


Map, Compass and Orienteering Sessions
Troop 180 and Pack 180 Holden MA
Goals:
Learn, Practice, and improve upon Map/Compass skills
Learn and improve upon Orienteering Techniques
Interested Boy Scouts can begin their Orienteering Merit Badge
Opportunity for scouts who have already started their Orienteering Merit Badge to complete it.
Webelos will get exposure to a Boy Scout activity
Webelos will be more comfortable with the Boy Scouts (members)
Webelos can start their Map & Compass belt loop
Preparation
Stakes with possible ribbons, markers, duct tape etc. for marking
Extra compasses if possible; different styles if possible
Identify Boy Scouts that can instruct, where possible, and make assignments to sessions/stations
Maps of the area for each participant, or group of participants; bring in different scale maps if possible
Attendees should bring their own compasses, or be able to borrow them
 Declination map of US; possible “globe” with north pole, magnetic north indicated
Stakes in a circle at primary compass points, locations indicated
Circle compass activity: stakes, instructions, and answer key
Stopwatch 
Pencils, sufficient for attendees
Flip charts or white boards, with markers
Printed worksheets and handouts sufficient for number of attendees
Long Measuring tape (100’)
Calculator for pace calculations
Blue cards for starting the Orienteering merit badge
Format
Some sessions should be taught by Boy Scouts to the younger Boy Scouts and Webelos
More advanced topics may be taught by adults.  
Activities may be run all together in series for smaller groups.  Larger number of attendees should be broken into smaller groups and brought through rotating stations.  
Times are approximate and should be updated with experience.
References:
Kjellström, Björn: Be Expert with Map & Compass: The complete Orienteering Handbook. 1994
Boy Scouts of America: Orienteering Merit Badge Book, 2008 printing


Session 1: Maps
Approximate Time: 45 minutes
	Maps and their Symbols
(< 5 minutes)
	Explain Maps as a physical model of the land around us.  It is similar to an aerial picture, but with symbols to indicate what exists at each location.  


	Worksheet 1: Map Symbols
(10 minutes)
	Handout Worksheet 1 to attendees and have them work on it to the best of their abilities.  They should try to do what they can on their own, then get help from their peers and compare notes, helping each other.  
Leader can then get answers from the group, correcting where needed.  If everyone agrees with a symbol, not much discussion is needed. If there is confusion, more discussion can happen about the symbol, and why it looks like it does, etc.

	Contour Lines
(5 minutes)
	Explain a Topographic map and contour lines.  
Instructor may want to use a clear sheet with lines on it. Hold it at different angles to illustrate how different slopes make the lines look closer together (this is called foreshortening).  Steep slopes are represented by lines that are closer together.  Lines that are far apart indicate more gradual slopes.
Look at a sample map and point out steeper slopes and more gradual slopes.  Have attendees point out some for themselves.

	Worksheet 2: Contour Lines
(10 minutes)
	Handout the Worksheet 2 to attendees and have them work on it to the best of their abilities.  They should try to do what they can on their own, then get help from their peers and compare notes, helping each other.
Leader can then get answers from the group, correcting where needed.  If everyone agrees with an answer, not much discussion is needed. If there is confusion, more discussion can happen about the profile and line pattern, and why it looks like it does.  

	Map Scale
(5 minutes)
	Point out the scale on a few maps.  If possible, show a few maps of the same area, in different scales.  
The scale of a map is important since a small amount of distance on a map may be very large, and very different from another map with a different scale.

	Pace Distance
(15 minutes)
	Use the previously measured pace area to have participants measure how many paces it takes to go 100 meters.  Point out that they should be using a standard walking pace (no “heel-to-toe” measurements, no “giant steps”).  Pace is typically measured with every other step (so count every right foot only, or every left foot only), since this makes it easier to count in the field.  
100 meters / # of Paces  = Meters per Pace
Optional: After obtaining their pace, have attendees each walk a specified distance (30 meters, 50 meters, etc.). Have the distance measured out before hand so the destination is known but hidden.  Goal is for attendees to see how accurate they are with their own paces, and let them adjust their pace length as needed. 



Session 2: Directions and Bearings
Approximate Time: 30 minutes
	Primary Directions
(5 minutes)
	Worksheet 3:  Compass Rose.  Have attendees mark North, South, East, West.  (Mnemonic: “Never Eat Shredded Wheat” in clockwise direction around.) Then have them mark NE, SE, SW, NW.  Then mark the directions NNE, ENE, ESE, SSE, SSW, WSW, WNW, NNW.

