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Pre

Discover orienteering—a navigational sport that chal-
lenges your mind as much as your body. e book you
hold is based on years of e ort by top trainers from
Orienteering USA who have created a simple plan for
quickly developing the navigational skills that some
take years to acquire. Bob Turby II, former Orien-
teering USA team coach, USA Champion, and North
American Orienteering Champion, has been sharing
this system with beginners, competitors, and coaches
for decades and has now partnered with retired mili-
tary orienteer and past Orienteering USA President
Chuck Ferguson to bring this system to a wider audi-
ence. A foundation in the basic skills, techniques, and
processes presented in this book can rapidly prepare
someone with no previous navigational experience to
be successful at intermediate-level land navigation and
orienteering. Experienced orienteers and land naviga-
tors will nd a wealth of assistance, too.

Orienteering is a sport for the 21st century. The
modern world faces a variety of new challenges. Health
issues are at the forefront of modern discourse, and the
National Physical Activity Initiative aims to increase
fitness levels across the United States. Stewardship of
our natural resources will be increasingly important
in the years to come. The sport of orienteering pro-
vides an excellent foray into the outdoors and develops
a deeper appreciation and understanding of envi-
ronmental issues in addition to providing excellent
physical conditioning. Orienteering also requires crit-
ical-thinking and problem-solving skills, which are in
high demand in our technologically advanced society.
The confidence one develops by completing a course
independently is a priceless resource for adults and
children alike. Perhaps most importantly, orienteering
is a lot of fun! It’s a chance to exercise your mind and
body, run off-trail, and test yourself against the land,
the map, and yourself.

For those who get hooked on the sport, orienteer-
ing provides opportunities for exciting competition,
from local events all the way up to world champion-
ships. Orienteers enjoy traveling to the wide variety of
terrains used for such competitions and meeting fellow
orienteers from all over the country and even around
the world. Orienteering is a sport for everyone, with

face

participants ranging in age from under 10 to over 80.
Some compete seriously and are elite athletes, while
others enjoy the chance for a unique recreational expe-
rience with friends or family. The older demographic
benefits from the combined physical and mental chal-
lenges, both of which have been shown to increase the
quality of life at advanced age.

A wide audience can benefit from the sport and
the techniques presented. Learning orienteering and
land navigation skills can be useful to those in the
military and to search-and-rescue personnel. Anyone
participating in an outdoor sport, such as hiking or
hunting, should know the basic navigational meth-
ods used by orienteers. Anyone who relies on map
information, such as drivers or delivery people, can
benefit from improving their navigational skills. GPS
systems have been known to send those ignorant of the
map into dangerous situations. These techniques are
equally useful for anyone competing in sports involv-
ing a navigational component, including both wild
and urban adventure races. Experienced orienteers or
coaches unfamiliar with this system will find it easy to
understand and teach to others. Those with no previ-
ous orienteering experience will find that the method
presented makes it easy to quickly become successful at
cross-country navigation. If you have access to a local
orienteering club, however, it is recommended that you
use them as an additional resource to the book to get
the most professional orienteering experiences.

ORGANIZATION

Chapter 1 introduces the basics of orienteering, and
it establishes some historical perspective on the sport.

is is especially important for beginners who have
no frame of reference for the activities. Chapter 2 dis-
cusses tness, nutrition, and safety practices pertaining
to navigational sports. Chapter 3 details orienteering
tools and equipment. e meat of the book is in chap-
ters 4 through 6, which focus on orienteering skills,
techniques, and processes.  ese chapters address the
standard methodology used by Orienteering USA for

vii
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teaching and coaching the sport of orienteering. e
authors have spent many years developing and honing
this system with a variety of audiences. It distills the
sport into a small set of easy-to-remember skills and
techniques that can be practiced through a variety of
training exercises. Chapter 7 addresses sportsmanship
and ethics in orienteering. Chapters 8 through 10 take
a participant through the event experience, including
preparation and postevent analysis. Appendix A pres-
ents activities in a simple lesson-plan format indicating
the skills and techniques developed by the exercise, the
expertise level of the intended audience, and the equip-
ment needed for each activity. Appendix B provides
reproducible forms in the preferred format for track-
ing the results of a series of competitions, which allow
the coach to get a picture of competitive-weakness
trends. With this trend sheet, any coach will be better

equipped to make intelligent decisions about the type
and quality of training needed to overcome weaknesses
and bolster strengths.

This book has been developed in conjunction with
Orienteering USA to address the methods, techniques,
and types of orienteering that are commonly found
throughout North America. The authors are highly
experienced orienteers with expertise both as trainers
and as elite competitors. Orienteering USA is excited
to be a part of this book and to help bring the sport of
orienteering to a new 21st-century audience prepared
to tackle physical and environmental challenges. We
hope you have as much fun learning and teaching ori-
enteering as we do.

Clare Durand
Former President
Orienteering USA
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2 Discovering Orienteering

is chapter introduces a wonderful sport, orienteer-
ing, which is largely done outdoors. It explains the rel-
evance of orienteering and how the sport is for anyone
of any age or ability who has a desire to get o  the roads
and trails and experience nature up close or who wants
to get from one place to another using navigational
skills and techniques. Orienteering is both a skill and
an art, as you will learn as you read this book. Although
normally done individually, orienteering can also be a
team sport, giving participants team-building experi-
ences and fostering the full development of leadership
and communication skills.

WHAT IS
ORIENTEERING?

Orienteering consists of using a map, usually assisted
by a compass, to move from one location or place on
the map to others. e start is marked by a triangle.
Other locations are marked by circles on the map and
the nish is marked by a double circle. More details will
be presented as you move deeper into the book, and
you will see how the skills, techniques, and processes
learned in orienteering can help you navigate almost
anywhere under almost any conditions, whether you
are in the woods, on urban streets, or in a classroom.
However, the basics are that orienteering events are
staged on a map using speci ¢ locations, are timed,
and require you to navigate, whether you are walking,
running, canoeing, mountain biking, riding a horse, or
moving down a trail in a wheelchair.

Orienteering can be done recreationally for fun
or competitively at local, national, and international
levels. It requires decision making, which may have
to be done under conditions of competitive stress and
fatigue. Teachers love the way it stretches and chal-
lenges the mind and can complement almost any aca-
demic discipline. For business leaders, it hones mental
agility and decision-making ability. Soldiers, Marines,
and Navy Seals find it great training for combat skills.
Coaches appreciate how it tones the body, improv-
ing fitness. Parents find it a wholesome, confidence-
building activity for their kids. And green thinkers are
enchanted by its gentle impact on the environment and
its capacity to pull more of us into the great outdoors.

WHY LEARN
TO ORIENTEER?

ere are so many reasons to learn orienteering: As an
individual, you may want to be a more t, con dent,
and adventurous person who gets o the beaten path.
As an orienteer, you may never have learned some of
the basics or you may have forgotten them, slowing
you down. For the teacher, orienteering is a fun sport
that students can master at their own pace with little
equipment and in almost any area. For the recreation or
youth leader, orienteering is a sport that adds another
dimension to the usual activities and is fun and con-
tinually teaches vital lessons in integrity and fairness in
games and life. For adventure racers, expert navigation
is the key to winning. For the Marine, the Navy Seal,
the soldier, the park ranger, the smoke jumper, and the
expert in search and rescue, orienteering hones the vital
navigational skills of the profession. For the truck or
car driver and helicopter or airplane pilot, the ability to
run through the woods with a map and compass and
do it well translates directly into nding one’s way in
the countryside, in the city, or in the air. For the hiker,
trekker, hunter, bird-watcher, and sher, the ability to
use a map and a compass is an abiding need.

Having a Global Positioning System (GPS) unit
can make navigation easy—until it doesn't! Recall the
Rhodes family’s reliance in 2009 on their GPS pro-
grammed to find the shortest route, which ultimately
stranded them for three days in December in a snowy
Oregon forest. That overreliance on GPS technology
could have easily cost the couple their lives. The GPS
unit cannot think, but you can, and your brain is always
with you. You'll be far faster in the woods and better
at route choice than any unthinking, GPS-dependent
companion that relies, as one Marine colonel put it,
“on two failing batteries and three wobbly satellites!”

Orienteering success builds confidence, parlaying
fear of the outdoors into joyful appreciation. Success
does not require winning against others, unless that is
your motivation as you take part in competitive ori-
enteering; it is more often determined by your mas-
tery of the sport so that you can complete the course.
Repeated success builds self-esteem, and perhaps the
most important result is the lesson that failure is a tem-
porary state, banished by analysis, smart training, and



continued practice. In addition, orienteering is that
rare discipline where studying your work (going over
your maps and how you navigated through the woods
and fields) is actually fun. Finally, as with few other
sports, orienteering can be a lifelong, healthy obses-
sion. The oldest competitive age groups in the United
States and Canada are over 80 years old! Can 90 be far
behind?

If you begin orienteering using the systematic
instructions presented in this book, which have been
developed, improved, and expanded over more than
20 years, you can become a competent orienteer and
land navigator in mere months. If you already orien-
teer, this book will help you learn and prioritize new
skills and techniques, recall forgotten ones, and train
to overcome specific weaknesses.

Besides building navigation skills, orienteering
gives the thrill of problem solving on your own and the
excitement of off-trail running. It also provides many
opportunities to participate in events (or even create
them) and to meet new people.

BASICS OF
ORIENTEERING

At its most basic level, orienteering is a sport with many
variations that is centered on navigating on a map by
translating the map symbols into what you see around
you, or as orienteers say, reading the ground. Canadian
and European orienteers might say reading the terrain
or interpreting the terrain. Regardless, you are using the
map to nd your way. Chapter 3 explains the terms
ground and terrain in depth.

In orienteering, not only do you follow your map,
but you may also double-check your direction by occa-
sionally glancing at your compass. Orienteers seek spe-
cific locations such as human-made or terrain features
that are marked on their maps and easily identifiable
upon arrival. These locations are called controls and
are normally marked by control bags (or markers) of
orange and white (see figure 1.1). Because there may
be beginner, intermediate, and advanced courses at the
same event, each control marker has a unique identi-
fier, such as a three-digit number. You will know the
identifier for each of your controls before you begin.

Introduction to Orienteering 3

and they are designed to be seen from a distance.
They signify locations marked on the map.

Comepetitors record their finding of each control by
writing it on a scorecard, electronically recording it
on a finger chip (called an e-punch), or using a varia-
tion such as writing down a specific fact, as in urban
orienteering. Orienteering is most frequently done in
parks and recreation areas, but it also works beauti-
fully in buildings, classrooms, and streets and at play-
grounds, rivers, and lakes. Following are various types
of orienteering:

Automobile or ATV Relay
Bicycle or motorcycle Rogaine
Canoe or other Running or walking

watercraft Score
Cross-country Skiing or snowshoeing
Geocaching Snowmobile
Horseback Trail
Line Wheelchair
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Two Orienteering Essentials

Two essentials are necessary in order to teach
or learn orienteering. First is expertise, as pro-
vided by this book, and second is a useable
map for both teaching and competing. You
can start with almost any map, but as you
progress, eventually you will require good
maps created speci cally for orienteering. For-
tunately, acquiring those may not be as dif-
cult as you think.

When first learning to orienteer, beginners move
slowly and carefully. At the other end of the competi-
tive spectrum, world-class competitors run faster than
6 minutes per kilometer (orienteering uses the metric
system), or 10 minutes per mile. Running just under
10 minutes per mile will seem slow to road racers,
but orienteering competitors are flying through the
woods. And, despite their speed, world-class competi-
tors are also moving carefully. They cannot afford the
loss of time by even minimally going off in the wrong
direction.

Orienteering Maps

Early orienteering in the United States relied primarily
on the readily available 1:24,000 U.S. Geological Survey
(USGS) maps, often simply photocopied in black and
white. e USGS has mapped the entire United States,
and its maps can be purchased in many outdoor stores
or downloaded online. USGS maps are the maps most
frequently used in search and rescue and are well suited
for hiking, hunting, and shing (see gure 1.2a). ey
can be used to start orienteering instruction if no better
maps are available. Orienteering maps cover a much
smaller area and are therefore easier to interpret, greatly
helping the learning process (see gure 1.2b). As you
see the larger orienteering map, outlined in black, ts
easily within the smaller 1:24,000 USGS map of the
same area. In general, orienteering maps will be newer
and more up to date. See, for example, the road beside
the water tanks to the north on each map. It has obvi-
ously been rerouted since the smaller map was created.
Remember, because scales are fractions, a “larger” map
shows a smaller area of the terrain and a “smaller” map
includes more area. Later chapters will point you to

resources where you can learn to make your own maps,
which has double value in that making maps improves
your orienteering.

Orienteering Versus
Land Navigation

ough similar, orienteering and land navigation are
not the same. Orienteering builds on land navigation
techniques to improve speed, skill, and con dence.
Some basic skills and techniques are the same for both,
but orienteering develops those skills and techniques
well beyond land navigation. Military land naviga-
tion, as the U.S. Marines and Army call it, is useful to
hikers, backpackers, bird-watchers, hunters, and sh-
ers. Land navigation is obviously essential to members
of the military and adventure racers, but it also nds
a ready audience in college Reserve O cers’ Training
Corps (ROTC) units and high school Junior ROTC
(JROTC) students. Park rangers and search-and-rescue
personnel also use land navigation skills in their daily
work and can hone those skills greatly through ori-
enteering. Land navigation skills and techniques that
have been further re ned and practiced through ori-
enteering bene t everyone described thus far, as illus-
trated in the sidebar.

As you may know, the United States Military
Academy (USMA, commonly called West
Point) has a collegiate orienteering team. Soon
after graduating from West Point, one brand-
new second lieutenant deployed with her en-
tire brigade, dropped in place by helicopters
somewhere in the National Training Center
at Fort Irwin, California. e sta huddled
around the colonel. All looked desperately at
the maps that just did not seem to match up
with the surrounding countryside. Finally, a
call went out: “Find that lieutenant who was
on the West Point orienteering team and get
her up here!” She ran all the way, studied the
maps for several minutes, and then, placing
her nger well away from where the brigade
should have landed, she said, “\We are here.”
And they were. Everyone involved, including
the helicopter pilots, knew land navigation,
but she had orienteered.
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Scoring

As noted earlier, orienteering is a timed event. Partici-
pants compete against each other in categories based
on gender, age, and experience (e.g., a beginner com-
petes against other beginners). ey score by visiting all
of the orienteering controls in the correct sequence and
crossing the nish line. In the cross-country or point-
to-point format, each participant is assigned a start
time. Start times are staggered so that orienteers are not
often approaching the controls at the same time. s
also helps prevent participants from following others
(that is, following someone rather than navigating on
your own), which is not allowed. To determine your
score, your start time is subtracted from your nish
time, and the fastest time on your course and in your
category determines the winner. Everyone else scores
in sequence based on each person’s total time. In short,
you score based on how quickly you complete the
course against your peers. Most meets have a 3-hour
time limit to complete a course, so it is possible to be
disquali ed for being overtime.

You keep track of the controls you visit in several
ways, usually either manually (by punching a score-
card, sometimes called a punch card) or electronically
(by inserting a data collection stick, called an e-punch,
into a receptacle at each location). If using the manual
system, each control has a plastic puncher (referred to
as a punch) that resembles a small stapler. The com-
petitor arrives at the control, places the scorecard into
the open end of the punch, and presses the two sides
together, just as you would press a stapler. Tiny pins on
one side punch holes in a pattern on the scorecard in a
box numbered for the appropriate control. The pattern
differs at each control. At the finish, if the pattern on
your scorecard is correct for each of the controls and if
the punches are all in the correct boxes for the correct
controls, then you have proof that you visited the con-
trols. Take care not to lose your scorecard. If you fail to
present your scorecard, you get no credit for finishing
the course and the event never happened for you—true
heartbreak!

In an electronic system, at each control the com-
petitor inserts the data memory stick (the e-punch or
more rarely called a dibber) into an electronic recep-
tacle that records the time onto the data memory stick
and usually beeps and flashes a small light to announce
the successful recording of your arrival. At the finish
line, there is a final receptacle, and then you proceed to
the download area and insert your e-punch one more
time in order to print your splits (how long you took
between each control) as well as your total time. Be

careful not to lose your e-punch or you will have the
same sad result as if you had lost your scorecard, but
worse—e-punches are a lot more expensive to lose!
Both of these scoring systems are explained thor-
oughly in later chapters. A third system often used in
urban (or street) orienteering involves writing down
something on your scorecard to prove that you visited
the correct location, such as the name on a monu-
ment. You are more likely to encounter manual sys-
tems at smaller events and e-punching at larger events,
especially events associated with orienteering clubs.
E-punches can normally be rented at the latter.

The many variations of orienteering allow almost
everyone to participate regardless of special interests or
needs, including people who use wheelchairs, moun-
tain bikers, skiers, horseback riders, people in automo-
biles or canoes, and, of course, in the largest numbers,
walkers and runners. Probably the most unusual event
in my experience was when armored personnel carriers
at Fort Benning, Georgia, tore around pine-tree-lined

Off to the next control! Before moving to the
beginner course, kids learn basic skills and have
fun with string orienteering.



tracts and roads, madly searching their maps for con-
trols at road junctions, nearby fields, and small hills.
The soldiers had so much fun that they hardly realized
they were training!

Older adults who like to jog or walk claim that ori-
enteering keeps the mind fit as well as the body. The
mental challenge of answering the question, “Where
is that control and how do | get there?”, backs up the
claim that orienteering is the thinking sport. Simply
getting to each control enhances fitness and challenges
the intellect. Not only do mature adults benefit from
orienteering, but much younger people do as well. For
example, string orienteering includes children as young
as four or five.

BENEFITS OF
ORIENTEERING

Orienteering 0 ers many bene ts, but its real attrac-
tion is that it is fun! It is a joy to walk and run through
forests and elds. If you like competing, there are
many age and skill-level groups to ful 1l that wish. e
ultimate quest for the orienteer is to nd the balance
between mental and physical exertion, to know how
fast you can go and still be able to interpret the terrain
around you and execute your route choice successfully.

