Locate the north arrows on the base of the map.  MN will represents magnetic north, a star represents the North Star and true north, and GN represents grid north. 
· Since we are using our compass to orient the map we will use the MG arrow.  This will also correct for declination errors.

· Align the edge of your compass (or your orienting lines in the base of your compass) with the magnetic north arrow.
· Rotate map and compass as a unit until the magnetic needle is directly over the orienting arrow.  

· The map is now oriented.

SURROUNDINGS METHOD:

-This method works well if you can see objects in the distance that are identified on your map.  Water towers, communications towers, crossroads, any object that can be seen and that is represented on your map can be used.  Simply rotate the map until the object is aligned with it’s representation on the map. The map is now oriented without the declination problem.

NORTH STAR METHOD:

-  Locate the North Star and establish a line pointing directly at it.  Align your map so that the North Star (true north) line on your map is in line with the line to the actual North Star.  The map is now oriented to true north.
NOAA’s email address for declination is: http://www.ngdc.noaa.gov/geomagmodels/declination.jsp
My email address is: degruy13@hotmail.com
