Map, Compass and Orienteering Sessions

Troop 180 and Pack 180 Holden MA

Goals:
1 LearnPractice and improve upomMap/Compass skills
Learn and improve upo@rienteering Techniques
InterestedBoy 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 (merap
Webelos carstart their Map & Compass belt loop

= =4 =4 4 4 =4

Preparation
9 Stakes with possible ribbons, markers, duct tape etc. for marking
Extra compasses if possible; different styles if possible
Identify Boy Scoutshat caninstruct, where possibleand make asgnments to sessions/stations
Maps of the area for each participant, or group of participabting in different scale maps if
possible
Attendees should bring their own compasses, or be able to borrow them
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Stakes in a circle at primary compass points, locations indicated
Circlecompassactivity: stakes, instructions, and answer key
Stopwatch
Pencils, sufficient for attendees
Flip charts or white boards, with markers
Printed worksheetaind handoutssufficient for number of attendees
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Calculator for pace calculations
Blue cards for starting the Orienteering merit badge

=A =4 =4

=A =4 =4 4 -4 4 4 -8 -8 -8 8

Format
1 Some sessions should be taught by Boy Scouts to the younger Bog &cdWebelos
1 More advanced topics may be taught by adults.
9 Activities may be run all together in series for smaller groups. Larger number of attendees
should be broken intemallergroups and brought through rotating stations.
1 Times are approximatena should be updated with experience.

References:
Kjellstrom,Bjorrt Be Expert with Map & Compass: The complete Orienteering Handb@@xk

Boy Scouts of America: Orienteering Merit Badge Ba0R8 printing



Maps and their
Symbols

(< 5 minutes)

Worksheet 1:
Map Symbols

(20 minutes)

Contour Lines

(5 minutes)

Worksheet 2:
Contour Lines
(10 minutes)

Map Scale
(5 minutes)

Pace Distance

(15 minutes)

Session 1:Maps
Approxmate Time: 45minutes

Explain Maps as a physical model of the land around us. It is similaagyial
picture, but with symbols to indicate what exists at each location.

HandoutWorksheet1 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 notehkelping each other

Leader can theget answers from the groypgorrecting where needed. If everyor
agrees with a symbol, not much discussion is needed. If there is confusion, mc
discussion can happen about the symbol, and why it looks like it does, etc.

Explain a Topographic map and contour lines.

Instructor may want to se a clear sheet with lines on it. Hold it at different angle
to illustrate how different slopes make the lines look closer togetttas (s called
foreshortening). Steep slopes aepresented 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.
attendees point out some for themselves.

Handout theWorksheet 2to attendeesand 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 answersiindhe group, correcting where needed. If everyo
agrees with an answer, not much discussion is needed. If there is confusion,
discussion can happen about the profile and line pattern, and why it looks like
does.

Point out the scale on a few maps. If possible, show a few maps of the same
in different scales.

The scale of a map is important since a small amount of distance on a map me
very large, and very different from another map with a different acal

Use the previously measured pace area to have participants measure how ma
paces it takes to go 100 meters. Point out that they should be using a standar.
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measured with every other step (so count every right foot only, or every left foc
only), since this makes it easier to count in the field.

100 meters / # of Paces = Meters per Pace

Optional: After obtaining their pachave attendeegad walka specified distance
(30 meters, 50 meters, etc.). Have the distance measured out before hand so |
destination is known but hiddenGoalis for attendeesto see how accurate they
are with their own pacesand let them adjust their pace length aseded



Primary
Directions

(5 minutes)

Directions
Activity

(20 minutes)

Bearings

(5 minutes)

Bearings
activity

(10 minutes)

Session 2:Directions and Bearings
Approximate Time: 30 minutes

Worksheet3: Compass RoseHave attendees mark North, South, East, West.
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have them mark NE, SE, SW, NW. Then mark the directions NNE, ENE, ESE,
SSW, WSW, WNW, NNW.

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 directis
from the sequence. When all attendees are at the correct location, instructor
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When the frst attendee reaches the center point, the instructor calls out the ne»
direction. This way one slower team member does not hold everyone up too
Slower kids can do a little less running.) All attendees much reach the directiol
destination befored KS Ay a i NHzZOG2NI I yy2dzy 0Sa aO
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instructor should indicate that they are in the wrong position, and announce the
position again.

The group withthe fastest time getting through the set of directions and returns
the center, wins.