Orienteering is a lifetime fitness sport that chal-
lenges the mind. It offers the obvious development of
individual skills in navigating while problem solving
to locate each control. Decision making is paramount:
Should I go left or right? Should I climb that hill or
go the long way around it? These decisions that con-
stantly arise require thinking more than quick reactions
or instinct; again, that is why orienteering is called the
thinking sport. And remember, these decisions are
being made under competitive stress and increasing
fatigue, helping you to become mentally tougher in
other stressful situations. Orienteers learn to be self-
reliant since most orienteering is individual, and even
in the team and mass-start versions, teammates usually
practice individually to improve.

Orienteering builds self-esteem; it takes courage to
forge ahead by oneself through unknown areas, par-
ticularly in the forests that are not familiar to those
who live in cities. So many easily reachable, beautiful
outdoor areas exist in the United States, Canada, and
the rest of the world that feeling comfortable in the
outdoors triples the pleasure of being there. Every time
you locate a control or relocate yourself from being
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temporarily misdirected, your confidence grows. Spa-
tial relationships become more meaningful as the ori-
enteer has to plan how to get from one place to another
and figure out whether the chosen route goes uphill or
downhill and when and how far. Good orienteers learn
to stay aware of their surroundings as they plan what
they will see along the route to the control, a talent that
is useful whether you are driving to your grandmother’s
or trying to find your way back from a classroom on
your first day of college. How can you plan what you
will see? The map symbols and contours will describe
it for your imagination. Orienteers learn to recognize
and use new resources, whether they are the map and
compass, the park or playground, or the more personal
resources of fitness and mental agility.

Not only is it thoroughly enjoyable to get out into
parks and forests and off the paths to experience nature
while orienteering, but also being a trained and expe-
rienced navigator can be plainly useful or even lifesav-
ing. On a simple level, you need never be lost again. A
complete definition of lost has two parts. First, you do
not know where you are located. Second, you do not
know how to get to a known location. Even if they are
temporarily mislocated, orienteers have the skills and
techniques to relocate themselves and to continue on
to their destination. Orienteers fully understand the
L.L. Bean T-shirt that quotes its founder: “If you get
lost, come straight back to camp.” Even if you do not
know where you are, if you know how to get back to
camp, then you are not lost. You can toss the word lost
right out of your vocabulary, because as an orienteer
you won't ever need it again!

Another important outcome of orienteering is
increased confidence. You may be timid but would like
to build your confidence and become better at a sport
than anyone around you, or perhaps you simply wish
to be more comfortable in the outdoors. Gaining the
skills and techniques to be able always to find your way
out of the woods builds confidence in all aspects of
your life.

Athletes who are tired of running circles on a track
or slogging along paved roads find running cross coun-
try to be refreshing while at the same time good for
building endurance and muscle. Outside of Florida
and parts of Texas, most orienteering areas tend to be
hilly, not flat. Undulations in the terrain provide the
right environment for athletes and nonathletes alike to
develop strong hearts, legs, and lungs.

Teachers have found that orienteering relates to
every academic discipline, from math to history to
environmental awareness to public policy, and it does
so in new and interesting ways. Orienteering at Valley
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One international orienteering competition
in Norway ended in the building that housed
the 1994 Winter Olympics hockey compe-
tition. After running a long course that in-
cluded a steep climb up a ski slope, orienteers
navigated with a map of the interior through
a dark cave using weak ashlights, entered a
lower oor, and had to nd their way through
dimly lit rooms and corridors until they sud-
denly burst into the brightly lit hockey arena
with the nish line directly across the ice—the
long way! Despite their fatigue, every orien-
teer found it highly satisfying to throw them-
selves down and slide headlong, backward, or
spinning across the ice to the nish.

Forge, Pennsylvania, brings American history right
to your own footprints. Counting paces and measur-
ing on maps teach the metric system through action
without obviously doing so. Keeping personal records
to improve while training implements data collection,
logical thinking, and demonstrable self-improvement.
Writing about your experiences improves word dis-
cipline and grammar while teaching audience focus.
Playing by the rules imparts ethics training and stan-
dards of fairness.

Finally, people who enjoy orienteering become
enthusiastic about environmental stewardship. Orien-
teers believe in the motto, “Take nothing away; leave
nothing behind,” another way of saying that orienteers
clean up their trash and don't pick the flowers. Because
orienteering is gentle on the environment, orienteers
do not damage the areas they cross, nor do they cross
over areas that are fragile. Orienteering mappers are
careful to mark as off-limits areas that are inhabited by
endangered plants and animals or that are private land
on the maps they develop for competition and train-
ing. Event directors and coaches work closely with park
rangers and wildlife managers to protect local environ-
ments and fragile habitats.

PLACES TO ORIENTEER

You can orienteer anywhere you can make or obtain
a map. Orienteers navigate in classrooms, schoolyards,
city parks, urban areas, residential areas, streets, state

Orienteering is a lifetime sport. Technically dif cult
but physically less challenging courses are designed
for mature competitors.

and national parks, and wilderness areas. Even better,
you can orienteer in your community, throughout the
United States, and all over the world. Orienteering
map symbols and appropriate colors are approved by
the International Orienteering Federation (IOF) and
are followed around the globe (for example, blue stands
for water).  erefore, if you pick up an orienteering
map in China or Russia, you do not have to read Chi-
nese or Russian to understand the map well enough to
orienteer on that map. Symbols are further discussed
in chapter 3.

HISTORY OF
ORIENTEERING

Orienteering began in Scandinavia in the late 1900s
as a form of military training. Orienteering was ini-
tially a military term that referred to crossing unknown



In March of 2008, a group of American
friends and colleagues were severely injured
when a terrorist bomb exploded in a restau-
rant in Pakistan. e least injured person, a
long-time orienteer, took charge despite a
concussion, two burst eardrums, shrapnel
wounds, and a back injury. She organized the
evacuation, moving the entire party, includ-
ing one person carried in a chair, to the street.

ere, she commandeered a police truck with
bench seats in the back. She wanted to get ev-
eryone to the American embassy, but the driv-
er, who spoke little English, drove instead to
an Islamabad hospital that the orienteer had
never visited. While the hospital was giving
the injured the best care they could, she called
for help from the American embassy on her
cell phone. Although she had never been in
that area, she had kept up with her surround-
ings and knew her cardinal directions (the
mountains were to the north). She was able
to give excellent directions to her location so
that help arrived within minutes versus hours.
Later, she told this author that many years of
orienteering made keeping up with her loca-
tion second nature to her.

areas with the use of a map and compass. Major Ernst
Killander in Sweden played a major role in develop-
ing the rules and principles of orienteering as we know
them today. He organized the rst large orienteering
competition in Stockholm on March 25, 1919, and
220 competitors took part.

The development in the 1930s of a more reliable
compass with a liquid-damped needle further increased
the growth and popularity of orienteering. Bjorn Kjell-
strom, coinventor of this protractor-type magnetic
compass, moved to the United States in 1946 and held
a competition at the Indiana Dunes State Park in 1947.
He contributed to the development of orienteering in
North America for decades.

International Orienteering
Federation (IOF)

Orienteering development in Europe surged after 10
countries formed the IOF in May 1961 in Copenhagen.
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With both the Federal Republic of Germany (West
Germany) and the German Democratic Republic
(East Germany) as members, German was initially the
0 cial language of the IOF. e rst IOF Congress
established a commission to work on the international
competition rules for orienteering. e rst European
championship was held in 1962 and the rst world
championship in 1966. By 1969 the IOF had published
international speci cations for map symbols, and it has
continued to update and publish the rules and speci -
cations for map symbols since then. Although orien-
teering is not an Olympic sport, the IOF is recognized
by the International Olympic Committee (I0OC) and
has supreme authority over international orienteering.
e IOF, now housed in Helsinki, Finland, recognizes
four orienteering disciplines: foot orienteering, ski ori-
enteering, trail orienteering, and mountain-bike orien-
teering. English is now the o cial language.
Compared with Europe and Canada, orienteering
development in the United States was slower. Early in
the summer of 1967, the United States Marine Corps
(USMC) Physical Fitness Academy at Base Quantico
in Virginia adopted orienteering as a better way to train
for military land navigation. Then in the fall of 1967,
Harald Wibye of Norway helped the Delaware Valley
Orienteering Association (DVOA) stage a public ori-
enteering event at Valley Forge, Pennsylvania.

Growing Popularity
In the United States

An early orienteering enthusiast was Marine Corps
Major Jim “Yogi” Hardin, a t reconnaissance
Marine recently returned from Vietnam. In the
military, reconnaissance is often shortened to recce
and refers to scouting out unknown areas for paths,
roads, water crossings, and enemy locations. Recce
Marines receive special training in moving across
unknown terrain with map and compass, so when
Yogi attended his rst orienteering meet in Guelph,
Ontario, he thought hed show the civilian orien-
teers how to move quickly through the woods. Five
hours later when the tired major stumbled out of the
woods, Canadian professor Alex “Sass” Peepre, the
meet organizer, had taken down the start and nish
area, passed out the awards, and sent the competi-
tors home. As Peepre stood there, arms folded, foot
tapping the ground, Major Hardin walked up with a
sheepish grin and said, “ ere is more to orienteering
than meets the eye. What do orienteers know that
| don't?”
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Major Hardin’s curiosity and immediate recognition
of the value of orienteering helped drive the Marines to
form teams and develop doctrine that spread through-
out the Marine Corps under the auspices of the USMC
Physical Fitness Academy. Later, Marines took the lead
in founding the United States Orienteering Federation
(USOF) in Virginia in 1971, and the United States
joined the IOF in 1971 as the 21st member. Today
USOF is rarely used and Orienteering USA is the way
we refer to our national organization. Orienteering USA
sounds as if it is for everyone, and it is!

Army teams formed at Fort Belvoir, Virginia, and
Fort Benning, Georgia, developed additional expertise
and helped spread orienteering into Army ROTC units
in many colleges and universities. Unfortunately, in
the aftermath of the Vietnam War, the federal defense
department and the individual services were operating
on curtailed budgets and began to cut programs. One
of the earliest eliminated was the USMC Physical Fit-
ness Academy, followed by a de-emphasis on orienteer-
ing in Army ROTC. The latter occurred more from the
loss of expertise than funding. Fortunately, Orienteer-
ing USA, while struggling, did survive. Many of the

Orienteering in Canada

Orienteering Canada (formerly the Cana-
dian Orienteering Federation) was formed in
1967. e founding orienteering associations
were Ontario, Quebec, and Nova Scotia. Ori-
enteering Canada joined the 1OF in 19609.
Canada and Japan were the rst two non-
European federations to join the IOF.

Bjorn Kjellstrom, the Swedish co-inventor
of the protractor-type, liquid-damped mag-
netic compass in the early 1930s, was instru-
mental in introducing North America to ori-
enteering. He organized events in Canada and
the United States in the 1940s and 1950s. As
mentioned earlier, Alex Peepre, a physical ed-
ucation professor at Guelph University in On-
tario, organized many events in the 1960s and
1970s to help develop the sport, and through
his in uence on the Marines, he helped es-
tablish the sport in a more formal way in the
United States.

early orienteers who came to the United States from
Scandinavia as well as those from the Army and Marine
Corps continue to contribute to U.S. and Canadian
orienteering to this day.

Most orienteering activity in the United States today
is nonmilitary and in the hands of competent civilian
volunteers, whether they are hosting events, forming
clubs, publishing the national magazine (Orienteer-
ing North America, or ONA, as it is better known), or
running the national organization, Orienteering USA.
Orienteering does owe a great debt to its military ori-
gins, which clubs and Orienteering USA are happy to
pay back whenever they can assist ROTC, JROTC, the
military academies, and the occasional training course
for current members of the military.

As orienteering in the civilian community moved
forward, military orienteering suffered from the fre-
quent transfers of its members from post to post. As a
result, the expertise to coach and train college ROTC
students rapidly degraded. With the absence of com-
peting teams, skilled new military orienteers rarely
developed. Military orienteering remained barely alive,
chiefly at the USMA at West Point. Today, West Point
orienteering has experienced a resurgence, and the mil-
itary academy is the perennial collegiate powerhouse
and national champion in orienteering.

Though orienteering at the collegiate level has
nearly disappeared, orienteering in the civilian com-
munity has thrived with the exciting expansion of
orienteering into U.S. high schools through JROTC.
Despite the title and uniforms, cadets are civilians and
high school students with the advantage of having a
formal structure and its resources to learn orienteering.
School leagues exist in several states, including Califor-
nia, Washington, and Ohio. JROTC competitions can
be fierce, especially among Navy units in the South. Al
come together to compete for some beautiful trophies
in the annual interscholastic national championships
staged by various orienteering clubs around the nation
and sanctioned by Orienteering USA.

Unlike many European countries (and Canada for
a time), orienteering in the United States received no
government funding. Orienteering USA (then called
USOF) struggled along as an all-volunteer, educational,
nonprofit organization. Perhaps the paucity of govern-
ment funding as well as our distance from the birth-
place of orienteering partially explain why orienteering
events in Canada or the United States may draw from
50 to 800 competitors, but such events in Scandinavia



may have more than 20,000 participants! During this
time, European, Canadian, and occasionally American
orienteers wrote several excellent texts on orienteer-
ing and mapping, such as Orienteering for Sport and
Pleasure by Hans Bengtsson and George Atkinson (Ste-
phen Greene Press, 1977), Mapmaking for Orienteers
by Robin Harvey (British Orienteering Federation, 1st
edition 1975, 4th edition 1991), and A Basic Manual
for Orienteering by Jack Dyess (Colonial Press of
Belpre, 1975), to mention just a few. Meanwhile, U.S.
orienteers developed local instruction of varying qual-
ity. The national organization helped where it could,
mainly through clinics at summer conventions and
year-round through articles in its excellent publication,
Orienteering North America. Today, excellent training
in a systematic format is offered by OUSA through its
excellent courses for orienteers, coaches, and teachers.
This book is the latest initiative to bring orienteering
skills to everyone.

Advances in Mapmaking

As the sport progressed in the United States, European
advances in orienteering mapmaking were imported,
along with European mappers. e civilian orienteer-
ing world moved into ve-color, detailed, 1:15,000
scale maps for major competitions. (Orienteering
competition uses the term meets.) Such detailed maps
rapidly improved training e ectiveness so that orien-
teering expertise spread in civilian orienteering as it
receded in the military community. Today, Orienteer-
ing Computer Assisted Drawing (OCAD) software
has made detailed orienteering maps available to
every orienteering club. OCAD is already linking into
widely available public databases created by LiDAR
(light detecting and ranging) capability for even easier
mapmaking. LIDAR uses a laser pulse from an air-
plane to the ground, integrated with GPS and inertial
measurement unit (IMU) technology, to make high-
resolution topographic maps. It looks down through
even moderate tree cover to accurately map objects
and the contours on the ground below and can even
detect objects as small as individual boulders and
fallen trees!

Good map and compass skills highly complement
the use of technological advancements such as GPS
units, and those skills are essential for route planning
or when either the batteries or the satellites fail or are
jammed. Orienteering using GPS units occasionally
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happens for fun, but it is incredibly slower than run-
ning on a good map.

WHAT ORIENTEERING
IS NOT

In addition to understanding what orienteering is, it
is important to understand what it is not. Orienteer-
ing is not simply following a magnetic bearing (an
azimuth) and counting your paces, although both are
useful to the orienteer. Pace counting and azimuth fol-
lowing are often mislabeled as land navigation or orien-
teering. Dead reckoning is the term the military uses to
describe pace and azimuth. If pace and azimuth are all
you know, woe unto you when you encounter a high
mountain, uncrossable water, or a tall brick wall or
enter a competitive meet! Orienteering will teach you
to handle those and many other challenges with ease.

Orienteering is not following another person. The
vast majority of orienteering disciplines are done by the
individual. Following others can lead to disqualifica-
tion, as mentioned previously. Orienteering is not a
race where speed always wins. Like the tortoise and the
hare, the competent orienteer will beat the merely fast
runner every time. Mastery of the skills and techniques
in this book will make you a competent orienteer, a
good teacher, and a better trainer and navigator.

Orienteering is not just something soldiers do.
Adventure racers, hunters, backpackers, bird-watchers,
hikers, and many others practice and enjoy orienteer-
ing. Orienteering also is not geocaching, although
that can be more fun for the orienteer than the inex-
perienced would-be enthusiast. Orienteering is not for
cheaters. Cheating in an orienteering event can lead to
a lifetime ban! Orienteering is a sport based on indi-
vidual integrity and honesty.

COACHING
CERTIFICATIONS

Recently, Orienteering USA has vigorously addressed
the requirements to train, teach, and certify to help the
growth of orienteering. For example, Orienteering USA
supports Zero to Orange in  ree Days, a beginning
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orienteering course developed by former North Ameri-
can and three-time U.S. orienteering champion, co-
author Bob Turby II. Over three days, the Zero to
Orange Course takes the student from knowing zero
about orienteering to completing an intermediate (or
orange) course in two hours or less. Additionally, it
is a great review for those who already orienteer. s
book is based on the Zero to Orange course. With the
assistance of the U.S. Olympic Committee, Orienteer-
ing USA members developed a coaching manual, three
levels of coaching, and courses to support both. Olym-
pic Level 1 coaches are certi ed to teach and coach ori-
enteering at the local level. Olympic Level 2 coaches
work at the national level, and Olympic Level 3 certi -
cation indicates quali cation to serve the federation at
the international level.

What makes a good orienteering coach? Interest-
ingly, the same characteristics that make a good teacher
make a good coach. First, you do not have to be an
orienteer! But you do have to do your homework—
you need to know your subject. Find out about the
sport: Master this book, get a copy of the coaching
manual from a vendor, go to an orienteering meet,
download the Orienteering Training Manual at http://
orienteeringusa.org/sites/default/files/pheifferOTM.
pdf, and so on. Once you have a basic understanding of
the skills and techniques and a nearby map, work with
your competitors and have them chart their progress
(see chapter 10 for more information). Just as a good
teacher gives tests to determine what has been learned,
a good coach tests the team with meets. Each individ-
ual’s meet time compares against a test score and must
be further broken down to find what areas to teach and
coach. To quote the general who formerly commanded
the Marine Corps’ training command, “Training with-
out testing is playing.” Good coaches have their com-
petitors analyze their own runs to determine strengths
and weaknesses. A coach without data is a coach who is
guessing. A coach with data knows exactly what needs
work.