	Directions Activity
(10 minutes)
	Use a circle of stakes, each arrayed equidistant from a center point at the 16 primary directions.  
Group starts in the center and is given a direction.  Instructor calls out a direction from the sequence.  When all attendees are at the correct location, instructor announces “correct” and the attendees return to the center point.  (Suggestion: When the first attendee reaches the center point, the instructor calls out the next direction.  This way one slower team member does not hold everyone up too much. Slower kids can do a little less running.)  All attendees much reach the direction destination before the instructor announces “correct”.  If ALL the attendees are at the wrong destination waiting for the instructor to announce “correct”, the instructor should indicate that they are in the wrong position, and announce the position again.   
The group with the fastest time getting through the set of directions and returns to the center, wins.
Suggested Direction Sequence: N, W, E, SW, NW, S, SE, NE, ENE, NNE, WNW, NW, ESE, SSW, SE, N, WSW, SSE, SW, NNW

	Bearings
(5 minutes)
	Explain that using degrees as a measure of direction is more precise.  Breaking the circle into 360 degrees provides more accuracy than the 16 directions, since they divide the circle into 360 segments (instead of 16).  
Use the compass rose worksheet to add degrees to the eight directions.   Write on the direction worksheet from above the bearings 0°, 180°, 90°, 270°, 45°, 135°, 225°, 315°.  (Note: all sixteen degrees would involve half degrees, which are not typical)

	Bearings activity
(10 minutes)
	Optional:  do the same as above activity with the circle of stakes, using bearings.
Direction Sequence: 0°, 180°, 90°, 270°, 135°, 315°, 225°, 45°





Session 3: Compass
Approximate Time:  45 minutes
	Compass Basics
(5 minutes)
	Distribute the Compass Handout.  
Point out major parts of a baseplate compass: the needle, orienting arrow and lines, direction of travel arrow, and dial.
Attendees may have used a protractor to measure angles in the past.  A compass can also measure an angle, similar to a protractor, with the starting point always at magnetic north.  

	Bearing to a Landmark
(5 minutes)
	Explain how to take a bearing to a landmark. Use the handouts as needed to help explain the process.

	Practice
(10 minutes)
	Practice taking bearing to surroundings.  Instructor may want to demonstrate and have everyone take bearings to the same object in the distance. Or use the circle of direction stakes used previously to check their bearings to the bearings on the worksheet.
Example: take directions from center of ring to S, E, NW, etc.  From NW take bearing to NE, etc.

	Travel in the Direction of a Bearing
(5 minutes)
	Explain how to travel in the direction of a given bearing. Use the handouts as needed to help explain the process. Demonstrate travel in a given direction by picking an object at a bearing, and traveling in that direction.  

	Circle Bearing Activity
(15 minutes)
	Handout instruction cards and pencils.  Instruct attendees to follow directions on cards and write down the stakes encountered on the way.  

	Compass Designs
(5 minutes)
	Discuss and show different compass designs: Baseplate, Lensatic , Mirror.  Discuss strengths and weaknesses of each. Recommendations on a style for basic use. Recommend good brand (Silva, Suunto, Brunton) in baseplate design.  Recommend that a good beginning compass should cost around $15.  Much less, or poor brand will only get you lost in the woods. 





Session 4: Map and Compass
Approximate Time: 45 minutes
	Orienting a Map
(10 minutes)
	Given a map and known surroundings, orient a map by approximating how the map should be turned to match the surroundings.  
While this is ok, it is more accurate to use a compass to line up magnetic north on the map with magnetic north on the compass.
Explain and Demonstrate how to orient a map using a compass. Use the handout as needed.  
Practice orienting maps using map and compass.  Note that attendees can practice orienting maps other than their current location, pretending that they are at the given location.   

	Taking a Bearing from a Map
(10 minutes)
	Once a map has been oriented, you can use this model of your surroundings to take a bearing, same as you would from your physical surroundings.   This allows for bearings to objects you can’t even see.
Explain and Demonstrate how to take a compass bearing from a map. Use the handout as needed.
Practice taking bearings between points on the map.  

	Mini-Orienteering Walk
(15 minutes)
	Use a previously setup orienteering course to practice and hone their skills.  Each point should be only a short walk apart, and if possible, hidden from view until the approximate location is reached.  Attendees should navigate the course alone or in teams. 
This could also be setup with a words or numbers at each location.  The combination of words and numbers, in the right order, could be a “clue” to a “treasure” (food, drinks, trinkets, etc.).  Bogus words could also be setup to ensure the attendees can’t just roam around for words and figure out the clue.

