Geography Lab

C.J. Cox, Instructor

Sierra College                        




Name ____________________
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LAB EXERCISE WEEK #5

    USING A COMPASS

For this exercise you will need a compass,        

a Grass Valley topographical map, a protractor and a xeroxed portion of the campus area.

This lab will give an overview of [image: image2.jpg]


the basics of using a compass for general orienteering and demonstrate how to use a compass with a map. 

Concepts included in this lab are 

· how to take and measure a compass bearing, 

· how to set the magnetic declination of your compass, 

· how to orient a topographical map with the compass, 

· how to locate yourself on the map and 

· how to get from one point in the map area to another. 

Using A Compass
Using your compass note that the inner black dial rotates.  Set the N toward the direction arrow or the larger red outlined arrow on the non-moving base.  Now turn around and place the solid red magnetic needle into the smaller outlined needle inside of the black dial.   You are now facing north.  

To go in an easterly direction you would turn the dial to put the E toward the direction arrow on the compass and then turn the compass base so that the solid red magnetic needle is in the red smaller outlined arrow.  Try this outside the classroom.  Walk 20 steps in an easterly direction keeping the solid red needle inside of the smaller outlined red needle.

Take A Bearing
Turn the black dial so that the N is toward the direction arrow.  N is at 0° or 360°.  An azimuth  or circle uses all 360° of a compass to indicate direction.  The compass is numbered clockwise with north as 0°, east 90°, south 180°, and west 270°. So a bearing of 42° would be northeast and a bearing of 200° would be southwest, and so on. 

1. What bearing (in degrees) would you be heading if you were to head  


southeast?_________ 


northwest?  _________
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Go to the approximate center of the open area in front of the NCC LRC (N6) Be sure you are equal distance from the Bell Tower, Library, N7 and the pond.  Be as accurate as possible using the center of the object as your bearing.
 2. What is the bearing to the center of the pond?  ________   

     What is the bearing to the Science building (N8)?  _________ 

     What is the bearing to the center of the LRC (N6)?  _________

Going From One Point To Another
Once you’ve figured out what direction you want to go, you need to figure out how to use your compass to get you there. In the questions above you determined the bearings to the pond, the Science building and the LRC.  All you have to do now to get to these locations is to walk a straight line at the bearings you determined above, and you’ll be at your destination.   

Be sure to keep your magnetic needle inside of the red outlined sighting arrow.

Some compasses have some sort of sighting system built into them to allow greater accuracy in determining where you want to go. 

Should you find an object (such as a tree or large rock) that lies along your path you can detour around these obstacles (such as large gullies, streams, hills, etc.) without losing track of the direction you are traveling.  
3. Using your bearings above and starting again at the center of Bell Tower Quad, count how many paces (steps) it is to the pond?  ________ to the Science building?  
_________    to the Learning Resources Center building?  ________

4. Now it’s your turn to make up a question on bearings.  Find a starting point or identifiable location.  Rocks, building, ponds, trees are all good starting points.  From another location sight the bearings to two different locations.

My starting location is  _____________.  (i.e. the rock, bridge, art piece, etc.)

Using my compass I took a bearing of __________ toward another object identified as _________________.  Count the paces toward the object.  __________.

From this second object take a bearing toward a third object.  My object is _________ it’s bearing is _________.  It took ______ paces to reach this new object location.

From this third location take another bearing ____________.  Count the paces 
to this final location.  




Where are you?  _______________.

Determining a Bearing On A Map 

You will need a protractor and the Grass Valley Topo map for this portion of the exercise.  
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So, you’re in the field with your map at point 1 and want to get to point 2…how do you accomplish this?  The first thing you need to do is determine the bearing from point 1 to point 2. There are two ways to go about this. The easiest way is to carry a protractor with you when you’re in the field.  If you have a protractor with you, place it on the map so it is oriented parallel to a north-south gridline, with the center of the protractor on point 1. Once you have done this, you can simply read the bearing you need to go off of the protractor.   

7. What is the bearing from the Nevada Union High School to the Sierra Nevada Hospital?    
______________
If you don’t happen to have a protractor with you, you can determine the bearing you need using your compass. To do this, place your compass so that the middle of the dial is on Grass Valley. Orient your compass to line up with north and south lines.  That is edge of your compass should be parallel to a north-south gridline and the center of your compass is on Grass Valley. 
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Now rotate the map and compass together until the north arrow on the compass points to 0° on the black dial.  You can then approximate the bearing you need by estimating where the line between 1 and 2 crosses the graduated circle.  

8. Using this method determine the bearing from Grass Valley to Nevada City.  ___________
Setting Magnetic Declination

Return to the lab room (N7110) and pick up a Grass Valley Topographic map.
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Magnetic north is determined by the earth’s magnetic field and is not the same as true (or geographic) north.  The location of the magnetic north pole changes slowly over time, but it is currently northwest of Hudson’s Bay in northern Canada (approximately 700 km [450 mi] from the true north pole). Maps are based on the geographic North Pole because it does not change over time, so north is always at the top of a quadrangle map.  However, if you were walk a straight line following the direction your compass needle indicates as north, you would find that you didn’t go from south to north on the map.  How far your path varied from true north depends on where you started from; the angle between a straight north-south line and the line you walked is the magnetic declination in the area you were walking.
In the example, if you walked 1.25 miles toward magnetic north (i.e. you followed your compass without adjusting for magnetic declination) you would end up 1/3 of a mile away from where you would be if you walked 1.25 miles toward true north.
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The earth is like a huge magnet with two poles, the magnetic
North Pole and the magnetic South Pole. Invisible magnetic
lines of force connect these two poles, just like they do in
case of a simple bar magnet. The thing that actually happens
when the magnetic compass needle turns to point to north
after shaking the compass is that it aligns itself with the

magnetic lines of force around the earth. This is the reason
why we can' always find the direction of north with our compass.