Additionally, OUSA sponsors orienteering certifi-
cation at three levels of competence—Navigator, Path-
finder, and Expert—and anticipates adding a fourth
level, Distinguished Expert. Most beginning orienteers
are highly motivated to move forward in their compe-
tence and to have it recognized by an official certificate.
For more information about the navigation certifica-
tion program, go to http://orienteeringusa.org/youth-
leaders/certification/navigation. Adventure racers have
found it highly useful to orienteer until they can be
certified at the Navigator level.

Orienteering coaching in Canada is offered through
a partnership between Orienteering Canada and the

Coaching Association of Canada (CAC). You can
find information about coaching in Canada at www.
wgacarto.ca/NCCP/Coaching.htm.

LEARNING
TO ORIENTEER
SYSTEMATICALLY

Do you have to learn how to orienteer systematically?
Can't you just go out and do it? Actually, you can do
just that. You can gure out the skills and reinvent
some of the techniques on your own over several years
if you're good—and, by the way, most people will get
faster with experience. Or you can pick up the skills,
techniques, and processes from this book, from your
teachers and coaches, and from practicing and compet-
ing. If you go about it systematically, you can become
a competent orienteer and land navigator in mere
months. If you already orienteer, you can learn and pri-
oritize new skills and techniques, recall forgotten ones,
and train to overcome speci ¢ weaknesses. Or, you can
just muddle through. Either way, you're in the woods,
doing something healthy. Coach Turby Il developed
the course leading to this book after observing that
many orienteers were learning in haphazard fashion,
because despite excellent instruction in some phases
of the sport, there was no overall systematic approach
taking participants to a high level of competence.

SUMMARY

is chapter has described orienteering. It has listed the
many bene ts of the so-called cunning running from
this healthy and mainly outdoor activity. It has brie y
traced the history of the sport and hopefully motivated
you to give orienteering a try, whether it just sounds
new and exciting or whether you want to be able to nd
your hunting spot every time you go into the woods
with your map. Perhaps you wisely plan to acquire the
skills that could save your life or someone else’s rather
than dangerously following unthinking technology.
You may like the idea that you can orienteer in many
foreign countries, or you may simply appreciate that
everyone can orienteer in some fashion. e main pur-
pose of chapter 1 was to convince you that orienteering
is doable and fun. If any of these reasons appeal to you,
read on—orienteering is for you!



CHAPTER

2

Fitness, Nutrition,
Equipment, and Safety
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Buy a pace counter (or pedometer) ata tness store and
it will usually contain a brochure advising that walking
or running 10,000 steps a day will maintain good t-
ness and help maintain a healthy body weight. What
better way to cover several thousand of those steps than
hiking in the country, jogging along paths, or running
through meadows and trees? Not only do you get to
enjoy the many pleasures of nature, but you can also
set, obtain, and enjoy the goals of nding your controls
in the shortest time, by the shortest route, or with the
least outlay of energy. You can choose how competitive
you wish to be and it is all good exercise!

This chapter is aimed at both competitors and
everyone else involved in orienteering, from coaches
to teachers to competition organizers. It covers fitness
gained from orienteering as well as how to train, eat,
and drink. In addition, it discusses the gear and clothes
needed for orienteering. Last but not least, safety in
orienteering is examined and emphasized.

FITNESS

Being physically t is a must for success in all orien-
teering events except for trail orienteering, which leans
more heavily on mental acuity. Fortunately, orienteer-
ing contributes to tness, agility, and stamina. It would
be nice to say that orienteering also improves one’s bal-
ance, but | was born clumsy and haven't seen much
improvement despite years of running in the forests.
As with any other sport, before you begin to train, get
a thorough physical from your doctor to ensure you are
able to perform hard physical workouts without detri-
mental e ects to your health. Whatever your doctor’s
advice and regardless of whether you intend to stroll or
run like the wind, follow your doctor’s orders.

Orienteering specifically contributes to fitness in
three ways. These are the distance covered, climb, and
interval running.

Distance

First, start with simply the amount of walking or run-
ning required to complete a course. Beginning courses
may seem short to the experienced road racer—that
is, until you have tried them! After you progress from
the most basic course, you will nd orienteering has
more in common with cross country running or stee-
plechasing in the many ways it works the whole body.

e white or beginning course is 2 to 3 kilometers

long (orienteering is a metric sport), which is less
than 2 miles. e longest and most expert course,
the blue course, can be 10K (over 6 miles) or more.
In the United States, there are seven levels of di culty
and length for national meets, although local meets
often shorten that number. National meets are called
A-meets, and local meets may be called B-meets if they
0 er the full range of courses or C-meets if they o er
less. Lengths and the technical di culty of courses are
presented in chapter 8.

Tons of articles and books have been written on
how to train to improve your distance running (also
known as endurance fitness). Most advice and coach-
ing boil down to increasing your stamina. To increase
your stamina, simply walk or run farther as you gain
fitness. It sounds simple, but most of us overdo that
aspect. No matter at what level you start training for
distance, ease into those increases. A standard rule of
thumb is to increase your weekly mileage by no more
than 10 percent. Therefore if all you can run or walk
when you start training to orienteer is 100 yards (91 m)
per day for six days (always take a rest day each week),
then move up to 110 yards (101 m) the second week.
Likewise, if you are already doing 5 miles (8 km) a day,
six days a week, for a total of 30 miles per week (48
km), then add no more than a half mile (.8 km) per
day the next week so that your total is now 33 miles
(53 km). By the way, if you listen to your body, you do
not have to run the same distance every single time. As
you read further, you will find that we encourage you
to vary your workouts so that you run hills on some
workouts and do intervals on others. Regardless, do
not increase your total weekly distance by more than
10 percent in any one week.

Chimb

A second contributor to tness comes from climb,
which is o cially measured on an orienteering course
by following an optimal route between each control
and counting every contour line that goes up, or climbs
(hence the name). An optimal route is one that would
likely be followed by an experienced orienteer. (Route
selection is well covered in chapter 6.) Going downhill
does not subtract from climb. Course designers care-
fully consider climb for each course and seek to comply
with a generally accepted international standard of no
more than 4 percent climb over any course. In a at
area such as around Houston, Texas, there may be little
or no climb at all. In the steeper regions around Lake
Tahoe, California, climb sometimes exceeds 4 percent
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Training for course climb is a must for success in orienteering events. Here, Carol Ross competes at the World

Orienteering Championship in Trondheim, Norway.

because there is so little at running or walking that
can be included in the course. e beauty of the Lake
Tahoe venue more than compensates for the exertion
of the additional climb. Once you have seen the area,
you will want to orienteer there as often as possible.

If you have never paid much attention to climb on
your walks or runs, be assured that 4 percent climb is
an excellent workout! As mentioned, climb is measured
in optimal lines of travel between controls. Very few
orienteers, whether brand new or experienced, follow
exactly the same route, so your own climb will differ
from the officially measured climb. Your climb may be
much more than the official climb, particularly if you
have what the Army calls the airborne mentality. This
outlook of doing things the hardest way to show that
you are tough causes you to run joyfully up and over
every hill you come to, greatly increasing your climb.
On the other hand, your climb may be less if you save
energy by going around some hills on your course (i.e.,
selecting an optimal course). A rule of thumb is to use
the same energy going up as you do in staying flat but
going twice as far. In other words, if you have a choice

of going over a hill on a line that will cover 200 meters
or running around the side of the hill for 400 meters,
the two routes will use about the same amount of
energy unless the hill is very steep, in which case run-
ning around it saves far more energy. How you choose
which way to go (route selection) is discussed in chap-
ter 6. Suffice it to say that climb is a major consider-
ation and that the best orienteers train for it, as you will
see in the discussion of hill repetitions.

Intervals

A third contributor to tness occurs because orienteer-
ing is an interval sport. You begin from a complete
halt at the start line—unless, of course, you run up
breathlessly just as you are supposed to start, shout-
ing, “I'm here! I'm here!” s is not the recommended
procedure. From the start, you run or walk briskly to
the rst control, where all must again stop to mark
their scorecard, either manually or electronically. is
stop-start process is followed until you charge (or
amble) across the nish line after visiting every control.
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Interval training occurs when you move from a
slower speed (or a halt) to a faster speed and repeat the
sequence over and over. Interval workouts build speed
and endurance much faster than single-speed running
or walking do; however, the well-trained athlete will
do more same-speed running simply because interval
training is more physically demanding and takes more
recovery time. Almost anyone who attempted consecu-
tive interval training day after day would soon find
her muscular and cardiorespiratory systems fatigued,
making the body more prone to injury.

Two excellent exercises for orienteering are interval
workouts and hill repetitions (or hill reps), especially
if combined with distance running or walking. Both
exercises improve your fitness for climb, stamina for
distance, and speed.

Interval Workouts

A common interval workout on the track is to run one
lap of the track at or near your fastest race pace, fol-
lowed by a slow jogging or walking lap. Interval train-
ing in street running can be as easy as speeding up from
the telephone pole nearest you to the next one you can
see down the street or by replacing telephone poles
with city blocks.

Hill Reps

Hill reps are exactly that. Find a hill where you do your
running or walking and go up it at about 80 percent
of your race pace. Turn around at the top and jog or
walk comfortably to your starting point. At the starting
point, turn around and run or power walk back to the
top at the previous 80 percent pace.

When you first begin interval and hill-rep train-
ing, don't overdo it. If you can do three repetitions and
approximately maintain your speed, you have made a
good start.

Training With a Partner

e key to tness is the discipline to work out whether
you want to or not. Although | played football, basket-
ball, and baseball in high school and soccer in college,
my tness was speci ¢ to those sports. In other words,
I could sprint up and down the basketball court or the
soccer eld, but running 5 miles (8 km) was beyond
me in high school and something | never did even
when t for soccer. Later when | sought to try out for
a military competition that included orienteering, one
requirement was to run 5 miles (8 km) in 35 minutes

Once while working out with the Columbus
State University (in Columbus, Georgia) cross
country team, my running mate and | were
left far behind on the rst hill rep because the
many inexperienced runners ran much too
fast the rst time. On the second repetition
we moved up to second place (we ran side by
side) and stayed there behind the best runner
for the remaining nine hill reps. Few of the
new runners completed even four reps, and
all exhausted themselves on the very rst one.
e lesson is to run at only 80 percent of your
best pace to start, and if you cannot keep that
up for three times in a row, run slower. Hill
reps build stamina so that you can stay close
to your distance running speed on hills. Par-
ticularly as you begin, do not sprint. Sprinting
is running as fast as you can for a relatively
short distance. It burns up too much energy,
eviscerating stamina. Save the sprints for your
short-distance interval workouts.

just to try out. While struggling around a large recre-
ation complex one day, | ran into a mathematics pro-
fessor from my college, Dr. Albert Van Cleave. Albert
immediately suggested we train together even though
he was far tter than | was. He was also much more
knowledgeable and a super coach and friend. From this
experience | learned the great value of having a train-
ing partner. When | was lazy or the weather was wet or
cold and I thought about skipping my workout, Albert
would call and o we would go. When he felt that way
and I called, o we would go.

Having a running partner (or partners) whose
workout schedule fits your own is the best impetus to
keep you working out—in other words, if you do not
have the discipline yourself, forge a partnership to keep
you at it. By the way, it took me nearly five years to
outrun Albert in a race, and from then on we were
neck and neck most years as we alternated beating each
other. Also as we pushed each other in our workouts,
our racing times dramatically improved to the point
that we both ran 5 miles (8 km) in less than 30 min-
utes in numerous races. There is no doubt in my mind
that | improved that much because | had a training
partner.



Overtraining

In just a few weeks, you should begin to notice a real
improvement in your tness. However, do not over-
train! Once a week on the track and once a week on
the hills is plenty for the average orienteer. If you're just
starting, do one or the other once a week, but not both.

Pay attention to your running times, too. If your
interval times degrade to slower and slower times per
interval, lay off for a week before doing them again. If
that does not work, do the intervals at a slower pace
and add more slow laps in between the fast running or
the hill reps.

Make sure you listen to your body. If you are sore
to the point that you don't recover within two days,
make the workout easier until your body and mind
can handle the harder work. If you are too frequently
sore, you may be more likely to quit, so be smart about
your training. Increase your workout by no more than
10 percent in any one week and listen to your body’s
fitness indicators—both pain and the absence of pain
can tell you how hard to train. This is worth repeating:
Before you begin to train, get a thorough physical from
your doctor to ensure that you are able to perform hard
physical workouts without detrimental effects to your
health.

NUTRITION

What you eat is extremely important for tness, grow-
ing in importance as you improve your orienteering
ability. Americans eat way too much junk food, which
contributes to the current epidemic of obesity in the
United States. Most of us would be better o losing
a few pounds, especially if we orienteer. Remember
climb? e fatigue of carrying excess weight up a hill
brings home just what obesity is doing to us on a daily
basis, not to mention the increased wear and tear on
the knees and back. Interestingly, a skilled but over-
weight orienteer can triumph over a physically t but
poorly skilled orienteer. It is in our best interests to
maintain a healthy body weight, but sometimes it is
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nice to see people who have worked hard on skill and
technique enjoy success from their e orts.  ere are
many books and articles on nutrition, but the bottom
line to losing weight is to expend more calories each
day than you eat.

Liquids

Liquids are an important part of your overall diet.
Sugary drinks such as colas and some sports drinks
will add weight even if you otherwise eat sensibly,
so you should avoid them. Frequent consumption
of diet soft drinks is also not recommended, because
they bring almost nothing healthy to help meet your
body’s needs—especially your body in training. Stud-
ies have shown that diet drinks stimulate the appetite
and fail to send a “full” message from the stomach to
the brain, leading to the overconsumption of calories.
Look around at mealtime and you will note that diet
drinks often accompany overeating. If you truly want
a healthy body, consider the nutritional value of every
bit of food and drink that you consume. Of course it
is okay to have the occasional cookie, piece of cake, or
soft drink, but if these foods and nonfoods are a regular
part of what you eat, make some changes!

Orienteering thrives with strong bones, so unless
you are lactose intolerant, milk should start your day,
whether in a glass or poured over a bowl of healthy
cereal. If you can't drink milk, orange juice fortified
with calcium provides natural energy and vitamin C
while also starting your day off well.

Proper hydration during training and competi-
tion helps keep your mind working despite fatigue
and helps ward off heat-related problems. Standards
for placing fluids on orienteering courses recommend
having water available at least every 2.5 kilometers,
with more frequent placement if it is extremely warm.
Advanced course designers often forget that the begin-
ners on the shorter, easier courses still may be out for
hours as they learn to orienteer. Therefore, if you are a
slow orienteer, carry your own water or recovery fluid.
(Hydration packs such as Camelbaks are readily avail-
able and do not interfere with your movements.) Like-
wise, be sure to hydrate when you train.

Orienteering and training for orienteering are both great ways to burn calories. However, be careful not to use
your increased activity as an excuse to eat far more calories than you need.
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If you are an event organizer, put enough water on
the beginning courses! Never shortchange your train-
ing or competitive events when it comes to hydration.
It is better to have too much water on a course than
too little.

Replenishing After
a Workout or Meet

At the end of an exercise or competition, a well-
chosen, low-sugar sports drink that replenishes elec-
trolytes speeds recovery. If available, you may wish to
imbibe small amounts of sports drinks as you work out
or compete. Try drinking them slowly during training
to see if they upset your stomach. Because most national
competitions run for two days, an electrolyte-replace-
ment drink in each day’s nish area enhances recov-
ery of energy, mental agility, and sense of well-being.
Electrolyte replacement is most e ective soon after the
expenditure of e ort. In other words, the quicker you
can drink after exercising, the more bene cial itisto a
quick recovery. Waiting several hours to drink, although
better than not drinking, is a sure recipe for a slow,
delayed, and ine cient recovery. Because some people
do not like or cannot tolerate electrolyte-replacement
drinks, water is usually the only drink provided on the
course, and it should always be available at the nish. If
there is a choice, go for the electrolyte-replacement or
nutritious drinks  rst. Even fruit juices (without added
sugar) are generally better for you than water. Stud-
ies on the sports nutrition scene extol low-fat milk as
the best recovery uid. Regardless of your choice, start
drinking immediately. By the way, not all electrolyte
drinks are equal, so do your research on the Internet—
you will nd some that are much better than others.
Ca einated drinks and alcohol absolutely should not
be used for uid replacement, especially immediately
after a hard workout.

EQUIPMENT

Orienteering is not gear intensive for the individual,
but a number of items are needed.  ese include a
compass, a whistle, a watch, an e-punch (possibly),
clothes, and shoes.

Compass

A good beginning compass has a movable bezel (the
importance of which will be explained later) and

various scales on the front edge and the sides of the
baseplate. Because most orienteering maps are metric,
your compass should have a millimeter scale. e mil-
limeter scale works perfectly on the 1:10,000-meter
scales of most orienteering maps until you are good
enough to run the top levels that have a 1:15,000 scale.
If you already have a baseplate compass and it has no
scale or the wrong scale, simply tape a piece of athletic
tape across the front edge and use a nonsmearing red
pen to make your own scale. One way to obtain the
correct scale is to copy it from someone else’s compass,
and a second way is to copy it from the map. If you do
not have a compass or you leave yours at home, you
can rent one at most meets. Compasses are discussed in
depth in chapter 3.

Whistle

A good plastic whistle is an important safety device.
Buy a pealess whistle, which is a whistle that works
when wet ( gure 2.1). At the end of this chapter, the
section on safety explains how to summon help by
repeatedly blowing three short blasts. It also explains
why you must stay in one place if you do send such a
signal.  ree short blasts mean, “Come to me.” Many
orienteering clubs sell safety whistles emblazoned with
the club name and logo. Finally, most meets require
participants to carry a whistle, and all meets should!

igure 2. Vila
case of emergency.

Watch

An inexpensive wristwatch that will help keep you
within the time limits is an essential piece of equipment.



As will be discussed in the section on safety later in
this chapter, you should not rely on carrying your cell
phone on a competitive orienteering course, although
carrying a cell phone is encouraged in training. Regard-
less, never carry your cell phone to keep up with the
time, but always wear a wristwatch and consider it an
essential part of your equipment.