	Declination
(10 minutes)
	Explain the difference between magnetic north and true north.  If possible, have a globe available to illustrate this.  
Explain how magnetic north actually moves slightly over time.  It is important to know what the current declination is in your orienteering area, so you can adjust accordingly.
Explain that if your map has magnetic north indicated, that can be used and your task is easy, since your needle and the map point to magnetic north, you can align the two when orienting the map.  
Explain and Demonstrate how to orient map does not have magnetic north indicated, based on the known declination of the map area.   
Practice orienting maps without a magnetic north indicated.




Session 5: Orienteering Technique
Approximate Time: 15 minutes
Some of the terminology used in the merit badge book, and in the sport of competitive Orienteering, is bound to make some people snore.  Therefore, it is probably best to discuss things in general terms.  This may be best as a handout, for those who are interested. Attendees should understand that there are strategies to navigating through unknown terrain.  Taking an exact bearing to a destination and following that bearing exactly may not be the best strategy.
	Path of Least Resistance
	Explain that often a longer, easier route can be faster than a direct-line difficult route.
Have some pre-determined locations determined that illustrate this point.  Ask attendees how they would navigate between two difficult points.

	Decide when to be Accurate
	There is a trade-off between accuracy and speed. There is a time and place for each.  This is the difference between rough (fast) and fine (precise) orienteering.  Use rough orienteering to quickly get to a point, called the attack point, which is close to your target.  Use fine orienteering from this point to locate your target. 

	Choose your Route 
	Explain that when traveling quickly (rough orienteering) to your attack point, it is a good idea to look for a feature you can’t miss that runs roughly perpendicular to your direction of travel.  This is called a collecting feature.  
Explain that you can also use features that run parallel to your line of travel.  This is known as a handrail.  Contouring is a similar method of staying level, using the contour of the land (the contour line on the map) to judge your route.
Collecting features can help you to know when to stop, but don’t keep you on course. Handrails keep you on course, but don’t tell you if you when to stop. Ideally you will use both, but this may not always be possible.

	Use Checkpoints where possible
	As you proceed with your rough orienteering, keep an eye out for landmarks that can be used to verify or correct your position.  Keep your map handy and refer to it often.

	Plan on being wrong
	Especially with rough orienteering, it is difficult to be sure of where you are, especially when you don’t have a handrail.  If you are planning on using a collecting feature, such as a road or trail, it is a good idea to aim off in one direction (left or right), so you will be sure you need to go the other direction to reach your attack point.  This way you don’t waste valuable time trying to determine your location.

	If you are wrong, relocate!
	If you are not sure where you are, use your map and compass to figure it out.  Wandering around aimlessly will only compound the problem and waste time.  Look for a prominent feature on your map that you could find easily and go from there.




Compass Handout
Parts of a Baseplate Compass
The terms used in the picture at the left are used when describing the procedures for using a compass
Most important are the Direction of Travel arrows, the Index Pinter, the dial, the Orienting arrow and the needle.