Suggested Direction Sequence: N, W, E, SW, NW, S, SE, NE, ENE, NNE, WN
ESE, SSW, SE, N, WSW, SSE, SW, NNW

Explain that usingegreesas a measure of direction is more precigreaking the
circle into360 degrees provides more accuracy than the 16 directions, since th
divide the circle into 360 segmeniastead of 1.

Use the compass roseorksheet toadd degreedo the eight diections Write on
the direction worksheet from above the bearings @8C, 9C°, 27C, 45, 135,
225°, 315. (Note: all sixteen degrees would involve half degrees, which
not typical)

Optional: do the same as abosetivity with the circle of stakes, using bearings.
Direction Sequence:’018C, 9C°, 270, 135, 315, 225, 4%



Compass
Basics
(5 minutes)

Bearing to a
Landmark

(5 minutes)
Practice

(10 minutes)

Travel in the
Direction of a
Bearing

(5 minutes)

Circle Bearing
Activity

(15 minutes)

Compass
Designs

(5 minutes)

Session 3:Compass
Approximate Time: 45 minutes

Distribute theCompass Handout.

Point out major parts of haseplate compass: the needle, orienting arrow and lir
direction of travel arrow, and dial.

Attendees may have used a protractor to measure angles in the past. A comp.
canalsomeasure an angle, similar to a protractor, with the starting point alvedys
magnetic north

Explain how to take a bearing to a landmark. Use the handouts as needed to h
explain the process.

Practice taking bearing to surroundingsstructor may want talemonstrate and
have everyone take bearings to the same object in the distances®the circle of
directionstakes used previously to check their bearings to the bearings on the
worksheet.

Example: take directions from center of ring to S, E, NW, Fetom NW take
bearing to NE, etc.

Explain how to travel in the direction of a given bearing. Use the handouts as
needed to help explain the proce€3emonstrate travel in a given direction by
picking an objet at a bearing, and traveling in that direction.

Handout instruction cardand pencils. Instruct attendees to follow directions on
cards and write down the stakes encountered on the way.

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



Orienting a
Map

(20 minutes)

Taking a
Bearing from a
Map

(10 minutes)

Mini -
Orienteering
Walk

(15 minutes)

Declination

(10minutes)

Session 4: Mapand Compass
Approximate Time: 45 minutes

Given a map and known surroundings, orient a map by approximating how the
should be turned to match the surroundings.

While this is ok, it is more accurate to use a compass to line up magnetic north
the map with magnetic north on the compass.

Exphin and Demonstratbow to orient a map using a compassse the handout as
needed.

Practice orienting maps using map and compadste that attendees can practice
orienting maps other than their current location, pretending that they are at the
given bcation.

Once a map has been oriented, you can use this model of your surroundings t
a bearing, same as you would from your physical surroundings. This allows fc
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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.

Use a previously setup orienteering course to practice and hone their gkdltsh
point should be only a short walk apart, and if possible, hidden from view until 1
approximate location is reachedttendees should navigate the course alone or
teams.

This could also be setup with a words or numbers at each location. The
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Explain the difference between magnetic north and true north. If possible, hav
globe available to illustrate this.

Explairhow magnetic north actually moves slightly otigne. It is important to
know what the current declination is in your orienteering area, so you can adju
accordingly.

Explain thatfiyour map has magnetic north indicated, that can be used and you
taskis easy, since your needle and the map pointiimgnetic 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 nontidicated.



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 diduogs in general terms.

This may be best as a handout, for those who are interegtddndees should understand that there

are strategies to navigating through unknown terraifaking an exact bearing to a destination and
following that bearing exactlynay not be the best strategy.

Path of Least
Resistance

Decide when
to be Accurate

Choose your
Route

Use
Checkpoints
where
possible

Plan on being
wrong

If you are
wrong,
relocate!

Explain that often a longer, easier route can be faster than a direedifficult
route.

Have some preletermined locations determined that illustrate this point. Ask
attendees how they would nayate between two difficult points.

There is a trad®ff between accuracy and speed. There is a time and place for
each. This is the difference betwemugh (fast) andfine (precise) orienteering.
Use rough orienteering to quickly get to a point, calleddttack point, which is
close to your targetUse fine aorienteering frorthis pointto locate your target.