E-Punch

Another piece of gear that orienteers generally acquire
when they are able to attend meets that use electronic
punching is their personal electronic probe. e
e-probe (more commonly called the e-punch) is a small,
elongated piece of plastic containing an electronic chip
(see gure 2.2). It attachestoa nger (usually the index

nger) by an elastic band. e e-punch costs about the
same as a good compass. Later chapters go into more
detail about e-punches, which are not only fun to use
but also have great training potential.

Clothing

A good beginning approach to clothing is to think
about what orienteering clothes should speci cally do
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for you. First, they should be lightweight, not weigh
you down (see gure 2.3). Second, they should not
hold water but shed it easily. Wet clothes are uncom-
fortable and heavy and will slow you down. ird, they
should resist long rips so that when you get the occa-
sional snag, you aren't left with large areas of your anat-
omy either showing or vulnerable to Mother Nature.
Fourth, they should protect you to some degree from
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odious plants such as poison oak and poison ivy, which
you may not recognize or notice. Fifth, they should
have at least one closable pocket for carrying your
emergency whistle and, hopefully, a spare compass.
Sixth, it is rewarding to wear something that cushions
your shins from any banging. No one is quite sure why,
but orienteering leads to banged shins almost as much
as soccer does.  erefore, it is a good idea to wear some
type of shin guards, such as the gaiters that you often
see on experienced orienteers. Gaiters are padded over
the shins and slide on over the socks and pant legs right
up to the bottom of the knee (see gure 2.4). To stay in
place, most have a \Velcro fastener to slip through the
front shoestring of your shoe and a tie string looped
around the top of the gaiter just below the knee.

In the earliest days of orienteering, before gaiters
were available, orienteering socks were used. These
long socks had a rubber or plastic shield molded to the
front in order to turn thorns aside, but they provided
no cushioning when you hit your shin on the occa-
sional downed tree or rock formation. Gaiters have
largely replaced these socks, but orienteering socks
with improved shields have come back strongly. Using
the new orienteering socks eliminates gaiters from your

orienteering gear. The new socks are lighter as well,
but they provide little padding if you bump your shins
going over a log or a fence.

Orienteering attire can be wildly colorful for the
frequent orienteer. However, to get started, any old
pair of long pants will do, but the lighter in weight, the
better. For a top, an old long-sleeved shirt works. Your
feet will be fine in an old pair of running shoes or light
hiking boots. Why does the word old precede every
item of clothing? Because once you depart from the
open trails of the beginning course, you will be travel-
ing cross country, dodging briars and fallen trees, and
sometimes moving through thick brush. All of these
snares have heard the long-ago AT&T “Reach Out
and Touch Someone” commercial, and you are liable
to get rips and tears in your orienteering pants, shirt,
and even shoes right off the bat. A nice reason to wear
a long-sleeved shirt is to keep those rips and tears on
your clothes and not your skin. Be aware that male ori-
enteers, through some macho genetic input, may feel it
manly to return with bleeding forearms and a scratched
face. Some even go so far as to run in shorts, suppos-
edly for speed, but more likely for postrace “I've got
more scratches than you!” appeal.

Ripstop Fabric

Orienteering clothing is generally made from ripstop
material for the reasons just described. It is lightweight,
cool, and dries quickly when wet. Most O-suits do
little to keep the wearer warm, but being in motion
takes care of that. ey are also easy to wash out in the
sink for back-to-back events and can be hung over the
shower rod to dry. Today’s modern military clothes are
both lightweight and resistant to tearing as well (rip-
stop), and they have lots of pockets if you are the type
who wants to be prepared for any eventuality. (Hint:
Dont Il up all those pockets—they get heavy!)  ere-
fore, surplus military pants and shirts make excellent
starter orienteering clothes.

Underclothes

Running shorts are usually comfortable, and on hot
days, you can strip out of your long pants at the nish
and be acceptably attired in your running shorts.
Women should strongly consider wearing a sports
bra.  ere are many good brands at any sports store
or outlet. Avoid 100 percent cotton socks. Cotton
socks hold water and sweat, so once they get wet, they
stay that way—not healthy for your feet. Any of the
modern running or hiking socks will generally work



well, especially the various wool blends. Orienteering is
a cool-weather sport in most venues, so cold feet from
wet socks can be miserable. A spare set of dry socks can
be a real friend at the nish line.

Shoes

ere are many kinds of shoes designed speci cally for
orienteering. Unfortunately, most of these shoes are
designed for use on one or two types of terrain. e
popular spiked shoes are great until you cross a large,
sloping rock surface, at which point they may slip
right out from under you. Additionally, many orien-
teering shoes provide little cushioning and support for
the entire foot. Because they are fairly expensive, our
advice is to avoid shoes designed speci cally for orien-
teering until you become quite good. In the interim,
most running shoes, and especially trail-running shoes,
will su ce, although the uppers are easily torn. Some
soccer shoes provide good traction on slippery terrain
and are inexpensive and widely available. Should you
happen to have weak ankles, there are high-top orien-
teering shoes designed just for this condition, but high-
top, light hiking boots can do the same.

Running cross country on uneven ground is a
sure recipe for spraining an ankle if yours are already
weak. Any orienteer with weak ankles should imme-
diately obtain a resistance exercise band and use it to
strengthen the ankles. They really work. Most bands
come with instructions, but a quick exercise is to sit
on the floor with back straight and legs stretched for-
ward, feet together. Place the band across both arches
and provide resistance by pulling the ends of the band
toward you. Then turn the left foot out to the left using
only the ankle, fighting the resistance of the band.
After 10 reps, repeat using the right foot. Then cross
your ankles and repeat the exercises to work the inside
of each ankle. Over time work up to 50 repetitions.

SAFETY

Orienteering is a very safe sport, and we keep it that
way by stressing safety. Safety planning is directly pro-
portional to the number of participants (and number
of organizers); the type, location, and duration of the
event; and the weather. A simple training event at
school with a few students may well be covered by the
school’s safety plan (it is up to you to nd out!) and
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the resources and people at hand. However, if you are
the organizer of an event in a large national park or
forest with hundreds of participants, you will obviously
need to make more extensive preparations, as further
discussed in this chapter. Regardless of the size of your
event, always insist that participants carry a whistle and
wear a watch (see chapter 8), and always have water
available on the course and at the nish.

Time is such an important safety consideration that
it deserves further discussion. Most events have a three-
hour time limit that begins when the competitor starts.
Thus, as mentioned earlier, a watch is essential equip-
ment. Although beginners are encouraged to carry a cell
phone in training, cell phones are not allowed in major
competitions. One reason is that a cell phone can dis-
able an e-punch receiver, and another is that many cell
phones have GPS navigational aids, which are against
the rules. Beginners (and sometimes more experienced
orienteers) often do not understand the implications
of being overtime and causing a search effort, so they
pay little attention to the three-hour rule. Initiating a
search-and-rescue effort carries serious consequences,
from notification of law enforcement and possibly
family members to the major disruption to complet-
ing the meet so that a search effort can be organized
to look for you. Meet officials initiate a search because
they assume you are mislocated or injured. On the
other hand, law enforcement officials must assume that
a crime has occurred! So the rule is clear: Report in! It is
the competitor’s responsibility to reach the finish line
within the time limit whether you have found all but
one of the controls or none at all. And the absolute
worst safety misbehavior is to sneak off the course and
go home without reporting to a meet official, result-
ing in a needless search effort. Teachers, coaches, and
team captains must be certain that all of their competi-
tors have reported to the finish line before leaving the
venue. However, that does not remove the full respon-
sibility from the competitor to report to the finish line.

Safety planning is based on Murphy’s Law, which
states, “What can go wrong, will go wrong (and at the
worst possible time).” As the Scouts say, “Be prepared,”
because Murphy will strike! Murphy’s Law sounds
humorous, but it has been proven true over and over.
Another name for safety planning is operational readiness
planning (and other variations), in which the planners
try to consider every possibility of what might go wrong
and plan remedies in preparation for those situations.

Some actions are so fraught with danger that they
are simply prohibited. For instance, if there is a pond,



22

A Good Plan Worked

One hot and humid day in Texas, 35 military reserve o cers spilled out of buses at Bastrop State Park for
the nal orienteering test in their quest to earn a position on the United States CIOR team. (e acronym
CIOR comes from the French initials for Interallied Confederation of Reserve O cers.) CIOR hosts a
three-day military event for male and female reservists from many countries who assemble in three-person
teams to shoot the host nation’s pistol and ri e, run a 500-meter obstacle course, swim a 50-meter obstacle
course in uniform (fortunately without having to wear boots), and pass a battle eld rst aid test that is simu-
lated very realistically! Finally, back to the theme of this book, competitors run a 15-kilometer orienteering
course with several tests of military skills, such as navigating while running on an aerial photograph, reading
maps, estimating distance, and throwing dummy grenades for accuracy, among others.

e organizers of the Bastrop meet were staging a CIOR orienteering course. As every meet should, they
began with a written safety plan. Two Army Reserve medics and an ambulance were staged in the center of
the more or less circular route that the competitors would run counterclockwise in an attempt to locate all
of the orienteering controls in the fastest time. e medics carried radios, as did observers stationed at vari-
ous controls along the course. Everyone understood that it was a hot and humid day, but the competitors
had had several weeks to acclimate to the heat and humidity, so the conditions were not unusual. Water
and sports drinks were placed at most controls (IOF rules specify every 2.5 km, but good sense said more
frequently in this case).

One part of the course, about three-fourths of the way through, was blocked by a hill.  erefore, a
second vehicle, a truck, was located on this hill so its radio could reach both the medics in the center and
the observers around the periphery of the course. e winning time was expected to be about 90 minutes,
and all the participants had a three-hour time limit from their individual starts. At their level of training,
everyone was expected to complete the course in approximately two hours. A friend and | were waiting in
the truck, and just under two hours into the event, the call came through to us: “Runner down at control
13! Suspected heat casualty!” We immediately called the medics with speci ¢ instructions to stop when they
saw our parked truck at a small pull-o on a road near control 13.  en we zoomed down the hill, parked
the truck, and grabbed a towel and a container of ice and water.

My partner, an Army Reserve chemical o cer who had trained with Special Forces for two years in one
of his assignments, meaning he had excellent rst aid training, handed me the map and said, “Take us to
control 13. I'll carry the gear.” | do not think | have ever felt more pressure in any competitive orienteering
event of the hundreds I've run. is might well have been someone’s life on the line. Fortunately, | remem-
bered to slow down to speed up (meaning, don't rush o in haste until you are sure where to go). | took a
brief time to study the map, starting with the location of control 13 and working back to our parked truck.
After | decided on a route, | took a compass bearing for a safety backup and we headed into the woods at
atrot. ere was no good attack point on our side of the control, but I did note a linear catching feature
should we run past 13. (Attack points and catching features are presented in chapter 5).

Good fortune was with us as we hit the target right on the nose. We found the competitor, a U.S. Navy
Reserve deep sea diver, sitting groggily on the ground under the shade of nearby trees. She responded brie y
to my partner’s questions and then passed out. | had never studied the symptoms of heat exhaustion or
heatstroke (I should have, and you should too!), and I was terri ed that she was dying! My Army buddy
matter-of-factly took charge of the patient, and we loosened her clothing to facilitate breathing, doused her
liberally with ice and cold water, and picked her up in a two-man sling carry. e observer passed on a radio
report that the medics had topped the hill and would arrive shortly at our truck. Although | was t and
strong, | found carrying someone for 400 meters to be quite fatiguing, especially since we were walking in
a somewhat sideways con guration to make a two-man sling of our arms.

When you have orienteered a number of times, you begin to notice the traces people leave when they
move through the woods, such as leaves that are turned over, showing a darker or lighter side than other
leaves nearby.  ese traces may be nearly invisible to the untrained eye, but we had no trouble following
our own trail back to the truck. Developing a keen observational skill for such tracking is highly useful in
search and rescue.
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We yelled out to the medics periodically, and what a relief it was to hear them answer as we came closer.
ey met us about 50 meters into the woods and immediately assessed the pilot’s condition. Within sec-
onds, they reported that her vital signs were good. While they were checking her vital signs, my job was
to keep cold water on her head and neck to begin cooling her body temperature. Our helicopter pilot had
had a minor case of food poisoning the night before, but being t and tough, she had decided to compete
anyway, not realizing that the food poisoning symptoms left her dehydrated before she even started. Despite
drinking sports drinks and water, she could not overcome her initial dehydration, which simply worsened as
she ran in the heat. Fortunately, she acceded to the wise suggestion to stop at control 13 while the observer
called for help.
is story ended well. After a cold shower and an 1V from the medics, she was able to dance that night
at the party celebrating the end of team tryouts.  ere are many safety lessons from this incident.

Safety Lessons

First, the organizers had a written and well-considered safety plan with proper equipment and trained
people. In other words, the sta had thought about what might happen and had written a plan (writing
can clarify your thoughts immensely) in advance to deal with whatever might occur. Second, competitors
should listen to their bodies. e helicopter pilot had been sick the night before and unwisely tried to com-
pete anyway, not realizing that recovery from severe dehydration takes time (usually days). ird, although
the medical personnel understood the symptoms and treatment of heat-related injuries, I should have been
better prepared. All of the competitors and sta had full instruction because it is always hot in Texas in the
summer. However, | had arrived only for that day’s event so | had missed the class on heat injuries. Fourth,
because of the heat danger, radios, an ambulance, and medical supplies were placed strategically around the
course in order to reach any victims quickly. To put it another way, the organizers planned the event based
on the premise that what could go wrong, would go wrong (even though no heat incidents had occurred
during the previous three weeks of training in the high temperatures). Sorry, Murphy, you lost this time.

stream, swamp, or lake marked on your orienteering
map as uncrossable, do not try to cross it even if you are
on the swim team or have webbed feet. Why? Because
there are no lifeguards on orienteering courses, so if
you get into trouble, chances are good that no one will
be there to help you. It just makes sense to obey the
rules and go around those features.

Meet organizers should always have a written safety
plan. Writing a safety plan helps your mental prepa-
ration for emergencies and clari es your thinking. An
excellent sample safety plan including potential search-
and-rescue procedures can be found online at www.
orienteeringusa.org/sites/default/files/safetyplan_O.
pdf.

Weather is an important consideration when writing
your safety plan. Safety plans should consider weather
conditions from temperature (too hot or too cold) to

wetness to thunderstorms with lightning and even tor-
nadoes. If a recent storm has dropped lots of trees, the
meet area may no longer be useable, so check it out.
Orienteering in snow may be fun if you're dressed for
it but dangerous if you slip or become incapacitated.
Also, it is too easy to follow other competitors’ tracks
after a snowfall. When it snows, it is time to switch
from foot orienteering to ski orienteering.

e published safety plan should include phone num-
bers for the nearest medical responders and hospitals.
At the Bastrop meet (see sidebar), each sta member
had copies of the appropriate phone numbers. Addi-
tionally, a list of possible dangers was read to every
participant, ranging from the rare danger of snakes, to
irritant plants such as poison oak and poison ivy, to the
occasional strand of barbed wire still existing in a park
that had once been grazing and farmland. All competi-
torsand sta were reminded to carry a whistle and were
told the international orienteering distress signal (see
next section).
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Blasts on a Whistle

A thorough safety plan should detail the various whis-
tle blasts used to communicate in orienteering.  ree
short blasts on the whistle mean, “I need help. Please
come to me.”  at also implies that you will stay in
one spot after blowing the whistle. Two short answer-
ing blasts mean, “I hear you and | am coming to you.”
If you are completely lost or signi cantly injured, stay
where you are and blow your whistle periodically until
we nd you! Under universally accepted standards, any
orienteer who hears three blasts of a whistle must stop
competing immediately, nd the person, and assist
as needed. erefore, as a competitor, do not use the
three-blast signal unless you are injured or hopelessly
lost and have given up competing. On the other hand,
if you hear the three blasts, go to that person’s aid
immediately. You will be given a sporting withdrawal
from the event and you will deserve a commendation!

Critters

Finally, before the Bastrop competition began, all com-
petitors were directed to carefully examine themselves
for ticks after nishing and to watch out for wasps. All
of us liberally sprayed our legs with insect repellant to

At one meet in Georgia in January, unexpect-
ed springlike temperatures encouraged most
competitors at a high school meet to orien-
teer in minimal clothing. Immediately after
the last starts, when many of the coaches and
teachers had just gone out, a cold front arrived,
drenching everyone in rain and dropping the
temperature 20 degrees. Shivering competi-
tors crossed the nish line only to nd their
coaches and teachers had locked the buses and
vans, so they could not dry o or get warm
clothes. Quick thinking by the organizers pre-
vented any hypothermia. One simple solution
was to have as many people as possible huddle
close together under a small roof. Students on
the outside moved in toward the center as they
chilled and students in the center moved to
the outside as they got warmer. Everyone co-
operated and it worked.

ward o chiggers, ticks, and other free riders we might
encounter. Although | personally hate running into
spiderwebs, spiders want nothing to do with you either
(like most other critters in the woods) and will get out
of your way or o your body if given half a chance.

at may be true, but | have been seen doing the slap-
that-spider-off-me-while-wildly-gyrating-my-body
dance by many of my so-called friends, who then have
to tell on me to everyone who missed the show.

Poisonous Plants

High school orienteering coach Matt Phei er initiated
a smart move at his orienteering meets in South Car-
olina. Coach Phei er simply posted a photograph of
any dangers, such as poison ivy, that might be encoun-
tered in the meet area. Until | saw his photo, which
he downloaded from the Internet, I did not realize
that poison ivy comes in three forms. It can be a bush,
ground cover, or a vine. You don't want contact with
any of them! Downloading those photos was a great
idea. Copy it.

Leave the Wildlife Alone

Although they are not generally a safety hazard, we
should leave the birds and animals alone in order to be
responsible visitors into wildlife habitats. Nesting birds
are particularly vulnerable to errant footsteps, so watch
where you put your feet. Most of us don't want to step
on the occasional dozing snake, either! Just remember
that if the snake senses you coming, it will usually head
away from you as fast as possible. Likewise | have come
within a foot of a fawn blending perfectly with the dap-
pled sunlight coming through the overhead canopy. |
was trailing six orienteers who, like me, had completed
their courses and were heading back to the parking lot
along a path.  ough it was tempting to shout, “Wow,
a fawn!”, that would probably have ensured that the
baby deer would leap away, separating it from where its
mom had told it to hole up until she came back. And
surely no one has to tell you to never approach bear
cubs because bear mothers are very protective.