Take a Bearing to a given Landmark
If you want to know what bearing is needed to travel to a landmark, use these steps. This is useful If you can see a tall landmark, such as a mountain or lake in the distance and want to travel to it, but you know your visibility will go away once you begin to travel.
Point the arrows on your base plate to the object in the distance.  This will be your direction of travel.
Turn the compass dial so the arrow inside is under the north needle.  Mnemonic: “Fred is Red in the Shed”.  (Keep the direction of travel arrows pointed at your destination)
Read your degrees indicated at the bearing indicator.
Travel in the direction of a Given Bearing
If someone gives you a bearing in number of degrees, here is how you travel in that direction:
Set your compass by turning the Dial to read the number of degrees at the index pointer.  
Turn the entire compass, base plate and all, so the north needle on the compass is inside the orienting arrow.  Mnemonic: “Fred is Red in the Shed”
Travel in the direction of the arrows indicated on the base plate. It is best to pick an object in your direction of travel and proceed to that object.
You should check your bearing before moving with a brief “sanity” check.  Knowing the primary directions of North, South, East and West at 0°, 180°, 90°, 270°, make sure your bearing and travel makes sense.
Orient a Map
For a rough, simple orientation, you can orient a map based on your surroundings.   Simply turn the map so position of your surroundings matches the position on the map.  Picture a “you are here” dot on the map for your location and make the position of hills, water and buildings match the actual direction of those features.
However, for more accurate use, you will want to use your compass to orient your map.  The goal is to match magnetic north on your map to your magnetic compass needle.  If you do not have a magnetic north indicated on your map, you need to use True north and adjust for the declination.
Here are the steps:
To eliminate confusion, set your compass dial to zero, so all lines (e.g. orienting lines, orienting arrow, direction of travel) on your compass are parallel.
Match the orienting lines on your compass to the magnetic north (MN) line on your map.  
Turn your map and compass together (keeping the Orienting lines on magnetic north) until the needle is inside the orienting arrow.  This will mean Magnetic North on the map is agrees with the magnetic north needle on your compass.
Bearing between two Points on a Map
Since a map is merely a representation of the earth, you can use it to find the bearing between two points the same way you would take a bearing to a landmark above.  Here are the steps:
Orient your map so magnetic north on the map agrees with your compass needle (which points to magnetic north).
Hold a ruler, straight edge or piece of paper on your start and end points.  Or draw a line to connect the two points on the map.  (For shorter distances, you can skip this step and just use your compass direction of travel lines, or the side of your compass in step 3).  This line is your direction of travel on the map.
Match this direction of travel  on the map to the direction of travel arrows on your compass.  For short distances on the map, just use the direction of travel arrows on the compass to connect the start and end points on the map.  (Don’t move the map here!  You need to keep it oriented as you did in step 1. Move only the compass.)
Rotate the compass dial so the “shed” arrow in the dial is under the red compass needle.  (“Fred is Red in the Shed”) 
Read your Compass bearing at the indicator.
We are laying out the map to be the same as our surroundings (by orienting the map) and using the map as a model for our surroundings.  Even though we may not be able to see our destination, we can use the oriented map to tell us what direction to travel.  We place the compass on the map, take our bearing as if we could see the destination 


Adjusting for Declination
If you do not have magnetic north indicated on your map, you will need to adjust for declination.  The magnetic north pole is not at the same location “true” north.  In central Massachusetts, our compasses point 15° west of true north.  You can imagine magnetic north at a 15° angle west of true north.  Therefore, if you set your compass to 15°, and align the needle to the orienting arrow (“Fred is Red in the Shed”) your Direction of Travel arrow will point to true north.
Turn your compass dial to the correct declination.  For example, a declination of 15° west declination (Central Massachusetts) should be set to 15°.  A declination of   12° East Declination (Colorado) should be set to 348°.  
Line up the direction of travel arrows to match True north on your map. 
Turn the map and compass to put the red needle inside the orienting arrow (“Fred is Red in the Shed”).  You can imagine the magnetic arrow pointing to magnetic north.
Note that the magnetic north pole moves over the years.  Older maps may have incorrect declination.  The information on this paper may not be correct after a few years.  Check the publication year of your map and confirm current declination with a reliable source.



Worksheet 1: Map Symbols
Instructions: Write the description under each map symbol.  If you don’t know what a symbol means, take your best guess!   
[image: C:\Users\dnewman\Pictures\MapSymbolQuiz2.jpg]
Worksheet 2: Contour Lines
Instructions: Match the Contour Lines at the left with the appropriate profile at the right.
[image: C:\Users\dnewman\Pictures\ContourLinesWorksheet.jpg]

Worksheet 3: Compass Rose
Instructions: Write the Directions of each point.



Circle Compass Activity:
Setup: All points are setup equidistant from a center point:
32° U			63° L			110° Z		147° P	
180° A		250° E		272° I		340° O
Print Instruction cards below, sufficient for attendees (multiple sets if necessary). 
Cut out each set and give a set to each participant.
Set 1: Start at Stake marked A. 
Proceed 305°, 29°, 100°, 162°, 221°
Markers reached:    A  ______    ______    ______    ______    ______

Set 2: Start at Stake marked E. 
Proceed 358°, 68°, 140°, 198°, 252°
Markers reached:   E   ______    ______    ______    ______    ______

Set 3: Start at Stake marked I. 
Proceed 42°, 112°, 178°, 236°, 305°
Markers reached:    I   ______    ______    ______    ______    ______

Set 4: Start at Stake marked O. 
Proceed 100°, 162°, 221°, 287°, 358°
Markers reached:    O   ______    ______    ______    ______    ______