Explain that when traveling quickly (rough orienteering) to your attack piiista
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your direction of travel. This is calledallecting feature

Explain that you caalso use features that run parallel to your line of travel. This
known as dandrail. Contouringis a similar method of staying level, using the
contour of the landthe contour line on the magp judge your route.

Collecting features can helpyoutoy 2 ¢ ¢ KSy G2 ai2LIJE 0c
coursel I YRNI Af & (1SSL) e€2dz 2y @RedaIidp Keallyc
you will use both, but this may not always be possible.

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

Especially with rough orienteering, it is difficult to be sure of where you are,
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feature, such as a road or trail, it is a good ideaito offin one direction (left or
right), so you will be sure you need to go the other direction to reach your attac
point. t KAa ¢l & &2dz R2y Qi ¢l adsS oI fdad of

If you are not sure where you are, use your map and commafgure it out.
Wandering around aimlessly will only compound the problem and waste time.
for a prominent feature on your map that you could find easily and go from thel



Compass Handout

scales

u-ﬂw-”ww'g Parts of a Baseplate Compass

AN | The terms used in the picte at the left are used
when describing the procedures for using a
compass

baseplate

direction-of-travel
arrow

"y

" |

magnifier

000YZ:\ VIS
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index pointer

dial

declination marks
orienting arrow
orienting lines — §&
needle — §

Most important are the Direction of Travel arrows,
1 the Index Pinter, the dial, the Orienting arrow and
the needle.

housing

Take a Bearing to a given Landmark
If you want to know whabearing 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.

1. Point the arows on your base plate to the object in the distance. This will be your direction of
travel.
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3. 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:

1. Setyour compass by turning tialto read the number of degrees at the irgk pointer.
2. Turn the entire compass, base plate and all, so the north needle on the compass is inside the
orienting arrowp aySY2yA0Y GaCNBR Aad wSR Ay (KS { KSR¢
3. Travel in the direction of the arrows indicated on the base pliie.best to pick an object in
your direction of travel and proceed to that object.
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directions of North, South, East and West 8t 08C, 90, 27(, make sure yor 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
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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 y@ur 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:

1. To eliminate confusion, set your compass dial to zero, so all lines (e.g. oriemisigoliienting
arrow, direction of travel) on your compass are parallel.

2. Match the orienting lines on your compass to the magnetic north (MN) line on your map.

3. 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 nzapégs with
the magnetic northneedleon your compass.

Bearing between two Points on a Map
Since a map is merely a representation of the earth, you can use it to finmktreng between two
points the same way you would take a bearing to a landmark above. Here are the steps:

1. Orient your map so magnetic north on the map agrees with your compass needle (which points
to magnetic north).

2. Hold a ruler, straight edge or piecémaperon your start and end points. r@raw a line to
connect the two points on the magFor shorter distances, you cakip this step anglist use
your compass directioaf travel lines, or the side of your compass in step 3). This line is your
direction of travel on the map.

3. 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 pointsonthemap 52y Qi Y2 @S GKS YI LI KSNBH
oriented as you did in step 1. Mowaly thecompass.)
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5. Read your Compass bearing at thdicator.

Weare laying out the map to be the same as our surround{bgorienting the mapand using the map
as a model foour surroundings.Even though we may not be able to see our destination, we can use
the orientedmap to tell us what directioto 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 neexdljost for declination. The

magnetic north polés not at the same locatiod (i NHzS ¢ In gedttdIMEssachusetts, our compasses

point 15° west of true north. You can imagine magnetic north at & &hgle west of true north.

Therefore, if you set your compass to°1&nd align the needle to the orighty 3 | NNB 6 0 & CNJ
WSR AY (GKS {KSRéUO @2dzNJ 5ANBOGAZ2Y 2F ¢NIF @St | N

1. Turn your compass dial to the correct declination. For example, a declinatiori of 15
west declination (Central Massachusetts) should be set to Asdeclinatn of 12
East Declination (Colorado) should be set t0°348
2. Line up the direction of travel arrows to match True north on your map.
3.¢dzNy GKS YIFLI FyR O2YLJ} aa (2 Ldzi GKS NBR yS
wSR Ay (UKS { KS &thembgnetic &rdw pOihtigg toAméadnetia 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

l nstructions: Write the description und
know what a symbol means, take your best guess!
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Worksheet 2: Contour Lines
Instructions: Match the Contour Lines at the left with the appropriate profile
at the right.