Safety Azimuth

Event directors are responsible for advising all partici-
pants of the safety azimuth or safety bearing associ-
ated with the event. An azimuth or bearing is simply



a direction on your compass (such as west or 270
degrees). Normally the safety azimuth will take you
to an easily recognizable linear feature such as a paved
or gravel road, a large start area, a subdivision, or a
shopping center—in other words, something that you
cannot miss if you walk in the direction of the azi-
muth from the competition area. Often the instruc-
tions will advise that when you reach a paved road, for
example, you wait there until someone comes to pick
you up. When a competitor has not returned within
the announced time limit, one of the rst actions is
often to drive the perimeter of the competition area to
see if that competitor has made his way to the nearest
road. More information about azimuths and bearings
is given in chapter 3. Be aware that the words azimuth,
bearing, and heading are often used interchangeably to
mean a direction and are often given in degrees—as
in, follow an azimuth (or bearing or heading) of 79
degrees.

Second Compass

e safety azimuth is another good reason to carry a
second compass when you orienteer. (Azimuths and
using your compass are fully discussed in chapter 3.)
Should you fall and break your compass, you will have
a backup to nish the course or to head for safety. By
the way, few orienteers get lost to the point of being
unable to nish their course within the time limit, so
the safety azimuth is rarely used—»but remember that
Murphy’s Law always lurks. As you become more pro-

cient, you will eventually reach a level of skill that
allows you to always relocate and continue; being mis-
located then becomes a temporary situation.
Hopefully this portion on safety has not frightened
you from the great sport of orienteering. There are
occasional scratches, bumps, and turned ankles from
orienteering; however, more serious injuries are quite
rare. Also remember, one good trait of most creatures
you might encounter in the woods is that it is their
nature to avoid humans. Therefore, if given time and
opportunity, they will seek to move away. There are a
few exceptions, such as grizzly bears and animal moth-
ers with young, but those are rare and should certainly
be mentioned by event organizers if they might be near.
I have orienteered on grizzly bear migration routes in
Western Canada, and all competitors were told exactly
where those migration routes were and to avoid those
areas. | never saw a grizzly, though—just brown bears
that went the other way, thank goodness!
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NEVER GET
LOST AGAIN

Not only is orienteering thoroughly enjoyable as you
get out into the parks and forests and o the paths to
see and experience nature, but being a trained naviga-
tor can also be plainly useful or even better, lifesaving.
On a simple level, you need never be lost again. Even
if you do not know where you are, if you know how to
get back to camp, then you are not lost, just temporar-
ily mislocated.

A few other thoughts about orienteering as life-
saving: Orienteering is a safe sport and even begin-
ners rarely get mislocated. When you are out in parks
and forests, you are generally surrounded by people,
roads, and buildings outside the park and you are
near other orienteers inside the park. On the other
hand, on those rare occasions when you realize you
are thoroughly mislocated and cannot find your way
back to camp, orienteering teaches that you should
stop immediately. We have already told you to blow
your whistle three times to summon help. If you are
on a road or trail, just sit down until someone comes
and finds you. Search-and-rescue professionals teach
the same lifesaving lesson. In other words, stopping
is what you should do if you lose your way while you
are hiking, hunting, or in any other outdoor setting,
not just orienteering. If you keep moving, search-and-
rescue professionals just have a larger area to search,
which means that they will likely be slower to find
you than if you had stayed in one place. Studies show,
however, that most healthy people over the age of six
keep moving, so orienteering teaches you an important
lesson that most people do not know: Stop moving
and make yourself as comfortable and as visible as pos-
sible. Search-and-rescue professionals also teach that
the person who has the utmost responsibility of saving
your life when you are missing is you—so wouldn't
you rather be at home in the woods and able to find
your way back to camp in almost any situation? Ori-
enteering can do that for you.

SUMMARY

Chapter 2 has introduced the kinds of tness to be
gained from orienteering and has laid out some simple
training activities to improve your ability to climb
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hills, go longer distances, and become a faster runner
or walker. You now know how to dress for orienteering
and what to bring to a meet, such as your own watch,
whistle, and compass (you can also rent a compass at
most meets). e chapter ends by reassuring you that

not only is orienteering a safe sport, but it can also
teach safety lessons that can protect you in many navi-
gational situations. Chapter 3 will now introduce the
two most common tools for navigating—the map and
the compass.



CHAPTER

3

Map and Compass
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Orienteering is a skill sport that is based on land naviga-
tion and requires the use of tools to navigate. Although
there are ve skills based on the tools for navigation,
there are only two tools required for land navigation—
the map and the compass. As you will learn in this
chapter, one of these tools is more important than the
other. Let’s start with the two tools, map and compass,
and progress in chapter 4 to the ve skills associated
with the map and compass. Later you will see that ori-
enteering adds three additional tools: the clue sheet, a
scoring device (scorecard or electronic punch), and a
watch.  ese additional tools will be discussed in depth
in later chapters.

MAPS

ere are many kinds of maps for many uses. For
navigational purposes, a map is a two-dimensional
depiction, or representation, of a three-dimensional
surface. A major positive for the map is simply that it
provides so much information. Only the map can tell
you what land and water features lie between you and
your target. e map can show you roads and trails that
go in or near the direction you want to go. (Moving
along roads and trails is almost always faster than push-
ing through the woods.) Maps can show features along
the way that will keep you located and let you know
that you are going in the correct direction. Even better,
maps describe the features around your target so that
you will know when you get close. Of course, in ori-
enteering, when you actually arrive at the correct loca-
tion, you should nd a nice control marker hanging
there, shouting your success!

A map is a communication (think of it as a letter
to you using symbols). By using map symbols, the
geographic mapmaker (usually shortened to mapper)
communicates to the map user a representation of the
features of an area that he or she has mapped.

Distance on a Map

Maps are made to a scale. Orienteering maps are often
at a scale of 1:10,000 or 1:15,000. A scale is simply
a statement of a relationship. It is a fraction: A scale
of 1:10,000 (which is usually written somewhere on
the map) means that any measurement on the map
represents 10,000 times that distance on the ground.
Fortunately, we do not have to make conversions as we
orienteer. e metric system makes translation of the
map scale easy. e 1:10,000 scale means 1 centimeter

on the map equals 10,000 centimeters on the ground,
and 10,000 centimeters on the ground equal 100
meters, which is just short of the length of a football

eld and one of the end zones.  erefore, 1 centimeter
on the map is slightly shorter than the playing surface
of a football eld and one of its end zones. Even better,
your compass (see later in this chapter) has one or more
scales to translate distances on the map into meters on
the ground. When you use the centimeter scale on a
compass to measure the distance between two loca-
tions, you simply translate the number of centimeters
on the scale into hundreds of meters on the ground.
For example, 3.5 centimeters on the scale is 350 meters
on the ground. You will learn more about measure-
ment when you learn about the skill of distance esti-
mation by measure and pace, but the key is that all you
have to do is use the appropriate scale on the compass
and measure correctly on the map.  en you will know
how far to go—no conversions required!

Airplanes and satellites, using various tools from
cameras to lasers, depict the features below them to
provide data to make accurate maps for navigation.
Maps, then, are depicted as a bird would view them
when flying high above but with symbols added. The
maps we use for orienteering can be printed on a vari-
ety of materials (paper is usually the least expensive)
and are often sealed in a plastic bag to avoid water
damage. There are many other kinds of maps, from the
electronic maps displayed on your GPS, to those on
your computer, to the diagrams in your favorite mall.
Navigation using any of these maps requires many of
the same skills as orienteering. Certainly, you will find
yourself a better map user as your own skills grow.

Orienteering Maps

In the early days of orienteering, many of the maps
used were the USGS maps at a scale of 1:24,000—still
used in most adventure races and by search-and-rescue
teams. Quite often, orienteers simply made a black-
and-white copy of the USGS map and took 0  through
the woods. It was not a great tool for navigation, but it
was all that was available at the time.

Colors

Today, orienteering maps are much more accurate and
detailed.  ese maps are usually in one of three scales,
and they use ve colors. Colors used for orienteering
maps include blue for water, brown for contours and
landforms, shades of green for the thickness of veg-
etation (you can jog through light-green vegetation,
but you might have to crawl under vegetation drawn



in dark green), black for human-made features, rock
features, and special objects, and yellow for elds and
other open areas. White is not considered a color for
orienteering maps. It indicates open, or runnable, for-
est—a major di erence from the USGS maps, where
green indicates forest. Landforms and contours are fur-
ther explained in this chapter.

Magnetic North Lines

Orienteering maps have lines representing magnetic
north.  ese north arrow lines may have an arrow
point on the north or top end of the line and are 500
meters apart or 250 meters apart on the 1:5,000 map.

e magnetic north lines run parallel to the sides of the
map. ey play an important role in using the compass.

There are three norths: true north, magnetic
north, and grid north. True north is the direction of
the geographic North Pole, directly under the North
Star. Magnetic north is where your compass nor-
mally points, and grid north is the top of the map
you will use. Magnetic north is extremely important
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in orienteering because the magnetic compass needle
points to magnetic north, and you must orient the map
and line up your route relative to magnetic north. If
there is a variation between magnetic north and grid
north, the map legend on U.S. government maps may
show that in the form of a magnetic variation diagram
(see figure 3.1). However, having magnetic north lines
already drawn on the map allows the orienteer to use
the compass without having to convert (by adding or
subtracting) from grid north to find magnetic north.
Other information may include the name of the map,
the name of the mapper or mappers, the names of the
field checkers, the name of the orienteering club that
paid for the map, and the date or dates of the work.
(Note: A field checker takes a rough map, aerial photo,
or old map out into the area to check it in the field and
determine what should be changed and what is correct.
Most field checkers are volunteers. It's a great way to
improve your map-reading skills.)

Three Common
Orienteering Map Scales

Map scales, as explained earlier, are simply fractions
that show the ratio of distance on the map to distance
on the ground. For a 1:15,000 scale, this would mean
that 1 of any unit on the map would be equal to 15,000
of that same unit on the ground. If we wanted to use
inches, a 1:15,000 map scale would mean that 1 inch
on the map would be equal to 15,000 inches on the
ground. Itisdi cult to relate to 15,000 inches, so ori-
enteers use the metric system instead. In this instance,
1 centimeter on the map would be equal to 15,000
centimeters, or 150 meters, on the ground.

One way to understand map scale is by realizing
that the bigger the number on the right side of the ratio
(in other words, the smaller the fraction), the more
land is shown on the map. A map with a 1:15,000 scale
has more land squeezed on it than a map with a scale
of 1:10,000. However, a map with a scale of 1:10,000
is easier to read and use for fine navigation. Also, with
a 1:10,000 scale, 1 centimeter on the map is equal to
100 meters on the ground. This is approximately the
length of a foothall field plus one end zone (which is
110 yards—close enough). Later, when we teach you
how to pace count, you will learn how to pace off 100
meters on the ground. You can measure the distance
on the map that you want to go by using your compass
scale. Most compasses have one or more scales to trans-
late distances on the map into meters on the ground.
When you use the centimeter scale on a compass to
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measure between two locations, you simply translate
the number of centimeters on the scale into hundreds
of meters on the ground; for example, 3.5 centimeters
on the scale is 350 meters on the ground on a 1:10,000
map. You will learn more about measurement when you
learn about the skill of distance estimation by measure
and pace, but the key is that all you have to do is use
the appropriate scale on the compass and measure cor-
rectly on the map. Then you will know how far to go.

The scale for the longest and hardest orienteer-
ing courses (the blue and red courses) uses a ratio of
1:15,000. Elite orienteers must be able to read this on
the run. Their compasses will have a 1:15,000 scale to
facilitate quick measurements. Most other course maps
now use a scale of 1:10,000, which makes them easier
to read by older eyes and by orienteers who are still
learning.

Finally, the third map scale is for special maps for
fun events such as sprint and trail orienteering. Orien-
teering maps for these specialty events are drawn at a
scale of 1:5,000 and 1:4,000, so the features are even
larger and even easier to read. These two scales give such
a blown-up view of the area mapped that they are used
interchangeably here. In other words, if you attend a
sprint or trail orienteering event, the area portrayed by
either scale is so large that the difference is negligible.
There is not likely to be a 1:4,000 or 1:5,000 scale on
your compass because the area portrayed is so large you
can see where you need to go. However, you can use
the centimeter scale as long as you remember that 1
centimeter is 200 meters on the 1:5,000 map and close
to that on the 1:4,000.

To recap, maps come in all sizes, shapes, and scales,
but the standards used in orienteering competitions
include the 1:15,000 orienteering map for the top
men’s and women’s course, the 1:10,000 map for most
courses (those below the top two elite courses), and
the 1:5,000 or 1:4,000 for specialty events such as the
sprint and trail orienteering courses. Remember also
that map scales are fractions, so a 1:5,000 map is con-
sidered a larger scale map than a 1:15,000 map (which
can be a little confusing).

These orienteering map standards do not rule out
using other types of maps for specific events. A hand-
drawn map of a schoolyard or even a classroom lends
itself to orienteering in a small space. Some military
navigation training and tests, which may involve ori-
enteering, are done on 1:50,000 maps, and hikers also
occasionally use maps of this scale. Even an aerial pho-
tograph downloaded from the Internet can serve for

a small or special event. Finally, some clubs may try
to use up old maps and give you a 1:15,000 map for
courses other than the elite two.

Although orienteering maps for competitions are of
high precision, mapmaking itself is an excellent class-
room or individual activity that can be used to teach
practically any subject. Mapmaking improves your
map-reading ability even faster than field checking.
(Mapmaking instructions are found in the orienteer-
ing training manual at http://orienteeringusa.org/sites/
default/files/pheifferOTM.pdf).

Legend

Once you have glanced at a map to be sure it is the
right one for whatever you are doing, your eyes should
go immediately to the map legend. Occasionally ori-
enteering maps will not have a legend on the actual
map in a plastic bag that you use for the competition.
However, there should be a legend keyed to that map
that is readily available to all. It may be at the event
registration or at the start, so be sure to ask! Why is the
legend worth reading so thoroughly? Once you have
mastered the information in an orienteering legend,
you can orienteer anywhere in the world because all
orienteering maps are drafted using the same interna-
tional standards as published by the IOF.

The legend contains valuable information about
the map, including the symbols for roads, buildings,
streams, and so on. Other valuable information that
may be printed on the map includes the scale, contour
interval, title or name of the map, and credits (e.g.,
mapmaker). The IOF maintains a published record of
all acceptable symbols for use on orienteering maps,
including those for boulders, rocky fields, cliffs, or
anything else shown on the map. (See the IOF sym-
bols at http://backwoodsok.org/control-descriptions-
and-map-symbols-explained.) Figure 3.2 shows two
sample standard legends.

Any nonstandard Orienteering USA symbol that
is used on an orienteering map must be shown and
clearly explained in the legend. Any special symbols
that are not IOF approved must be clearly spelled out
and available to all competitors. This is often done in
the course setter’s notes, but it must be given to each
competitor or placed in a location accessible and fre-
quented by the competitors.

When looking at the map legend for a particular
orienteering event, always pay attention to the xs and 0s
because they do not always represent the same features



on every orienteering map. Xs and os are the handymen
or wild cards of legends, used to depict local features
not well represented by standard legend designations. A
green x could be a tree stump on one map and an ever-
green tree in a deciduous forest on another map. You
want to knowwhat the xsand os represent before yousstart.

The legend of the map is particularly important
for special features, which are features that are peculiar
to a certain map and that may not be widely found
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elsewhere. For example, in one area of the Northeast-
ern United States, DVOA has mapped a ground feature
peculiar to their map. Early tradesmen, called colliers,
built level platforms in the forest in order to cook wood
down into charcoal. Today all that remains of their
work are small, flat areas in the woods. DVOA map-
pers use a small brown triangle on the French Creek
orienteering map to show where these charcoal plat-
forms existed.

r Legend

Open land, Open land with scattered trees
Rough open, Rough open with scattered trees
i Sandy area/Dirt area®, Garden®
+ Bushes, Distinct vegetation boundary

tation °
X, O Distincttese: Hardwood, Evergrasn
Forest; Open (white), Slow run
] Walk, Fight
Undergrowth; Light, Dense
B LskePond, Pool
Water Seasonal Marsh
_ " Stream, Seasonal stream
w © x Spring, Well or Drain, Hydrant
ﬁ Paved roads: Major, Local
/_Q Gravel / Dirt road
e Paved area, Gravel area®
Trails: Major, Minor, Indistinct
Special man-made objects

Made

| Tower, Culvert, Stairway
Building: Large, small
Building with Pass through
Stands for spectators®
Private Property - Stay Out
Restricted Area - Stay Out
Contour lines, Index line with slope tag
c-, Form line, Dry ditch
Land e Knoll, Small dot knoll

(7 - Depression with slope tags, Broken ground

w v 4 Small dapression, Pit, Earthbank

x @ Root stock, Tree stump

\b n‘j " with Tree trunk®

f"’ ClifffRockface: Impassable,
Rock 7 - Passable

fj Stony ground, Bare rock

® *A  Boulders, Boulder Clusters
X2 ® Boulder field, Rockpile (caim)

f.._ - = Stone Walls: High, low, ruined
4 _'q Fences: High, Low
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When Coach Turby Il was orienteering in Europe, his map had an unusual symbol, a brown star, used to des-
ignate anthills. When he came across his rst anthill, it was 6 feet (1.8 m) high—de nitely a special feature not

found on most maps! As you move along your route to the control, various features visible on the map and
along your route con rm that you are where you think you are. The orienteering technique of noting features
along your route is referred to as collecting features, and it is explained in chapter 5.

Landforms

Five basic landforms are described in this chapter. All
are important to orienteering, and using the correct
terminology is equally important. Since water only

ows one way—downhill—we de ne all landforms in
relationship to water ow, assuming you are either in
the landform or on the landform (e.g., in a creek bed,
on a hilltop). Likewise, when we describe the slope of
the ground and use terms such as up and down, we refer
to high locations as hilltops, the tops of ridges as being
up, and lower places such as streams as being down. As
an example, if you were on a hilltop, you would expect
to go down to a stream. If you were standing beside a
stream, you would expect to go up to a ridgeline. e
technical name for the ow of water across the terrain
is hydrography (see chapter 9).

