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INTRODUCTION TO OUTDOOR LEADER SKILLS 

TRI DISTRICT MAP & COMPASS INFORMATION 

April 18 – 19, 2015 

Introduction/Objectives 

The purpose of the training is to introduce you to skills required for Second and First Class ranks.  The 

primary skills are map reading and knowing how to use a compass.  However there are secondary 

subjects that are also required.  It should be noted that the use of GPS is an advanced topic beyond First 

Class skills and is not covered in this training.  All URLs discussed in this document were verified on 

March 29, 2015. 

New Scout Handbook (12
th

 edition) Released in August 2009 

As with other subject matters, the information relating to map and compass skills are now in a single 

chapter in the 12
th

 edition of the Handbook.  The previous edition organized information by ranks, and 

then by subject matter.  Both versions of the Handbook contain all the information a boy will need to 

help him advance in rank as regards map and compass skills.  However, the new Handbook also 

includes additional information that is helpful but goes beyond what a boy absolutely needs for rank 

advancement per se.  This may create some confusion with your newer scouts who will be relying on the 

new Handbook.  All page references in this handout are to the 12
th

 edition unless specifically noted 

otherwise.  The inclusive pages containing the map and compass information for the two editions are 

provided below. 

 

 

11
th

 Edition Pages 66 – 74, 114 - 125 

12
th

 Edition Chapter 11, Pages 346 - 375 

Rank Requirements (per the 12
th

 edition) 

 

Second Class 
 

1a. Demonstrate how a compass works and how to orient a map.  Explain what map symbols mean. 

1b. Using a compass and a map together, take a 5 – mile hike (or 10 miles by bike) approved by your 

adult leader and your parent or guardian. 

 

First Class 
 

1.   Demonstrate how to find directions during the day and at night without using a compass. 

2. Using a compass, complete an orienteering course that covers at least one mile, and requires 

measuring the height and/or width of designated items (tree, tower, canyon, ditch, etc.) 
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Information on Maps 

Types of Maps 

There are many different types of maps for different purposes.  Leaving aside navigation charts and 

bathymetric maps, there are two basic types of terrain maps of dry land.  These are planimetric maps and 

topographic maps.  Planimetric maps do not show contours and few individual features.  Planimetric 

maps may show some spot elevations on major terrain features. The most common type of planimetric 

map is a street map.  Topographic maps show elevations by means of contour lines and also show a 

variety of other details.  The full word “topographic” is often shortened to “topo”.  Topo maps are also 

printed using a wide range of colored inks to convey more information.  However topo maps usually do 

not show street names, or even all streets in urban areas.  For most of your camping and hiking you will 

want to use a topo map of some kind. 

 

The most common scale of topo maps published for civilian use in the lower 48 states is 1:24,000.  Each 

such map covers a “quadrangle” and there are over 50,000 such quadrangles in the lower 48 states.  

Accordingly, these maps are often referred to as “quad sheets.” 

Map Symbols 

 

Also available at the Tri District web site is a pdf file containing a recent pamphlet published by the 

United States Geological Survey with several pages of map symbols currently used by the USGS.  These 

symbols include far more variations and topographic features than are shown on pages 354 and 355 of 

The Boy Scout Handbook.  The USGS symbols used by the United States can also be accessed on line at 

the web site noted below.  This links to a pdf file that can be downloaded and printed. 

 

http://pubs.usgs.gov/gip/TopographicMapSymbols/ 

Marginal Information 

 

In addition to the contour lines and various symbols, maps provide information in the margin, usually at 

the bottom of the sheet.  The key items of information are: 

 

1. The date of publication and date of most recent update. 

2. The scale of the map, or a scale bar, or possibly both. 

3. A declination diagram showing whether magnetic North lies to the East or West of true North 

from the point of view of the map, and the value of the declination angle as of the date of 

publication.  This diagram may also give the direction and amount of annual drift of magnetic 

North.  In lieu of a declination diagram a map may have a “compass rose” printed on it.  