Set 5: Start at Stake marked U. 
Proceed 140°, 198°, 252°, 320°, 42°
Markers reached:    U   ______    ______    ______    ______    ______

Set 6: Start at Stake marked L. 
Proceed 178°, 236°, 305°, 29°, 100°
Markers reached:    L   ______    ______    ______    ______    ______

Set 7: Start at Stake marked Z. 
Proceed 221°, 287°, 358°, 68°, 140°
Markers reached:   Z   ______    ______    ______    ______    ______

Set 8: Start at Stake marked P. 
Proceed 252°, 320°, 42°, 112°, 178°
Markers reached:    P   ______    ______    ______    ______    ______

Set 9: Start at Stake marked A. 
Proceed 320°, 68°, 162°, 236°, 305°
Markers reached:    A   ______    ______    ______    ______    ______

Set 10: Start at Stake marked E. 
Proceed 29°, 112°, 198°, 287°, 358°
Markers reached:    E   ______    ______    ______    ______    ______


Answer Key:
1: AEOUZP	2: EIULPA 	3: IOLZAE	4: OUZPEI	5: ULPAIO
6: LZAEOU 	7: ZPEIUL	8: PAIOLZ	9: AIUZAE	10: EOLPEI



Appendix A: Answer Key to Worksheets:
Worksheet 1: Map Symbols
Road (Improved dirt)
Contour Lines (or hill)
Cemeteries
Railroad (single track)
Spring
Well
Buildings
Bench Mark
Marsh (swamp, wetlands)
Trail
Bridge (river, road)
Triangulation Station
River (streams, water)
Road (unimproved dirt)
Sand dunes
Church
School
Worksheet 2:  Contour Matching
1 : B   	2 : E	3 : D	4 : C	5 : F	6 : A


Appendix B:  Requirements for Map and compass Beltloop (Cub Scouts/Webelos) 
Map & Compass belt loop requirements:
Show how to orient a map. Find three landmarks on the map. 
Explain how a compass works. 
Draw a map of your neighborhood. Label the streets and plot the route you take to get to a place that you often visit.


Appendix C: Requirements for Orienteering Merit Badge (Boy Scouts)
Requirements for the Orienteering merit badge:
Show that you know first aid for the types of injuries that could occur while orienteering, including cuts, scratches, blisters, snakebite, insect stings, tick bites, heat and cold reactions (sunburn, heatstroke, heat exhaustion, hypothermia), and dehydration. Explain to your counselor why you should be able to identify poisonous plants and poisonous animals that are found in your area. 
Explain what orienteering is. 
Do the following: 
Explain how a compass works. Describe the features of an orienteering compass. 
In the field, show how to take a compass bearing and follow it. 
Do the following: 
Explain how a topographic map shows terrain features. Point out and name five terrain features on a map and in the field. 
Point out and name 10 symbols on a topographic map. 
Explain the meaning of declination. Tell why you must consider declination when using map and compass together. 
Show a topographic map with magnetic north-south lines. 
Show how to measure distances on a map using an orienteering compass. 
Show how to orient a map using a compass. 
Set up a 100-meter pace course. Determine your walking and running pace for 100 meters. Tell why it is important to pace-count. 
Do the following: 
Identify 20 international control description symbols. Tell the meaning of each symbol. 
Show a control description sheet and explain the information provided. 
Explain the following terms and tell when you would use them: attack point, collecting feature, aiming off, contouring, reading ahead, handrail, relocation, rough versus fine orienteering. 
Do the following: 
Take part in three orienteering events. One of these must be a cross-country course.* 
After each event, write a report with (1) a copy of the master map and control description sheet , (2) a copy of the route you took on the course, (3) a discussion of how you could improve your time between control points, and (4) a list of your major weaknesses on this course . Describe what you could do to improve. 
Do ONE of the following: 
Set up a cross-country course that is at least 2,000 meters long with at least five control markers. Prepare the master map and control description sheet. 
Set up a score orienteering course with at least 12 control points and a time limit of at least 60 minutes. Set point values for each control. Prepare the master map and control description sheet. 
Act as an official during an orienteering event. This may be during the running of the course you set up for requirement 8. 
Teach orienteering techniques to your patrol, troop or crew. 
* Note to the Counselor: While orienteering is primarily an individual sport, BSA Youth Protection procedures call for using the buddy system. Requirement 7a can be completed by pairs or groups of Scouts.
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