When a map is drawn, how does the mapper show
which way the water flows—in other words, which way
is up and which is down? How does the mapper show
steepness or relatively flat ground? And how does the
mapper show the shape of land features such as hills?

Up and down can be found using the brown con-
tour lines on the map. A contour line traces points that
are at equal height or elevation. They show the height
and shape of landforms. When contour lines are drawn
close together, the terrain is steep. When they are far-
ther apart, the terrain is flatter. Although not officially
part of the legend, most maps list the contour interval
under the map scale. Contour interval indicates how
much vertical elevation is shown by each contour line.
An example of a contour interval is 5 meters, or about
16 feet. When you move from one contour line to
another, you change your height by 5 meters either up
or down.

A good way to visualize contours is to think of a
hill rising out of a lake. Just as the lake would touch
the hill at exactly the same height all the way around
the hill, the contour line will touch the hill at the same
height all the way around the hill. Raise or lower the

level of the lake by 16 feet and you can draw another
contour line above or below the first. Now, draw the
contour lines up and down the hill in your mind (with-
out the lake) and you see the function of contour lines.
As you visualize contours, remember that the hill is
not perfectly round. It may have dips, outcrops, and
streams that alter it. Consequently, the contour lines
can twist and turn so that they follow the imperfec-
tions of the land. Once you get to the top of the hill,
the contour line meets all the way around and there are
no more contour lines above it. Remember, since your
map is limited to the width of the page, some contour
lines simply stop at the edge of the map. Matching the
brown contour lines on an orienteering map to the
actual flow of the terrain is a must for the orienteer
who wants to succeed.

The five landforms are reentrants, spurs, depres-
sions, hills, and saddles. Each will be described in fur-
ther detail next.

Reentrant

In military terms, a reentrant is an angle that is point-
ing inward (such as across the end of a salient) and
therefore is commonly used to refer to something as
simply pointing inward. In orienteering terms, a reen-
trant is often explained as a terrain feature on the
ground where rainwater would ow down to reenter
the circulating water system via a stream. Reentrants
can be quite small or as large as a valley. If you stand in
a reentrant, you will see that three sides are all higher
than the one side where the water can ow out. In
other words, a reentrant is de ned as three sides up and
one side down (see gure 3.3). Reentrants are visible
on a map where the brown contour line(s) have a dent,
shaped something like a U. Turned around, those same
u-shaped contour lines could look like a nose, indi-
cating a spur. How can you tell the di erence? Check
which way the water ows. In the map segment shown
in gure 3.3, water would not likely be owing down
a spur, so you can tell that the water ows down the
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several reentrants from left to right, or since this map
is oriented correctly, from west to east. Water does not
normally run through small reentrants unless it is rain-
ing or has rained recently. Larger reentrants may have
a stream. A valley-sized feature is not referred to as a
reentrant for orienteering purposes because most val-
leys would be larger than an orienteering map. Other
terms outside of orienteering are valley and draw.

Spur

A spur is a land feature in which the land drops away
noticeably on two sides and then slopes more gently
downhill on one end and uphill on the other. If you
were standing on a spur and looking down the spur,
you would clearly notice that the terrain goes down-
hill away from you in three directions.  us, a spur
is de ned as three sides down and one up (see gure
3.4). In this map segment the spur to the west is gently
sloping downhill as the brown contour lines are further
apart than for the middle spur, which would be a bit
steeper since the contour lines are closer together. ¢
spur to the east is fairly broad so that if you went in the
center of the spur you might not see the reentrants to
the north and south that de ne the spur. Other names
for a spur are finger, ridge, and nose (rarely). Finger
is also used in orienteering. Although ridge is not an
orienteering term and usually refers to a much larger
feature, you may hear it used simply because it ts the
larger feature. However, all three terms (finger, spur,
and ridge) generally mean the same type of land fea-
ture, although spur is the preferred orienteering term.
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Depression and Pit

Most people know what a depression is. You might
de ne it asa hole in the ground that has a bottom. At
the bottom, the only way to go down is to start dig-
ging.  us, the de nition of a depression is all sides up
(see gure 3.5). Note that the brown contour lines that
mark the two depressions have at least two tic marks
inside the circle so that they are not confused with a
hill, which can be similar in appearance. Another form
of depression often found in orienteering is called a pit.

ink of a pit as smaller and steeper and a depression
as larger and often shallower.

Hill or Knoll

Orienteering uses two terms, hill and knoll, for what is
essentially a hill, as well as occasionally the term mound
for a small bump in the land. e three di er by size,
with the hill being the largest, the knoll usually much
smaller than a hill, and the mound a feature that you
can often see over when standing by it. A knoll or a
mound can be on a hill but not the reverse. By de ni-
tion, if you are standing on a hill, all sides slope down
away from you (see gure 3.6). e hills pictured on
this map segment would be called knolls by most ori-
enteers. Because they are each only one contour line
high and the contour line for this map is 5 meters,
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they are small enough to call knolls, but they are too
tall to see over, so they are not mounds. Small hills are
knolls, and if really small, they are mounds. Mounds
are obvious because they are small and hills because
they are large, but knolls are a judgment call. Each has
a de nable top where everything is down and you can
only go up with a ladder or a tree.

Saddle

A saddle landform occurs between two hills and con-
nects them. If you stand in a saddle, the land slopes
up on two sides toward the two hills and down on the
other two sides. e de nition of a saddle is thus two
sides up and two down (see gure 3.7). Note that a
saddle always requires higher ground on two sides, so
saddles typically occur between hills.

The five landforms are easy to recall if you know
that you are personally equipped with a digital land-
form designator—simply use your hand and you can
make all five landforms. First, make a fist with your
palm facing down; now any one of your knuckles can
be a mound or hill since all sides slope downward. The
skin between any two knuckles makes a nice saddle
(the skin slopes up on two sides and down on two
sides). Any one of your four fingers represents a spur.
If your fingers are tight, a reentrant is formed between
two fingers (mentally pour some water in at the top
and imagine it running between the fingers and out

igure

the bottom). Finally, turn your fist over and open your
hand in a cupped position. The cup of your palm is
now a depression with all sides higher than the bottom.
If you could make the depression in your palm smaller
and with steeper sides, it could be called a pit.



Linear Features

Linear features run more or less in a line (not necessar-
ily a straight line) and have connectedness. Examples
can be a road, trail, fence, or stream (now there’s a
rarely straight line!), or even a spur, nger, reentrant,
valley, or ridge. Connectedness does not have to be
perfect, either.  ink of a stone fence that has a gap in
it but you can see where it picks up again. Should the
gap be wide or the foliage thick, you might not be able
to see where the stone fence starts again, but it should
be on your orienteering map. If a road or path stops
and does not continue, it ceases to be a linear feature,
but if a path happens to be running along the top of a
ridge and ends but the ridge continues, you could hop
right o the end of the path and continue in the same
direction along the landform, exactly as you had been
following the road or path.

Why is it important for you to know about linear
features? Linear features that you can readily identify
are the best aids to moving to your orienteering des-
tination quickly and, providing you learn to estimate
distance well, accurately. Speed and, above all, accuracy
in navigation are the keys to success in orienteering. A
good quote to remember is, “In orienteering (and in
life), it is better to be accurate than fast.” In the map
segment shown in figure 3.8, you could take a com-
pass bearing and go straight to the control through
the woods. However, by simply moving a little to the
east, you could orienteer beside the stream paralleling
your direction and perhaps run faster than through the
woods. Additionally, you will know exactly where you
are when the stream intersects the path and you can
quickly move to the control from that attack point.
(Using attack points as an orienteering technique is
presented in chapter 5.)

Also in figure 3.8, there are a number of linear
features. The trails are obvious as is the long (blue)
stream flowing north to south. In addition, there is a
small stream coming into the larger stream from the
east. Not quite so obvious is the long spur running
northwest to southeast. It is the one with the six brown
knolls clustered near together on its nose. There are
others that run shorter distances but which could be
useful for nearby controls. One such is the reentrant
and intermittent stream flowing into the larger stream
from the west. Note that an intermittent stream is one
that may flow year-round but which likely has water in
it during wet portions of the year.
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Igure s.o Inear Teatures.

COMPASS

A compass, like a map, is a tool for navigation and ori-
enteering. Compasses work because the earth acts as a
huge magnet with two ends: the north magnetic pole
and the south magnetic pole.  ere are three norths in
most locations on the earth—true north, grid north,
and magnetic north. Magnetic north is the north
we use in orienteering. Around 4,000 or 5,000 years
ago, the Chinese are thought to have been the rst to
discover that a certain rock, called a lodestone, would
always point to the north if allowed to oat freely
(probably on a small sliver of wood)—the rst use of
magnetic north. Compasses today are built around this
centuries-old discovery. ey house a magnetic needle
that always attempts to point to magnetic north,
although it can be misdirected by a magnet, another
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strong compass, some metallic objects, and occasion-
ally power lines. In better compasses, the magnetic
needle is immersed in a lightweight oil to dampen its
movement.

Orienteering is based on the principle that if the
magnetic needle of your compass points to magnetic
north, and your map shows you where you are, and
you know where you wish to go, then you can combine
the compass and the map to successfully navigate to
your objective. Chapter 4 goes into detail about navi-
gating with the compass.

Baseplate Compass

Several companies provide excellent compasses, and
it is worth spending the money to get a good one—
remember that for many, this is a lifetime activity, and
a good compass can last for years. On the other hand,
if you are not sure that you will enjoy orienteering, an
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inexpensive beginning compass works just ne. Since
orienteering is a moving sport, you want a baseplate
compass, sometimes called a platform compass.

The baseplate compass has three main parts: the
baseplate, which is a plastic platform that you can hold
in your palm; a round dial, called a bezel, filled with
light oil and divided into a 360-degree circle; and a
magnetic needle floating in the light oil in the bezel (see
figure 3.9a). The magnetic needle is often red on the
north-pointing end and white on the south-pointing
end. The magnetic needle may also have a small glow-
in-the-dark application on the north end for night use.
So the three parts are the baseplate, the bezel, and the
magnetic needle (sometimes called the north magnetic
needle). Baseplate compasses for orienteering also have
one or more scales on the front or side of the baseplate.
One model even allows the orienteer to slide various
scales on and off the front of the platform, making it
easy to match up correctly with the scale of the map.




Since we like to teach in fives, for orienteering purposes
we consider the scale as a fourth part of the compass
and the lanyard, which you should always use to fasten
the compass to your wrist, as the fifth part. Of course,
your compass works just fine without the scale and
the lanyard, so for navigation, they are not considered
main parts of a compass.

The military uses a fine compass, the lensatic com-
pass, which perhaps served well to adjust artillery fire
(in the old days) and for very slow land navigation
today. However, the lensatic is not very suitable for ori-
enteering (see figure 3.9b). Among other deficiencies
for orienteering, the lensatic compass requires the user
to stop moving and sight through it. No orienteer is
going to waste that much time when you can actually
read a baseplate compass on the move.

Thumb Compass

e thumb compass used by some advanced orienteers
has the same three parts as the baseplate compass and
usually a millimeter scale as well, but instead of a lan-
yard, it has a stretching band to go over the thumb,
so its fth part is the thumb band ( gure 3.10). On
most compasses, the bezel can be turned or rotated.
On others, the bezel does not rotate. Some baseplate
compasses have small magni ers and other add-ons.
A thumb compass is worn on the thumb and unlike
the most common use of the baseplate compass, it is
kept in constant contact with the map, which is held in
the same hand. You have to keep the magnetic needle
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aligned with the north magnetic lines on the map and
keep the map oriented to the ground to provide the
directional control you need for any compass work.
Should you decide to purchase a thumb compass, be
sure you know which bezel you want: rotating or xed.
Despite the fact that a compass is a cool navigational
tool, remember that it is a 3-degree instrument (mean-
ing it can be o 3 degrees to the left or to the right
and still be considered accurate enough for most pur-
poses) and that it is secondary to the map.

Precision Compass Reading

Looking at the compass shown in gure 3.11, you can
see that orienteering compasses have a direction-of-
travel arrow centered in the front part of the compass.
Note also the north magnetic orienting lines inside the
bezel (the dial in the middle).  ese lines are fully red
in gure 3.11 but can be red on the north side of the
north magnetic orienting arrow (the double red line
in the center is usually arrow-shaped) and black on
the south side of the north magnetic orienting arrow,
relative to the center of the bezel where the magnetic
needle is attached.  ese colors help prevent the orien-
teer from reversing the compass and going in exactly
the opposite direction (a mistake commonly referred to
as a 180, because you are heading exactly 180 degrees
from the direction you should be going).

The following five steps detail the procedure for
precision compass reading:

1. Place the compass on the line of travel with
the direction-of-travel arrow pointing in the
direction you intend to travel.

2. Rotate the bezel until the north magnetic
orienting lines inside the bezel are parallel to
or right on top of the north magnetic lines
on the map and the north magnetic orienting
arrow is pointing north on the map.

3. Measure any appropriate distances from
where you are to the control or from where
you are to any point or feature that you are
trying to find, such as a road, stream, and
o on.

4. Place the compass in the palm of your hand
with the direction-of-travel arrow pointing
away from you and the back of the baseplate
compass against your stomach. Then rotate
your entire body until the red end of the mag-
netic needle comes to rest inside the north
magnetic orienting arrow.
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Figure 3.11 Example for precision compass reading.

Follow the direction-of-travel arrow. The best
way to follow the direction-of-travel arrow is
to find an object such as a tree or rock that
is directly in line with the arrow and move
quickly to that object. Then find another
such object and repeat the process. Because
the dial is segmented into equal markings
representing the degrees of a circle, you
could actually follow a specific numbered
direction, called a bearing or an azimuth
(thus the term safety azimuth in chapter 2),
but since you are trying to go fast, there is
no need to peer so closely at the numbers
on the bezel—just run to the object directly
in line with your direction-of-travel arrow.
For training or playing a game, following a
specific numbered bearing or azimuth can be
fun. (Always remember that people do not
walk in straight lines, so your bearing game
should keep the distances short.)
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Examples of Azimuths

If you travel directly west, your bearing or azimuth
is 270 degrees, representing the 270-degree angle
between magnetic north (which is 360 degrees on your
compass) and west. Go south and your azimuth is 180
degrees. For travel between south and west, your azi-
muth will be between 180 and 270 degrees, such as
225 degrees (southwest). The azimuth in degrees will
line up with the direction-of-travel arrow. You may also
hear a bearing or azimuth called a heading. A heading is
simply the direction you are pointed, so for orienteer-
ing, it is a useful term because it describes which way
you are headed. However, remember you are using an
instrument with a 3-degree error, so while following a
bearing of 89 degrees sounds quite accurate, it is hard
to do, and it almost impossible for any distance over
450 meters.



Back Azimuth:
The Intentional 180

A back azimuth is the same maneuver as the dreaded
180 except that you do it on purpose because you want
to go back to your last known location. e quick
and easy way to set up a back azimuth is to stop, turn
around, and face the direction that you came from and
let the white end of the north magnetic needle settle in
the red north magnetic orienting arrow so that you are
going in the exact opposite direction from your previ-
ous route. As soon as you return to a known or rec-
ognizable location, decide which way you wish to go
and proceed more cautiously in the correct direction
to your next destination, with the red end of the north
magnetic needle where it is supposed to be.

MAP OR COMPASS?

Time for a question: Which is more important to suc-
cessful navigation, a map or a compass? Or to put it
another way, which would you rather have to nd your
way?

Most of us (myself included, before | knew better)
are likely to answer that we'd prefer to have a compass.
Gadgets are fun and more attractive than a piece of
paper with symbols on it. However, this is the wrong
answer! For several reasons, maps are far more impor-
tant for getting successfully from one location to
another over any appreciable distance.

First, all the compass can give you is a vector or
direction. It cannot give you any details of what you
will encounter along the way. Second, the typical com-
pass is a 3-degree instrument, which means it can be
off 3 degrees to the left or to the right. There are com-
passes that offer 1 degree of accuracy, but they are more
expensive and require slower movement for accurate
reading, which makes them less useful for orienteer-
ing, where speed is part of the sport. So, if you have
a typical compass and you walk or run 1,000 meters,
you may be 52 meters to the left or right of the place
you wish to find, even if you walked a perfectly straight
line. If you are in the woods, you probably would not
see a control that is more than 52 meters (just over
170 ft) to your right or your left, so you must read the
map. By the way, if you still are not used to thinking in
meters, just remember that a meter is just a little longer
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than a yard (about 10 percent: 36 in. = 1 yd versus
39.37 in. = 1 m). Therefore, in our example, 52 meters
would be about 57 yards, which is close enough for
measurement in the woods.

DRIET

Now let’s think about walking a perfectly straight line.

ere are almost no situations in orienteering where
you can walk a straight line for very far, and worse,
most of us do not walk straight. We drift left or right!
A compass or a GPS is the most useful in places that
are at and without many features, such as a desert or a
snow-covered at area with few trees—in other words,
where you can see a long way. If you can see a long
way and your compass points you toward a nice fea-
ture such as a big rock, a building, or an unusual tree,
then you can walk a reasonably straight line by heading
directly toward that object. What if, however, there is
a deep ravine or a raging river between you and the
object you can see? Obviously you cannot walk straight
to it, and once you lose sight of the object, you will
probably drift left or right.

Why do we drift? No one knows for sure, but some-
times the ground is responsible. If you are walking
around the side of a hill, gravity is working against you
and you are likely to drift gradually downhill without
even noticing. Other times, you may drift because of
your habits. When you go around trees, rocks, ditches,
or other obstacles in the same direction, you tend to
drift in that direction. If you always go around to the
left, you will probably drift left. Perhaps some of us
have one leg that is slightly shorter than the other, and
that can make us drift to the side of the shorter leg.