Depending on the preferences of the publisher, this compass rose may point at true North or 

magnetic North. 

4. The contour interval. 

5. Older maps and orienteering maps may have a legend of map symbols used.  Specialized trail 

maps may also have a partial legend showing special symbols used on the map. 

6. Quad sheets will have a name, usually the name of the most prominent feature. 

 

 

 

http://pubs.usgs.gov/gip/TopographicMapSymbols/
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Scale 
 

The scale of a map is a mathematical ratio that indicates the equivalent linear measure on the ground.  

For example, on a Quad Sheet with scale of 1:24,000, one inch on the map equals 24,000 inches on the 

ground.  There may also be a scale bar.  Some people get confused between “large scale” and “small 

scale” maps.  The scale is the computed result of the scale ratio.  Therefore, the larger the denominator 

in the ratio, the smaller the scale and the greater the area covered by the map.  The largest scale map we 

will use this weekend is an orienteering map for Camp Herms. 

 

Contour Interval 
 

The contour interval on a topographic map is the vertical distance between two contour lines.  For most 

maps in the US this interval will generally be 20, 40, or 80 feet depending on the scale of the map and 

the steepness of the terrain.  Contour intervals may also be stated in meters.  Contour lines printed more 

heavily than other lines are “index lines” and somewhere on that index line is a number indicating the 

elevation above sea level of the line. 

 

Information on Compasses 

Selecting a Compass 

 

If you do not already own a compass, you may be buying one soon.  Here are some considerations in 

selecting a compass: 

 

1. Do not purchase a lensatic compass.  Purchase an orienteering compass with a rectangular base 

plate and a revolving compass housing. 

2. Purchase a liquid filled compass. 

3. Avoid compasses with opaque, colored or tinted baseplates.  This may obscure valuable 

information on a map if you are using it with a map.  A brightly colored compass may be easier 

to find in tall grass and brush, but the difficulty in using it with a map out weighs this possible 

advantage. 

4. Purchase a compass with a full set of orienting lines in the compass housing. 

5. Consider purchasing a compass with a mirror and a sight.  This will enable more accurate 

bearings, up to two degrees of accuracy.  A simple orienteering compass will be accurate to 

about ten degrees. 

6. Another advantage to an orienteering compass is that you can use it as a protractor to determine 

bearings off of a map.  This is a useful skill for orienteering and route planning. 

7. Purchase a compass with a lanyard or ensure that the baseplate has a hole to accommodate a 

lanyard. 

Components of a Simple Orienteering Compass 

 

1. Base plate 

2. Compass housing or bezel (The diagram on p. 66 of the 11
th

 edition of The Boy Scout Handbook 

incorrectly identifies the base plate as the compass housing.) 

3. Dial, sometimes referred to as “circle” 

4. Needle (North end is usually red.) 

5. Orienting lines in compass housing 
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6. Orienting arrow in compass housing (The end pointing to N or zero degrees is usually red.) 

7. Direction of travel arrow on the baseplate, or marker (a folding compass with a mirror and a 

sight will not have a direction of travel arrow, but will have a marked point on the base plate at 

the hinge.) 

Using Your Orienteering Compass 

 

Basic steps in using a compass: 

 

1. Hold compass level at chest height next to your body. 

2. Avoid power lines. 

3. Avoid masses of ferrous metal, both large and small.  This includes small objects on your body, 

in your hand, or in your pocket, and large objects such as automobiles and buried pipelines. 

4. For consistent results, hold the compass in a consistent position with respect to the eye and the 

rest of your body. 

 

Taking a magnetic bearing (azimuth) on a distant object: 

 

1. Holding the compass level at about chest height with the direction of travel arrow pointing away 

from you, and away from distorting influences, rotate your body until the direction of travel 

arrow points at the object. 

2. Rotate the compass housing until the red marked orienting arrow is aligned with the red end of 

the needle. 