The magnetic field of the earth

declination

The compass needle points to the magnetic North Pole
which is separated from the geographic North Pole by over
2 1,000 mile distance. The angle between the magnetic North
Pole and the geographic North Pole, seen from a particular
place, is called declination.
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Fortunately, magnetic declination has been measured throughout the U.S. and can be corrected for on your  compass.
The first thing you need to do with your compass before using it with a map is to set the magnetic declination.  If you fail to do this, any readings you get from your compass will be erroneous and you may wind up far from where you want to be (in other words, lost).

This map shows lines of equal magnetic declination throughout the U.S. and Canada.
5. What does the term magnetic declination mean? ____________________________

__________________________________________________________________
The magnetic declination of Grass Valley is printed on the map (left of the scale at the bottom of a USGS 7.5’ quad).  Find the magnetic declination on the map for Grass Valley.  What is the declination? ________After finding the declination on the map, you need to transfer that information to your compass. 
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You set the magnetic declination by simply rotating the black dial on the outside of the compass until it lines     

up with the indicator marker at the top of the compass at the proper declination.  For west declinations you add the declination to 360° for east declinations you subtract the declination from 360°.  So Grass Valley is an east declination.  Subtract the declination from 360° and set that number to top of your dial.  That is 360° minus  declination indicated on the map.  Turn the black dial so that this number is pointing toward the larger red outline arrow on the non-moving base. 

Once you have set the declination on your compass, any reading you obtain from it will be accurate.  You can stand in the middle of the N8108 classroom and check the directions marked on the walls.  

6. What does the T marker on the wall stand for?   ______________ 

the M marker?  _______________

Orienting the Map
Now see if you can turn (orient) the Grass Valley Topographic map to coincide with the direction the compass is pointing to.  This is called orienting the map.  It is best to try this outside, but if inside, be careful of metal in desks or other objects that might erroneously “alter” the compass reading.  You should use two people to do this.  One person should hold the compass completely motionless and the other one can move the map under the compass until it lines up with the compass.  Note that all maps are oriented to true north but that the compass points to a magnetic north.  Therefore the map edges (or longitude) and all survey lines will point to the North Pole.

Finding Your Location on a Map (Triangulation) 
You will want to use the xeroxed portion of the Grass Valley topographical map for this exercise.  PLEASE do not write on the original USGS quad of Grass Valley.

Now you know how to get from point A to point B on a map using your compass…but what if you are not sure where you are on the map (i.e. you are lost)?  By far the easiest way to determine where you are on a map is to pull out your pocket GPS (global positioning system receiver) and have it give you your map coordinates.  If, however, you are like a lot of people, and you don’t have one you can determine your position quite accurately on a topographic map by using your compass to triangulate between three points.  
The first step in triangulation is to pick three topographic features that you can see and can identify on your map (mountains are ideal).  See if you can find the Litton Bld., Wolf Mt. or a marked building such as the Sierra Nevada Hospital or Nevada Union High School. etc.  You will need to find a high point or a location that provides a vantage point.  You may need to use two locations close to each other should three points not be visible from the same exact location.  Find the three points below and take a bearing to each. 

Nevada Union   _________   (approx. 285)

Litton Building above Briar Patch (use the antenna) _______ (approx. 240)

Sierra Nevada Memorial Hospital or Wolf Mt?  ________ (approx..180)

Back in the classroom subtract 180 from the NU bearing.  This is called a back bearing..  Once you have determined its bearing, pencil in a line with the same bearing on your map that runs through the chosen feature (once again, having a protractor would be useful).  Repeat this for the other two features, drawing lines for each.  The point where the three lines intersect on the map is where you are.  

Depending on how accurate your sightings were and how accurately you drew your lines through the features, there will probably be some error in your location.  Be sure to double check the map and reconcile it with what you see.  If the lines intersect in a valley and you are on a hill, the location is obviously off a bit on the map.  It does give a good approximation though and, by looking at your surroundings, you should be able to figure out which hill on which side of the valley you are on. If you know your elevation (altimeter or GPS unit), you can also use it with the triangulation to help determine your exact location more accurately.

Creating a Compass Course - Going From One Location to Another
Now it is your turn to create a course of compass points using some of the features of the Nevada County Campus of Sierra College.  Working in a team of two people, start in a direction given to you by the instructor.  Find a location to start and from there create a interesting course using between 5-10 locations.  Once you reach each object you were heading for, sight in on another object along your path and count the paces to the next object.  Repeat this process until you create a course of points using bearings and pacing the distance between points.

Point 1 (describe starting point)  _____________

Point 2 (describe) _____________


Bearing to point 2 ______________ Paces to point 2 _____________

Point 3 (describe) _____________


Bearing to point 3 ______________ Paces to point 3 _____________

Point 4 (describe) _____________


Bearing to point 4 ______________ Paces to point 4 _____________

Point 5 (describe) _____________


Bearing to point 5 ______________ Paces to point 5 _____________

Point 6 (describe) _____________


Bearing to point 6 ______________ Paces to point 6 _____________

Point 7 (describe) _____________


Bearing to point 7 ______________ Paces to point 7 _____________

Point 8 (describe) _____________


Bearing to point 8 ______________ Paces to point 8 _____________

Point 9 (describe) _____________


Bearing to point 9 ______________ Paces to point 9 _____________

Final Destination (describe) _____________

Sketching a Map of Your Course


Since you have recorded the compass bearings, recreating the course in a sketch, can be done easily using a protractor or compass for the angles.  

Draw a simple sketch map of your above compass walk below and label the points and the bearings you took.  Once completed give your walk to fellow students to walk.  You will walk their compass walk.
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