Navigation skills are based on two tools, the map
and the compass. If you are still unconvinced that the
map is the more important tool, think of it this way:
Suppose you are running an orienteering competition
and you trip and fall beside a deep well. Would you be
more likely to find your way if your compass fell into
the well and disappeared into the cold water far below
or if your map did? Regardless of what your parents or
the supply sergeant would say about the loss of your
compass, the map is the more important of the two
and is quite sufficient to complete the course. If you
salvaged only the compass, you would have to use the
safety azimuth (see chapter 2) and accept defeat.
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Despite these drawbacks to the compass, it can be
extremely useful as an aid to the map. It can start you
off in the correct direction, give you a vector when
there are no good features to guide you, and point the
way with sufficient accuracy when the distance is short.

Here’s one other thought about the compass. There
are two kinds of orienteers: those who have broken a
compass during a race and those who will. So as a pre-
caution, carry two compasses.

As will be seen in later chapters, the map provides
much more information and assistance in navigation

Know your drift. Coach Turby |l drifts pre-
dominantly in one direction when he uses a
baseplate compass and in another direction
when he uses a thumb compass. He has no
explanation for why he drifts in di erent di-
rections with the di erent compasses, but it
probably comes from how he holds them (see
the next chapter).

He may not know why he drifts, but he
knows that it happens and he knows which
way he is prone to drift with each compass.
Knowing this information is important to his
overall navigation strategy. As he often says,
“Do you want to know which way you drift
before the race starts or nd out after the
race starts?” One of the exercises presented
in appendix A shows how to determine your
drift so that it can help you navigate instead of
hurt you. Should you have a GPS device (such
as a Garmin watch), you can use that during
training to track your drift. Prohibition of
GPS devices in orienteering events is discussed
in chapter 7, but they have great value for
training.

than does the compass. Sufficient at this stage is the
observation that you could find your way over some
distance to a location with only a map, but youd be
hard pressed to do the same with just a compass. Like-
wise, you would not know what to expect along the
way with a compass, but you would with the map.

TERRAIN. AND_GROUND

Let’s look at two terms that have similar meanings. e
terms terrain and ground appear often in orienteering,
so it is time to de ne them. Terrain includes all fea-
tures encountered as you proceed along on the orien-
teering map. It is represented by symbols, and though
it generally refers to natural features such as landforms,
water features, and vegetation, it also is often used
interchangeably with ground to include what you are
actually walking upon. Terrain is usually broadened
to include human-made features such as buildings and
roads in that they are located on or in the terrain and
can be used to navigate. Human-made features are also
represented by symbols on the map. Ground, on the
other hand, is a more speci ¢ term and usually means
the earth that you are walking or running over to get
to the next location. Coach Turby Il adds that ground
equals dirt (he is a former Marine and Marines tell it
like it is). Ground can be dry dirt or wet dirt, but it
is just dirt. Rock is a form of tightly packed dirt of
varying composition. It could be iron or diamond or
marble, but to the orienteer it is just something to walk
or run across and therefore dirt.

It is useful to use correct terms in orienteering,
yet terrain and ground are often used interchangeably
when they should not be. Hopefully, you now know
which is which and won't have to muddle through
either the reading of this book or the conversations of
other orienteers now that you have the concepts clear
in your mind.

The admonition to “‘keep the map oriented to the ground™ is an example of orienteers slipping up and using
ground to refer to both terrain and ground. Keeping the map oriented to the ground means matching the

symbols you see on the map (the terrain) with the actual features represented by those symbols that you see as
you move across the ground. Correctly, the admonition should be, ““Keep the map oriented to the terrain (as you
move).”” Keeping the map oriented to the terrain is presented in detail in chapter 6.



SUMMARY

is chapter explained the importance and use of maps,
the signi cance of map scales, and a little information
about map symbols. If you are math challenged, do
not be put o by the use of scales. You will quickly
adjust to using map scales and probably will never be
asked to explain them! e types of terrain over which
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we orienteer and which are represented on maps were
likewise discussed.  at fascinating tool, the compass,
got a little history, and its essential parts were presented
as well as both the baseplate compass and the thumb
compass. Even a little terminology, such as terrain and
ground, was included. Chapter 4 presents the ve skills
of using the map and the compass and how to navigate
using those ve skills.
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CHAPTER

A

Navigational Skills
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Chapter 4 segues from the introduction of the two
tools for navigation, the map and the compass, to the
actual use of those tools in the ve skills of orienteer-
ing. e veskillsare:

Precision map reading

Rough map reading

1

2

3. Precision compass reading
4. Rough compass reading
5

Distance estimation by measure and pace

All five skills are associated with the map and the
compass. The four obvious ones are precision map
reading, rough map reading, precision compass read-
ing, and rough compass reading. The fifth, distance
estimation by measure and pace, has two components:
the first, measurement, is associated with using the
scale on the compass to measure a distance on the map,
and the second, pacing, lets you know approximately
how far you have traveled while walking or running.
Precision map reading and precision compass reading
are often used either together or in sequence, as are
rough map reading and rough compass reading. How-
ever, none of the skills stands alone because you should
always use distance estimation, and that skill requires
at least one of the others. On the other hand, you may
occasionally use all five skills when orienteering from
one control to another.

ESTIMATING DISTANCE
BY MEASURE AND PACE

Although we listed it fth, distance estimation by
measure and pace is the one skill that a good orienteer
always uses, so we'll start with it here. Distance estima-
tion by measure and pace has two components. One
component requires measuring the distance on the
map that must be traveled to reach the control. You
simply use the correct scale on the compass to measure
the distance between any two locations on the map.

e second component is the distance on the ground
that you are traveling as you move toward the control.
Distance estimation by measure and pace is estimation
because it is di cult, if not impossible, to measure the
exact distance on a at map when that same distance
on the ground may go uphill or go downhill—nature’s
way of reminding us that the map is two-dimensional
and the actual ground is three-dimensional. Remember

how a map is similar to what a ying bird observes
looking down at the ground? Well, the bird does not
have to walk, so the distance it ies between any two
points on the ground could be measured as a straight
line. However, if you have to walk between those same
two points, you may nd that the land goes up a hill
or down to a stream, making the distance longer for
you than for the bird. Remember also that almost no
one walks in a straight line for very far.  us, the dis-
tance you measure on the map is an approximation of
the distance you cover orienteering. Still, it is accurate
enough that it can be your best friend in nding the
control.

The second part of distance estimation by measure
and pace is up to you. You must have a good estimate
of how far (in meters, because orienteering maps are
metric) you have walked or run toward your goal. To
do so, you must determine how many steps you take to
travel 100 meters. Remember that 100 meters is just a
little shorter than the length of a football field plus one
end zone. To be exact, 100 meters equals 109 yards, 1
foot, and 1 inch (or for you math experts, 96/100th of
an inch).

Determining Your Pace
Count for 100 Meters

e easiest way to determine how many paces it takes
you to travel 100 meters is to accurately measure 100
meters with a tape measure and then pace it o . Tape
measures that are 100 feet (30 m) long are common,
but many athletic departments and hardware stores
have longer ones for measuring athletic elds. Most
tape measures also show meters as well as feet and
inches. If not, convert from feet to meters.

Therefore, measure a distance that is 100 meters
long and walk it using the double-step counting
method. With the double-step counting method, you
start with your left foot and count your steps every
time your right foot hits the ground (that is, every
other step). We use two-step counting because when
you walk fast or run, it is hard to count every step.
If you are up to 25 paces (a pace is two steps), you
would say “twenty” when your left foot hits the ground
and “five” when the right hits the ground. It makes
the counting easier using two syllables with the two
steps. With the single digits you might count “one and
two and three and” to get the two syllables. Walk the
distance at least twice and then average your count.
Notice we use the term pace count instead of step
count. The ancient Roman legions used the term pace



to mean a measurement from heel to heel with a step
in between—exactly what we are proposing. My own
measurement comes out to 60 right-foot steps (each
right foot step is a full pace) on a level surface such as
a road, trail, or sidewalk. So every time | take 60 paces
with my right foot on such surfaces, 1 know | have
walked approximately 100 meters and | start counting
my paces for the next 100 meters.

But wait, you're not done yet. You do not always
walk when you orienteer; often you run. So, now run
the same distance on the same surface at least twice
and again average your pace count when running. My
running pace comes out to about 41 on a smooth and
fairly level surface.

Now you have a good way to measure how far you
have traveled on a trail, a road, or even a football field.
Are you done? No. Much orienteering takes place in
the woods, so you also lay out a 100-meter course in
the woods to see how much your pace count changes as
you dodge trees and go around rocks. And, of course,
sometimes you go up or down a hill; therefore, you
must determine your pace count under these condi-
tions as well. All of this sounds complicated and dif-
ficult. Don't give up. Start with the easy stuff, such as
the path or sidewalk, and use that as you begin. Move
up to the woods later as you try more difficult orien-
teering courses.

Learning to count your paces simply takes practice
and then it becomes second nature. And, it is extremely
useful for informing you that you should be close to
the control you seek or perhaps that you have charged
by it and need to turn around. Remember, your pace
count is an estimate. As with all orienteering skills, the
more you practice counting your paces, the more pro-
ficient you become at this half of the skill of distance
estimation by measure and pace. After many years of
estimating distance, some advanced orienteers rely
more on how the terrain feels than on their pace count,
but that takes lots of practice and it almost never fails
except when it does! If you were that orienteer, you
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might have won if your estimation had not failed you.
So, measure and count! If you don't master distance
estimation by measure and pace, you will experience
a lot of frustration overrunning and stopping short of
controls. Distance estimation by measure and pace is
easy to teach and to learn, leading to success and elimi-
nating frustration from going an incorrect distance.

Using the Map to Estimate
the Distance You Expect
to Travel

Now that you know your pace count for 100 meters,
you also need to know the distance that you expect to
travel. Every baseplate compass has one or more scales
(see gure 4.1), so you simply place one end of the
compass scale at your starting point and lay that scale
along the line you will travel to the control (see gure
4.2). Don' forget that you must use the scale on the
compass that is the same as the scale of the map. If
your route is a straight line, you can immediately get
a good approximation of how many meters you must
travel to get there. If your route is not a straight line,
measure shorter distances. For example, if you are curv-
ing around a hillside, you can measure and run a series
of shorter straight lines to get a good approximation
of the distance—but remember, there is a good reason
we call this orienteering skill distance estimation. It is
not exact.

Look at the compass scale in figure 4.2. It is a mil-
limeter scale. To convert to centimeters, simply divide
by 10 (because 10 mm equal 1 cm). For convenience,
orienteering converts millimeters to centimeters.

In figure 4.2, the distance from the control circle
on the left front of the compass scale to the control
circle in the middle is 30 millimeters (3 cm) and there-
fore 300 meters. If you are walking, count your 100-
meter walking pace three times. You should be close
to the control. In other words, if your pace-count of

Use peer instruction. Teachers and coaches, if you have a group for the pacing activity, be sure to pair students
off and have them explain to each other what they are doing, why they are doing it, and what the pace counts

are. It took us more years than we’d like to admit to gure out that the instructor in front is often unaware that
some students are not learning; however, peers know right away. To our delight, we have found that peers are
often surprisingly good at teaching each other. If they get it, they can usually explain it to each other. This tip

applies in many, many situations.
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igure 4. entimeter scale on a baseplate
compass, which is the same as a 1:10,000 scale.

igure 4. e circle on the lett IS used to draw
control locations; the triangle on the right is used to
draw start locations. Ten millimeters above (on the
mm scale) is 1 centimeter, which is 100 meters on a
1:10,000 scale map.

your right foot hitting the ground is 60 paces per 100
meters, you count to 60 three times to cover the dis-
tance. If you have navigated and counted correctly, you
should see the control marker. Because sometimes you
can see a control marker from 50 meters away or more,
glance ahead occasionally to look for it. Remember in
most meets there are other courses in the woods; there-
fore, do not be fooled by a control that you can see but
which is obviously too close or too far away—seeing
another control can pull you off course like a magnet if
you are not careful.

How do you keep track of how many times you
have paced out 100 meters? It is your choice, but for
me, | count any distance over 300 meters on my fin-
gers. | extend my thumb as my pace hits 100 meters,
curl my index finger under my thumb for 200, and
continue until my little finger signals 500 meters trav-
eled. Then 1 start on the other hand if necessary, but
that is rare. Should you have ranger beads on a string,
you simply move one bead down from the top (or up
from the bottom) every time you go 100 meters—just
be sure to reset back to one end or the other before you
start your next count. Don't expect to be exactly at the
marker, but you should be close.

One other thought—start your pace over frequently
when you know exactly where you are on the map so
that you rarely go more than 300 meters before starting
again. Why? Because your pace count is an estimate
and the more distance covered, the greater the com-
pounding of any errors. Note that if you are constantly
coming up short or long, this is useful information for
your event that day and you may wish to modify your
100-meter pace count. If your pace count is way off,
check the map scale again to be sure the map scale and
your compass scale match.

Remember to learn to estimate your pace count
under varying conditions: walking on relatively flat
ground such as on a trail, running on the same, walk-
ing in wooded terrain, and running in the same.

As mentioned, some experienced orienteers can look at the distance between controls and make an accurate
guesstimate of the actual distance. How do they do this? Well, an orienteering friend from Colorado who has

won numerous orienteering championships trains by using old orienteering maps, picking out a point to leave
from and a point to go to and estimating the distance. Then, she checks it with the scale on her compass. In
other words, she practices this component of the skill. After years of orienteering, | am fairly good at this, but |
always measure unless | can see my destination (such as the nish line). | can measure quickly and | am reassured
to have good distance estimations, not guesses. Be aware that guesstimates work until they don’t.
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Beware of compounding the error. Suppose that your 100-meter pace count is short 5 meters because you are
moving over rolling terrain. When you travel 100 meters, you are 5 meters from the control and should see it.

After 200 meters, you are 10 meters short and it is more dif cult to see. At 300 meters, you are now off a full
15 meters and may not see it at all. So, start your pace count over when you come to a place on the map where
you know your location. Being off on your pace count is another reason we teach you to read the terrain and
follow along on the map to augment the skill of distance estimation by measure and pace ( gure 4.3). You do

not rely on a single skill in orienteering.

Finally, repeat all four conditions, but do them going
uphill and downhill. Again, pacing sounds difficult and
there’s a lot to remember, but keep in mind that it is
an estimate—it does not have to be perfect, just close.
Practice will make pace counting nearly automatic.

Because the recommended pacing calibration is
an estimate for 100 meters, when you get beyond sev-
eral hundred meters, the error factor becomes greater.
Therefore, you should restart your pace count when
you come to an easily recognizable feature on the
ground or on the map, such as a stream, fence, or large
boulder. Dividing your route into shorter segments (or
legs) provides the excellent benefit of keeping you in
contact with the map and the terrain on a more fre-
quent basis, and it will improve the accuracy of your
distance estimations.

In the example shown in figure 4.4, | first mea-
sure the distance on my map from control number 4
to control number 5 (about 540 meters). (Remember,
controls are those orange and white markers that you
want to find, and they are marked on the map by a red
circle.) Then I measure the distance from where I'm
standing at control number 4 to the stream about 240
meters away. | count my paces for the first 200 meters
and then expect to come to the stream by the time | am
halfway through the third 100 meters of pacing (this is
an estimate and 1 may not run as straight as I'd like).
As soon as | have the stream in sight, I measure the
distance to the ditch across my line of travel and | start
my pace all over again at the stream, knowing | have
300 meters to go to the ditch. This way | do not have
to stop and think, “Did I just count 400 meters, or was

Figure 4.3 Procedures for Distance Estimation by Measure and Pace

On the Map

1. Measure the distance on the map using the correct scale.
2. Measure everything, everywhere you intend to go on the map.

On the Ground

1. Use the double-step counting method from a known place. Starting with the left foot, count every time the
right foot strikes the ground until you arrive at the destination to which you have measured. Each double step
is counted as one pace.

2. Count only when you are moving forward in your direction of travel. If you have to go around an obstacle,
do not count the paces that are 0 course unless there is a chance you may need to retrace your steps (such
as coming to an impassable barrier before getting around the obstacle).  en you will want to return to your
route and perhaps go around the obstacle in the opposite direction. As soon as you have paced o 100 meters,
say “One” to yourself and start pacing the next 100 meters; then softly say “Two.” Keep repeating the pacing
cycle until you arrive.

3. Having practiced your pace count over a 100-meter course, you should have a 100-meter pace estimate. If you
have measured correctly, you will have an idea of how far you need to travel and therefore you should know
when to stop moving forward.
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Caution! Extending any pace count beyond 400 meters lessens the accuracy because your count is only an
estimate, and small errors that won’t mislead you over short distances can turn into large errors that will mislead

you over longer distances. Additionally, extending a pace count beyond 400 meters makes it easier to drop 100
meters, thinking you have counted off 500 meters when you have really gone 600 meters.

igure 4.4
measure and pace.

that 500?” Even if | do lose count, as long as | keep
the measured distances reasonably short, I can estimate
how far I've gone when | get to the next feature. Chap-
ter 5 will give you a good technique, aiming off, for
approaching the ditch in front of control number 5,
but figure 4.4 gives you an idea about using pacing.
To sum up this skill: Distance estimation by mea-
sure and pace is easy to learn and is the one skill that
you should always use to find every control, so we have
covered it here in depth. Your first step is to measure
the distance you must travel on the map. Once you
know this, the next step is to measure your progress
over the terrain simply by counting every other step.
It does take some time to learn your own pace count

in various Kinds of terrain. Sooner than you expect, it
will become second nature and will require little atten-
tion. Be aware that your pace count will change with
age, experience, and physical conditioning. Therefore,
it is a good idea to recalibrate your pace count to 100
meters at least four times a year. You may discover that
there is no change, which is good to know. However,
on the day that there is a change, you want to discover
it before the next race starts, not after!

PRECISION AND ROUGH
MAP_READING

Precision map reading and rough map reading are two
skills that everyone must develop to navigate e ec-
tively. We must always remember that maps are so
useful because they show mapped features in relation-
ship to other mapped features. e navigation issue is
how you can use those mapped relationships to move
from one place to another. Major mapped relationships
normally change very slowly, if at all. e railroad that
was on the east side of the lake last week is probably
still on the east side of the lake this week, with the
caveat that the lake can be drained and lled in and
the rails, if no longer used, can be pulled up. If a river
crosses the valley from east to west and turns south near
the big hill, that relationship has probably existed for
thousands of years and is not likely to change short of a
major earthquake, a new dam, or extensive bulldozing.