3. Read the magnetic bearing (azimuth) off of the dial. 

 

Determining a direction of travel in the field: 

 

1. Set the direction of travel arrow on the desired magnetic bearing (azimuth). 

2. Hold the compass level in front of you next to your body at about your waist or chest with the 

direction of travel arrow pointing away from you. 

3. Rotate your entire body until the red tip of the needle aligns with the red orienting mark in the 

housing. 

4. Look up and sight along the direction of travel arrow.  Identify a distant object, possibly on the 

horizon.  This is your target for travel on that bearing. 

 

A Warning about Compasses 

 

A compass needle not only points to the magnetic pole, but it also points down somewhat.  The closer 

you get to the magnetic pole, the more the needle will dip.  Only at the magnetic equator will a compass 

needle rest in a level position.  Manufacturers of compasses compensate for this by counter balancing 

the needle slightly.  Consequently, compasses manufactured solely for use in the Southern Hemisphere 

may not function properly in the Northern Hemisphere and vice versa.  Any compass you purchase 

locally should be fine for the area in which it was purchased.  However, if you are going further abroad 

outside the lower 48 states, you may wish to check with the manufacturer to confirm that your compass 

will work properly where you are going.  The information below is copied from the Sunnto web site.  

Sunnto is a Finnish manufacturer of compasses. 
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Declination 

 

Most civilian maps are printed oriented to true North in the center of the sheet.  By convention, North is 

at the top of the map.  True North is the direction to the point on the surface of the earth that is 

considered the axis of the earth’s rotation.  Magnetic North is the direction to the magnetic pole.  At 

most locations on the surface of the earth, these are not the same direction.  The difference between the 

two is shown in a “declination diagram” in the margin of a map.  The diagram shows an angle and cites 

the degrees of declination as of the publication date of the map.   

 

 How to orient a map 

 

In California, the direction to the magnetic pole is to the right of the direction to true North.  To orient a 

map in California, SUBTRACT the amount of the current declination angle from 360 and set the 

“direction of travel” arrow on a compass on this bearing.  Set the compass on the map so that the edge of 

the compass is lined up with the vertical edge of the printed area, with the direction of travel arrow 

pointing to the top of the map sheet.  Rotate the map until the red end of the needle is in the red orienting 

arrow of the compass housing.  Your map is now oriented to true north. 

 

If the declination diagram shows magnetic North to the left of true North, ADD the current amount of 

declination to 0 and set the direction of travel at this angle.  Then proceed to orient your map by rotating 

the map until the needle is in the orienting arrow in the compass housing. 

 

Some maps, notably trail maps, may not have a declination diagram in the margin.  Such maps likely 

have a “compass rose” printed faintly somewhere on the map, showing the direction to magnetic North.   

Depending on the age of the map, you will have to rely on the accuracy of this compass rose. 

 

Orienteering maps are typically printed on magnetic North so there is no need to consider declination in 

orienting the map.  To orient an orienteering map, set the direction of travel at zero and align the edge of 

the baseplate with one of the orienting lines printed on the map.  Hold the map in one hand with that 

hand held flat and the compass aligned with an orienting line.  Rotate your body until the red end of the 

needle is in the red orienting arrow in the compass housing. 

 

The horizontal and vertical components of the 

earth's magnetic field vary considerably in 
different locations. For this reason Suunto 

compasses are balanced for 5 different zones. 

If the compass is used in an adjacent 

balancing zone, many compass pointers will 

tilt only slightly. However, the farther a 

compass is used from its correct zone, the 
more its pointer tilts. In extreme cases, the 

pointer will stick. For this reason, it is 

extremely important to know in which country 

a compass will be used.  
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 Warnings 
 

On page 72, the 11
th

 edition of The Boy Scout Handbook tells you to use the printed declination diagram 

for orienting a map.  This is not advisable.  The printed angle in the diagram may or may not be the 

actual value of the declination angle.  The printed declination angle will also not represent the amount of 

drift of the magnetic pole that may have occurred since the publication date. 

 

 Correcting for drift 

 

The value given for the declination angle in the marginal information of any map is current as of the 

publication date of the map.  The magnetic pole continues to drift and the declination angle on your map 

most likely is not current.  If the map is more than a few years old, you may wish to verify this 

information.  The marginal information on the map may give you a figure, expressed in minutes and 

seconds, of the amount and direction of this movement.  If you can find this information, you can 

recompute the declination angle from the publication date value. 

 

Alternatively, the National Geophysical Data Center web site offers a program to compute current 

declination with sufficient accuracy for any point on the surface of the earth on line.  You will need to 

jot down the approximate latitude and longitude of the center of your map before you do this, or you can 

do it by ZIP code.  The on line program for this can be found at 

 

http://www.ngdc.noaa.gov/geomag-web/#declination 

 

In addition to calculating current declination, this web site will also give the direction and average 

annual amount of drift for the location you specify. 

 

Orienteering 

 

Orienteering is a competitive sport which is integrated into the rank requirements for First Class.  There 

is also a separate merit badge for orienteering.  Competitive orienteering is a timed event.  The 

orienteering we will do this weekend will not be timed, and it is recommended that you not time your 

scouts.  It is more important to use the activity to teach basic skills. 

 

On Sunday afternoon you will use an orienteering map showing a course laid out around the quarry here 

at Camp Herms.  This map has no declination diagram, but is oriented to magnetic North.  Your patrol 

will be divided into two teams to complete this course.  At various control points, members of the 

training staff will take some of your time to discuss plant and animal identification. 

 

Very few Boy Scout units do true orienteering.  It takes a lot of work and requires special skills to create 

an orienteering map and set up an orienteering course.  Most units will run their scouts through a 

“compass course” giving bearings and distances to be covered to meet the first class requirement.  

Completing the course here at Herms will not make you an expert, but will acquaint you with the basic 

skills and requirements. 

 

Orienteering maps have additional symbols that are typically not used on conventional topographic 

maps.  These differences and similarities are summarized in the table on the next page.  Two major 

differences between orienteering maps and ordinary topo maps are the use of the color yellow to 

designate open country and the fact that orienteering maps are printed with orienting lines for magnetic 
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North.  Orienteering maps also cover a smaller area and are a larger scale than most topo maps.  Keep in 

mind the real objective is to teach boys how to use a map and compass to find their way and stay 

“found.”  The new scout Handbook actually provides information on the orienteering map symbol 

conventions and colors on page 355 without making clear that the information is for use with 

orienteering maps, not standard topographic maps. 
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Item Topo Maps Orienteering Maps 

Contour Lines Brown Brown or black 

Foliage Green May have no color, or different shades 

of green denoting difficulty of terrain 

Open Space or Grass Land No color Different shades of yellow denoting 

difficulty of terrain 

Water Features Blue Blue, small blue x’s may denote a 

hydrant or some other manmade water 

related feature 

Man Made Structures Generally black, 

although some classes 

of roads may use red 

Generally black 

Parking Areas Usually not shown Tan 

Fences Usually not shown; 

black dashed lines if 

shown,  

Black lines with hash marks 

Power Lines Black Black 

Embankments Not shown Brown line with hash marks 

Orienteering Control Points Not applicable Purple circles with control point in 

center 

Orienteering Course Between 

Control Points 

Not applicable Purple lines 

Orienteering Course Start 

Point 

Not applicable Purple triangle 

Orienteering Course Finish Not applicable Purple double circle 

Primitive Roads and Trails Black dashed lines Black dashed lines 

Archery and BB Gun Ranges Not shown Black arrowheads and lines 

Orienting Lines Not shown Generally black, blue on this Herms 

map 

Off Limits Areas There may be 

information about 

restricted areas such as 

firing ranges, military 

bases, etc. 

Red hash marks 

Built up areas too dense to 

show individual structures 

Pink Not shown 

Unverified photo updates Purple or grey Not shown 
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Performing a Map Reconnaissance 

Before going on any trek or orienteering course, you should examine the map to get a sense of the route.  

Performing a map reconnaissance of a topographic map is no different than planning a road trip.  Before 

you drive somewhere you will want to get a map of the area and check out your route ahead of time, 

noting route numbers, junctions, stopping points etc.  Do the same thing for a trek by answering the 

following questions: 

1. What is the scale of the map? 

2. What is the contour interval? 

3. Do I have to worry about declination?  What is the current value of the declination angle? 

4. Where is the start point? 

5. Where is the end point? 

6. How far am I going? 

7. Are there any roads or trails that I can, should, or must use? 

8. Where does the route go cross country? 

9. Does my route cross any barriers such as freeways, steep grades, embankments, cliffs, swamps or 

lakes?  Should I go around these barriers or attempt to go straight through? 

10. Where do I go uphill and where do I go downhill?  What is my elevation gain and/or loss? 

11. What other features or landmarks are there along the route that I can use to keep track of my 

position? 

12. If I am planning a trek can I identify potential water sources and emergency escape routes? 

13. Where do I cross streams? 

14. If I am engaged in orienteering, can I relate the clues to the symbols on the map? 

15. If you are planning a trek, mark your route on the map with a pencil and make notes about 

landmarks, etc. 

 

Relating the Map to What You See on the Ground 

 
One of the most critical skills in using a map is to be able to relate what you see on the map to what you 

see on the ground.  This is mostly a matter of continuous observation as you move along your route.  Try 

to relate what you see on the ground to what you see on the map.  You should take advantage of every 

break on a trek to get the boys to locate themselves on the map based on what they see around them.  

This becomes more difficult when you use maps of different scales since what seemed close on one map 

may seem more distant on a different map of different scale. 

 

Taking Off Distances and Bearings from a Map 
 

A basic skill in trek planning and orienteering is taking off distances and bearings from a map.  This can 

be done with a protractor and a ruler, or you can use your orienteering compass.  You compass will have 

graduation marks along the edge of the baseplate.  Find the markings for actual inches or centimeters 
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and use that to measure the distances.  To use your compass as a protractor do the following using an 

orienteering map: 

 

1. Lay the map on a flat surface. 

2. Lay the edge of the baseplate of your compass along the purple line with the direction of travel 

arrow pointing in the direction you will be going. 

3. Carefully rotate the compass housing until the orienting lines inside the compass housing are 

parallel to the orienting lines on the map.  Make sure the Orienting Arrow is pointing to the top 

of the map.  You may wish to slide the compass along the purple line until one the orienting lines 

inside the compass housing is directly over one of the orienting lines on the map. 

4. When you are satisfied with your work, write down the bearing of the direction of travel arrow.  

This is the bearing you want to set on your compass when you get ready to leave a control point 

and start on to the next. 

5. Use the scale along the side of the baseplate of your compass to measure the distance in inches or 

centimeters between the control points.  Use the scale of the map to compute the distance on the 

ground.  For example, a distance of 1 3/8 inches taken off the Herms Orienteering map converts 

to feet on the ground by multiplying 1.375 by 2000 and dividing the result by 12. 

Coordinate Systems 

 

One of the challenges confronting the earliest cartographers was coming up with a coordinate system 

that could be used to describe and locate points on the surface of the earth.  There are two primary 

systems in use today.  While some knowledge of these subjects is useful, knowledge of these systems is 

not a rank requirement per se.  However, the new 12
th

 edition BSA Handbook discusses this subject on 

pages 357 through 360.  Therefore it is useful to touch on these topics briefly.  This information is not 

presented in the 11
th

 edition at all. 

 

Geographic Coordinates 

 

The system of determining positions in terms of degrees of latitude and longitude are familiar to most 

scout leaders before they become scout leaders.  The system now in use has been in place for somewhat 

over 200 years. 

 

The unit of measure for latitude and longitude, degrees, is subdivided into minutes and seconds.  There 

are 60 minutes in a degree and 60 seconds in a minute. 

 

Latitude refers to the distance North or South from the equator, measured in degrees.  The equator is set 

at zero and latitude must always be described in degrees either North or South of the equator.  A position 

at 90 degrees North or South will be at the North or South Pole respectively.  Latitude lines are parallel 

to the equator.  The longest latitude line is the equator itself.  Since the latitude lines are all parallel to 

the equator, the distance measured on the ground North or South will always be the same regardless of 

how far North or South of the equator you may be.  Degrees of latitude all begin counting at the equator.  

Therefore, any position described using this system must state so many degrees North or South to be 

sure that we are talking about the correct hemisphere. 
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Longitude refers to the distance measured in degrees from an established zero line, the prime meridian 

which connects both poles and runs through Greenwich England.  Longitude lines are not parallel and 

converge as they approach the poles.  Thus the distance between two longitude lines measured in actual 

linear measurement (miles, kilometers, etc.) is less the closer one gets to the North and South poles 

respectively.  While any point on the surface of the earth can be accurately described using geographic 

coordinates, other mathematical calculations, such as determining the distance between two points is a 

very complex calculation.  Longitude must be expressed in degrees East or West of the prime meridian.  

The maximum number of degrees of longitude is 180 degrees. 

 

Latitude and longitude lines are rarely shown on maps of the scale we normally use for ordinary 

trekking.  However, there are often “tick” marks printed along the edge of the map in the margin 

showing different points of latitude and longitude, usually down to the “second.”  Taking a ruler and 

connecting these tick marks with a penciled line shows where these lines fall on your map. 

 

Universal Transverse Mercator Projection (UTM) Coordinates 

 

Because of the difficulties in using conventional latitude and longitude in solving a variety of navigation 

and gunnery problems, and the difficulties the allies had with different systems of measure (English 

versus metric) in World War II, the US military and its allies after World War II developed a different 

metric grid system called the UTM system.  Here in brief are the salient characteristics of the UTM 

system: 

 

1. The globe is divided into 60 grid zones at the equator beginning at the prime meridian.  Each 

zone is 6 degrees of longitude wide at the equator.  A zone is a sector of the Earth’s surface 

running from the equator to the poles. 

2. Since the earth is approximately 40 million meters in circumference at the equator, each zone at 

the equator is approximately 667 thousand meters wide (East to West) at the equator. 

3. The meridian at the center of each zone is assigned a value of 500,000 meters “Easting.”  All 

east/west distances are measured from this meridian with the zone. 

4. The equator itself is assigned an arbitrary value of 10,000,000 meters “Northing.” 

5. The meridian at the center of the zone and the equator are the bases for establishing a system of 

Cartesian coordinates within that zone.  Within that zone “grid North” is defined on the meridian 

in the center of the zone.  Because of the assignment of specific values to the equator and the 

center meridian in each zone, each pair of numbers in the coordinate system will always be a 

positive number.  There can be no negative coordinates.  This works well within the latitudes 

where humans normally work and live, and fight wars. 

6. Thus any location where you might be operating with Boy Scouts can be described by specifying 

first the zone, and the number of meters “Easting” and “Northing.”  Conventionally Easting 

coordinates are stated first. 

7. Unlike the longitude lines in the conventional geographic coordinate systems, the north/south 

lines in the UTM system remain parallel within their specific zone and do not converge onto the 

poles.  Thus no two grid systems within any pair of adjoining zones line up with each other at the 

zone boundaries.  The closer to the poles one goes, the more pronounced this difference 

becomes.  However, unless you are operating close to a zone boundary, this is not normally a 

problem.  The military also devised ways of overcoming this problem, but we will not go into 

this here. 
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8. Military maps are printed on “Grid North” not True North.  Declination diagrams on newer 

conventional civilian topographic maps may also show Grid North for that map.  Within any 

given zone, the closer you get to the poles of the Earth, and the closer you are to a zone 

boundary, the more that Grid North will diverge from True North. 

9. In the lower 48 states, there are ten UTM zones.  Most states actually lay across portions of at 

least two zones, as does California.  Nevertheless, this will not be a problem for most of your 

treks. 

Global Positioning System (GPS) 

GPS is a satellite based system for rapid and precise determination of position on the surface of the earth 

using data transmitted from a constellation of specialized satellites placed into orbit for this dedicated 

purpose.  The system was originally developed by the US military strictly for military use.  It is now 

accessible to non military users. 

 

In order to use the system one must have a handheld GPS device that, when activated, will give you 

current location information.  Many cell phones on the market incorporate GPS devices and many 

automobiles on the market today have built in GPS based mapping systems that display real time 

location information on a screen.  One can also purchase independent systems for use with older cars. 

 

The automotive systems also include a mapping capability, and this is key to understanding the 

limitations of GPS systems.  Having a GPS device that will tell you your location expressed in 

geographic coordinates is useless unless you can utilize the information with a map to locate yourself on 

that map.  Handheld GPS devices and cell phones do not have a large enough screen to provide you with 

a really useful map.  Tablet computers such as iPads can overcome this limitation. 

 

Understanding and using GPS is an advanced skill that exceeds the requirements for Tenderfoot through 

First Class.  There is an optional requirement under the Camping merit badge that involves use of a GPS 

system.  There is also a new sport called “Geo Caching” which is totally reliant on using GPS.  Geo 

Caching is a fun activity for scout units and there is now a new merit badge for Geo Caching. 

 

However, the OLS training in which you are participating is more basic, and provides you with the 

knowledge and skills you will need to use GPS effectively with a map.  If you really are interested in 

learning more about GPS, you should sign up for the classes on GPS offered at the LEAD event in 

January. 
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Measuring Distance & Height 

 

One of the rank requirements for First Class is to use one or more of the techniques described on pages 

346 through 351 of The Boy Scout Handbook to measure distance, height or width.  To do some of these 

you will need to know the length of your pace.  Using a tape measure lay out a known distance on the 

ground of 100 feet.  Count the number of individual steps you need to cover the 100 feet.  Determine the 

length of your step using the conversion chart that is part of this handout.  Keep in mind the distinction 

between a step and a pace.  A pace is two steps, one with the right foot and one with the left foot.  Some 

people prefer to use paces.  Some people may have one leg that is significantly shorter than the other and 

feel that using paces is more accurate.  If you do not have a 100 foot tape measure, go to a local football 

field and count the number of steps to cover the length of the marked field between the goal lines (300 

feet).  A conversion chart for converting the number of steps to a length per step is at the end of this 

document. 

Finding Direction without a Compass 

 

There are a variety of techniques for determining direction without using a compass.  They all rely on 

celestial objects in varying ways.  These techniques are described on pages 370 and 371 of The Boy 

Scout Handbook. 

 

Resources 

Print Resources 

 

In addition to The Boy Scout Handbook, there are a variety of publications that will help you understand 

orienteering and land navigation. 

 

Land Navigation Handbook, by W. S. Kals, published by the Sierra Club. 

 

Be Expert with Map & Compass, the Orienteering Handbook, by Bjorn Kellstrom 

 

Orienteering: The Essential Guide to Equipment and Techniques by Ian Bratt 

 

The Essential Wilderness Navigator (second edition) by David Seidman & Paul Cleveland 

 

BSA Fieldbook 

 

Orienteering Merit Badge Pamphlet 

 

Northern California Atlas & Gazetteer and Southern & Central California Atlas & Gazetteer published 

by DeLorme.  In addition to topographic maps, these maps also contain information on campgrounds, 

hiking trails, and other items of interest.  The maps themselves are on a scale of 1:150,000.  You would 

not carry this with you on a trek, but it is helpful for planning purposes. 
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Who Publishes Maps? 

For trekking in the back country where trail maps may not be available, the most commonly used maps 

are 1:24,000 scale topo maps published by the United States Geological Survey.  These are available 

through retail outlets or online. 

 

The United States Forest Service publishes its own series of topo maps of National Forests. The 

additional useful details that can be found on these maps are the numbered forest roads that may not be 

shown on other maps. 

 

Trail maps are available for almost every National Park, published by a variety of vendors.  Trail maps 

of the East Bay Hills, Mt. Tamalpais, Point Reyes, Henry Coe State Park, and Mt. Diablo are also 

published locally.   These trail maps also have contour lines on them. 

 

Trail maps can usually be picked up for free or a nominal cost for state parks and parks operated by the 

East Bay Regional Park District at the park entrances. 

   

Where to Buy Maps 

 

Maps can be purchased from a variety of sources.  REI and other equipment stores sell maps.  REI in 

particular has a good selection of trail maps and some Forest Service maps.  Do not wait until the last 

minute to acquire maps for your outings.  Some of the maps you may need may not be in stock and will 

need to be special ordered.   

 

Another option is to download maps from the USGS website and print them yourself.  This may require 

a larger capacity printer capable of handling larger sheets of paper.  You can also order maps directly 

from the USGS.  The web site is: 
 
http://store.usgs.gov/b2c_usgs/b2c/start/(xcm=r3standardpitrex_prd)/.do 
 

The maps download as large .pdf files and you need a large format printer to print them. 

Bay Area Orienteering Club 

 

The Bay Area Orienteering Club (BAOC) is a club of serious orienteering hobbyists.  In September or 

October of each year they run an orienteering event for scouts, referred to as “Scout O.”  It is well 

organized and eliminates the work required for leaders to set up an orienteering course to meet the rank 

requirement.  The participation fee is very modest.  The most recent event was on October 14, 2012. 

 

BAOC also has numerous other events during the year.  A typical event will have more than one course 

for different skill levels.  If an event includes a “beginner course” you can probably have your scouts do 

this and meet the first class requirement, so it is not necessary to confine your participation to just the 

annual Scout O event in October.  The BAOC has a website with information about their events.  

Monitor this site if you are interested in having your scouts do this.  Call the person named as being in 

charge of the event to discuss its appropriateness for beginner scouts.  They love to help young people 

become acquainted with their sport.  The website can be found at http://www.baoc.org/ 

 

http://www.baoc.org/
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In addition to these sponsored events, BAOC has set up some permanent orienteering courses in the bay 

area.  Information on these can be found on their web site. 

 

You should also be aware that true competitive orienteering and the BAOC sponsored event in the fall 

do not include measuring heights or widths, as required in the BSA Handbook.  This is something you 

will have to do separately. 

Software 

 

Probably the most popular mapping software is TOPO.  Using this you can create your own trail maps 

and trail profiles.  You can also use it for planning purposes.  You should consider having your troop 

acquire this. 
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CONVERSION CHART

Converts steps per 100 feet

Steps Feet per Step Meters per Step

23 4.3 1.33

24 4.2 1.27

25 4.0 1.22

26 3.8 1.17

27 3.7 1.13

28 3.6 1.09

29 3.4 1.05

30 3.3 1.02

31 3.2 0.98

32 3.1 0.95

33 3.0 0.92

34 2.9 0.90

35 2.9 0.87

36 2.8 0.85

37 2.7 0.82

38 2.6 0.80

39 2.6 0.78

40 2.5 0.76

41 2.4 0.74

42 2.4 0.73

43 2.3 0.71

44 2.3 0.69

45 2.2 0.68

46 2.2 0.66

47 2.1 0.65

48 2.1 0.64

49 2.0 0.62

50 2.0 0.61

51 2.0 0.60

52 1.9 0.59