As a navigator, your task is to use these features that
have remained the same since the map was made and
understand how your relationship with them changes
as you move about the mapped area. If the ridge is on
your right and the railroad is on your left, you have
a rough idea of where you are. If you find the bridge
across the river, you know precisely where you are. In
the scenario that follows, you go from knowing exactly
where you are, to knowing roughly, and back to know-
ing precisely. Your skill at interpreting a map will grow



with practice, but essentially what you are trying to
do is to look at a map and envision what you will see
as you follow your route from where you are to your
objective. The mapmaker has already been over this
terrain and drew the map to communicate what you
should see, using symbols for what she saw when she
or the field checker was there earlier.

Look at the map segment in figure 4.5. In precision
and rough map reading, you would follow the course
on the map represented by the red dashed line so that
when you left the start (the triangle—a precise point
on your map), you would roughly follow the stream
to the path. You know the stream because it is a blue
line. (The symbols used can be found online at http://
backwoodsok.org/images/control_sheet2_small.jpg.)
After following the stream to where the stream and
the path cross, you again know precisely where you
are on the map and in the terrain. You follow the path
westward to the hill. You recognize the path because

igure 4.
stream, and a path.

ample map segment wi
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it is a dashed black line. You may not know exactly
where you are on the path, but you recognize that the
hill is coming up as the ground in front of you begins
to ascend. Upon arriving at the hill, you simply climb
until you are at the top, turn right (or north), and
there is a small building where you find the control
precisely on the northeast corner. Note that the north-
east corner is in the center of the circle. Remember also
that the top of the map is north. The contour lines (the
brown lines) get closer together, letting you know that
the ground is getting steeper. You know the contours
here are for a hill because they rise above the stream
you followed earlier. Land features tend to go up from
streams if you're at the stream and down to streams if
you are above them; therefore, when you are attempt-
ing to determine if contours go up or down, look first
for nearby streams and hilltops. If you were running
this leg in competition you would know the map scale
and could compute how far you needed to travel on
each part of your route. Pacing those distances would
provide further data to help you navigate.

The triangle, the path and stream junction, and
the northeast corner of the building involved preci-
sion map reading because you knew exactly where you
were at those locations. Running along the stream, the
path, and then up the hill, you were using rough map
reading because you did not know exactly where you
were on those features. It was important to be going
in the correct direction, of course, so you checked off
several features (i.e., the broad spur coming in to your
right on the far side of the stream and the junction with
the intermittent stream marked by a dashed blue line
also on your right) as you ran along the stream to the
stream—path junction, then along the path, and up the
hill to the building. This is a short example, but rough
and precision map reading can be done over consider-
able distances with great success when you use general
features (the stream) to guide you and specific features
(the stream—path junction) to check your progress. You
will also have your pace count to note the terrain fea-
tures as the spur and the stream junction show up at or
near the correct distances.

The essence of map reading is understanding where
you are in relation to general and specific features.
Once you master these relationships, you can use the
tools of rough and precision map reading to navigate
well. Remember that although precision map reading
is a sure way to navigate, it tends to be a little on the
slow side. In rough map reading you are not trying to
keep up with exactly where you are on the map as you
move forward; you simply want to move quickly, using
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the map relationships to know precisely where you are
when you get to a certain place. Therefore rough map
reading should allow you to move ahead faster than
precision map reading.

Precision Map Reading

e compass plays an initial role in precision map read-
ing in that it ensures you are facing in the correct direc-
tion with the top of the map pointing north. Once you
know your position on the ground and have located
that same area on the map, you are ready to move
toward your objective, rarely referring to your compass
again (if at all). Your task now is to observe features vis-
ible both on the ground and on the map in the direc-
tion you wish to travel and to use them to guide you.

A map is a sketch frozen in time. Terrain changes
through storms, erosion, and the actions of people
and machines. Should you come upon some feature in
the terrain that is not on your map, your first thought
should be “Am | where I think 1 am?” If there is enough
evidence that you are located, then you next consider
if the feature might have been changed by natural or
manmade events. If the latter, a good map will still
take you by or around the change if you navigate care-
fully because no competent meet director is going to
send you into an area on a map with major changes
from what is shown. Good maps survive well over time
and terrain only changes slightly, so your first thought
should be of your own possible error and not that of
the map.

In the 2005 World Trail Orienteering Cham-
pionships in Japan, American David Irving

nished in a tie for the rst-place gold medal
with Evaldas Butrimas of Lithuania. Both
men scored 16 points. However, Evaldas pro-
tested a tiny map error on one control that he
had scored incorrectly and that David Irving
had scored correctly. Meet o cials upheld his
protest and threw out that control, leaving
Evaldas with 16 points and dropping David
to 15 and the silver medal (still the highest n-
ish for a U.S. competitor in a world champi-
onship). Mr. Butrimas’ skill in precision map
reading brought him and his country a gold
medal that did not have to be shared.

In figure 4.6, you are again located in the start
triangle and heading to the path junction marked by
the circle. Paying close attention to your map, the first
ground feature you should notice is the large boulder on
your left (the black circle), which, according to the line
of travel, you will pass closely. Next you should notice
the two dirt (brown) mounds in front of you. Your line
of travel will take you directly between them. Each of
the features is at a precise location on the map and on
the ground; therefore, this is precision map reading.
The third feature that is easy to find is the pond, which
you will skirt on the right. Finally, if you curve a bit
toward the smaller boulder on your right, you should
arrive at the path, slightly to the right of the junction.
Once at the path you turn left. This route will take you
to the path junction. Figure 4.6 illustrates collecting
features, a technique that will be presented in chapter
5. The purpose of this map segment is to demonstrate
precision map reading. The path junction is not a con-
trol but another precise location on the map. As noted
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you would be wise to approach it slightly to the east
and south so that if you came to the trail but could not
see the junction, you would only have to turn left or
north on the trail to come to it. This technique, aiming
off, will be presented in chapter 5.

Rough Map Reading

Rough map reading, like rough compass reading (which
is described later), allows you to move quickly because
there will be an easily noticeable feature on your line
of travel to guide you, stop you, or locate you. Rough
compass reading is often used with rough map reading
because with both skills, you are navigating without
knowing precisely where you are until you reach some
de nite feature. Of course, you should also be using
the skill of distance estimation by measure and pace.
Combining these three skills at the correct time can
produce amazingly fast movement through the woods.
So, check your compass to be sure your map is facing
north and you are on the correct side of the map (more
on being on the correct side of the map in chapter 6).
Now move out in the correct direction.

In the map shown in figure 4.7, you can charge
uphill through the woods quickly because you know
a large field is not too far ahead in your path. Like-
wise, so long as you are climbing the hill and not going
around it, you will come to the field. Since running
a straight line is shorter than drifting too far left or
right, rough compass reading complements rough map
reading very well. The orienteer in this case veered
slightly to go around the small green patch (known as
fight), which would have been slower running than the
white area on the map that is open woods. Regardless,
use your compass to be sure you are running approxi-
mately north. A quick glance at the map tells you that
the field has several features (the two near corners and
the small patch of forest growing on the far side) that
will help you locate yourself more precisely as soon
as you arrive at the field, which should be about 200
meters away (always measure on your map and count
your paces). You know it is 200 meters away because
you would have been able to measure it on the full map
from which this segment was taken. When you reach
the field, you will be somewhere in the field or on its
edge, so you are using rough map reading until you
determine precisely where you are by using either loca-
tions one, two, or three, which are precise locations on
the map (and which now shifts you to precision map
reading). Thus, on this leg you have used four of the
five skills: rough map reading, rough compass read-
ing, precision map reading, and distance estimation by
measurement and pace.
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Linear Features

Rough map reading is most often used when you
have a linear feature that will guide or stop (catch)
you when you reach it. When you have a linear fea-
ture to catch you, you can run or walk as fast as you
can without regard to precisely where you are. Why?
Because when you reach the linear feature (e.g., a
stream, a trail, or the edge of a eld), you can easily
locate your position. In gure 4.5 when you were
following the stream or running down the path, you
did not know precisely where you were, but you
knew where you were in relation to the linear fea-
ture. For instance, when you had left the stream and
not gotten to the hill, you were somewhere on the
path, but precisely where you were was not impor-
tant until you got to the base of the hill and had to
leave the path and climb the hill. From the base of
the hill to the building on top, it didn't matter where
you were on the hill—just that you were on the right
hill! And because you knew your pace count for 100
meters, you always knew roughly where you were as
you ran along the stream, along the path, and up
the hill.
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Recall from chapter 3 that a linear feature is any
feature that runs in a line, more or less, and only rarely
in a straight line. It sounds obvious, but it can take
some thought to realize how many features do run in a
line. If the line crosses in front of you or if it runs the
same way you are going, it can help your rough map
reading. Linear features are so useful that they are one
of the first features you should look for on maps. A
road or path is a linear feature because it starts some-
where, goes somewhere, ends somewhere, and is gen-
erally connected together the entire way. Likewise, a
stream can be a linear feature, as can a ridge or ravine.
Other linear features might include power lines, the
edge of a large open field, the edge of a lake, a stone
wall, or a fence. When you are using rough map read-
ing and moving fast, these features provide a reference
(here we go with relationships again) to a certain or
known feature that you can find on the map and on
the terrain. They either stop you or guide you in the
correct direction, and they help you determine quickly
where you are in relation to other features on the ter-
rain. Therefore, you can go fast, checking off those
other features as you pass them.

During rough map reading, distance estimation
is important, as you might guess. From the example
shown in figure 4.8, you would expect to see the path
crossing your line of travel in 300 meters. You know
this distance because you would have been able to mea-
sure it on the map from which this segment was taken.
If, in counting your paces, you find that you have gone
350 to 400 meters without crossing the path, then
something is wrong. For instance, the path may have
been hidden by leaves and you missed it, or you may
have made a 180 (see sidebar) and gone in the opposite
direction. (Chapter 6 tells you what processes to use
when your navigation is not working out.) To avoid the
compounding errors introduced earlier in this chapter,
use linear features as appropriate to start your pace
count all over again. Extending any pace count beyond
400 meters lessens the accuracy because your count is
only an estimate. Small errors that won't greatly affect
your accuracy over a course of 200 to 300 meters can

turn into large errors that will mislead you at longer
distances.

This isagood time to remind you that you normally
navigate using several of the five skills at the same time.
For instance, in the previous example, you found that
rough map reading is often combined with rough com-
pass reading since both rough skills emphasize speed
over knowing precisely where you are. Also remember
that one of the combined skills will always be distance
estimation. Now let’s cover precision compass reading.

rough map reading.

If the features you pass are not matching the features you expected to see from the map, you may have gotten
turned around and made the dreaded 180 mistake, named for running 180 degrees off from the direction you

planned to go (in other words, in exactly the opposite direction). Everyone makes a 180 sooner or later, and it is
just a matter of recognizing it and recovering from it. Recovering from a 180 is covered in the skill of precision

compass reading, which follows shortly.



PRECISION COMPASS
READING

Precision compass reading uses the direction-of-travel
arrow on the compass (see chapter 3) to travel as pre-
cisely in astraight line asyou can. e standard method
for following a direct compass heading is to use your
direction-of-travel arrow to show you precisely where
you should go.  en pick out an object, such as a tree
or big rock, that is directly in line with the direction
and walk or run to that object. At that point, you pick
a second object, line it up, and go to it.  eoretically,
if you execute the method perfectly, you will follow a
straight line to your end objective (the control marker),
and by measuring on the map and counting your
paces, you will know almost exactly when the control
should appear. However, recall that your compass is a
3-degree instrument, meaning it could be pointing up
to 3 degrees left or right. s 3-degree error puts a def-
inite limitation on the distance for which you can use
the skill of precision compass reading. For orienteering
purposes, you should never try to go more than 450
meters using precision compass reading. e exception
to thisruleisifyouareina atareawith nearly unlim-
ited visibility, but that rarely occurs in orienteering.
Your orienteering compass will point in the right
direction if it is set up correctly, so you won't need to

Terrain Association
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read the actual degrees—just follow the direction-of-
travel arrow. On the other hand, the lensatic compass,
described in chapter 3, gives an exact degree heading
when you look through it, but it also is only accurate
to within 3 degrees. Regardless, anyone who finds the
desired control over those distances of 2,200 meters
(see sidebar) is either darned lucky or is using skills
in addition to precision compass reading and distance
estimation.

ROUGH COMPASS
READING

Rough compass reading generally follows the ve steps
described for precision compass reading except for what
is in front of the direction-of-travel arrow. In rough
compass reading, you do not precisely line up a tree or
boulder but instead move in the general direction that
the direction-of-travel arrow is pointing. By the way,
trying to point the compass and go is a common mis-
take of beginners who think they are doing precision
compass reading. It is also the reason dead reckoning
is rarely precise. Instead, just pointing the compass and
going (without lining up on an object in front of you)
is using rough compass reading. Rough compass read-
ing is used most often when you have a large or linear

e military often teaches what it calls land navigation, or dead reckoning, using precision compass and
distance estimation with insu cient emphasis on being able to associate the terrain you see as you cross
the ground with the symbols you see printed on the map. Associating the terrain with the map symbols is

logically called terrain association.

is is an orienteering process described in chapter 6. | once witnessed

soldiers at Fort Benning, Georgia, following azimuths and counting paces to nd painted stakes during an
eight-hour exercise. Some of the stakes were more than 1,000 meters apart, and even worse, the soldiers
were not given a map as part of the exercise! As mentioned previously, this is a terrible way to navigate for
distances in excess of 450 meters, yet | have seen instructions that tasked the student with following an

azimuth of so many degrees for 2,200 meters!

Charles Ferguson and Coach Turby Il are former military members who are strongly supportive of the
military services. However, we would both love to see orienteering come back into military land navigation
training, as it existed years ago. To paraphrase the quote from USMC Major James R. Hardin in chapter
1, which is still so true today: “What do civilian orienteers know that the military doesnt?” Major Hardin,

Major Ray Velasquez, and Lieutenant Colonel Robert

ompson were instrumental in introducing ori-

enteering into the Marine Corps. Because the Marines had a team, Army orienteering teams began at the
Army Engineering School, then at Fort Belvoir, Virginia, and at the Home of the Infantry, Fort Benning,
Georgia. So, at one time in orienteering history, the military was far ahead of the civilian community in

orienteering. Today, the reverse is true.
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One of my orienteering friends, a U.S. Marine, told me of her experiences in USMC’s e Basic School
(TBS), which all Marine o cers must complete. To graduate from TBS, each student must pass the land
navigation curriculum. My friend’s instructions were to follow pace and azimuth to each control. I asked
how that worked for her and she commented that she might have cheated! Knowing her high personal
honor code, | asked how she cheated. (In actuality, other Marines have assured me that her technique was
not cheating, but at the time she did not know that the training objective was to use your head, which she
so ably did, versus blindly following a set of rules.) She told me that she gured out that the instructors,
being human, might just drive as close to the control that they were setting as possible, park their Hummer,
and walk in to place the control marker the students had to nd. erefore, she studied her map looking for
any roads that ran within 200 meters of the control she sought. In every case there was a road nearby and
an obvious parking location from which to walk in 200 meters and place the control marker.  erefore, she
simply ran to the roads and then to the obvious location from which to walk in and set the controls. At that
location, she then reverted to precision compass and distance estimation and followed her compass and her
step count for 200 meters. She found all of the controls with ease.

To an orienteer, she was simply using rough map reading to nd the correct road and precision map read-
ing to locate the obvious attack point from which to use precision compass reading to hit the control dead on.

e skill of precision compass reading is often used to get you from an easy-to- nd feature, called an attack
point (see chapter 5), to the control from a short distance away. Marines are taught both to obey orders and to
think for themselves, so her instructors were pleased that she had built upon her prior training to gure out
her procedure for herself. Self-learning tends to be permanent and repeatable whereas classroom instruction
can be totally lost in 30 days or less if it is not used right away. Cheating would have been to use someone
else’s work to  nd those controls, but she found them all herself by using what she had been taught and what
she could gure out. Know also that USMC land navigation today is far beyond just pace and azimuth.

feature in front of you that is going to locate you more
precisely when you get there. In rough compass read-
ing, it is less important to keep the magnetic needle
exactly on top of the north magnetic orienting arrow.
Why? e feature toward which you are running is so
speci ¢ that it will not matter if you drift a little left or
right. Since you are probably heading toward a certain
target (e.g., a linear feature such as a river), you do not
have to be exact because as long as you are moving in
the correct direction, the river is going to get in your
way whether you are a little left or right. However, the
more you let the magnetic needle drift o the north
magnetic orienting arrow, the more energy you will
waste and the more time you will lose, so keep it close
if not exactly superimposed.

In the map shown in figure 4.9, which is a con-
tinuation of figure 4.8, you know that you can run as
fast as you can (remember, always keep up with your
pace) until you run into the road that passes across
your line of travel directly in front of you. Once you
reach the road, you will be able to locate yourself
based on the two curves, and you can navigate more

carefully from there. Skillfully following a rough
compass reading should put you somewhere near the
middle of the road between the curves, but the red
dots illustrate that if you arrive anywhere within the
red dots from left to right, you will be able to locate
where you are on the road. What is to stop you from
drifting too far to the right? Although you are using
rough compass reading to run fast, you never know-
ingly lose contact with the map (rough map reading),
so you should notice the green on your right which is
medium “fight” (underbrush that slows you down to
at least a walk). Or, not long after you pass the trail,
you will notice the ground going up several contours
when you should contact the road before it gets that
steep. Why aren't you worried about drifting too far
left? Because the road swings down to your left and
you will come to it eventually. If you have kept up
with your pace you will know if you have gotten to
the road somewhere between the two curves (also,
you should be able to see one or both curves). So, you
have lots of indicators from your skills to make sure
you stay on course.
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Ijgure 4.9 RKough compa
you don’t need to be precise to hit your target.

Rough compass reading is a useful backup check
for three of the other skills. Which one is left out? Pre-
cision compass, of course! Most good orienteers will
glance at their compasses on a regular basis to be sure
they are not drifting too far left or right and to avoid
the dreaded 180 described in chapter 3. They are prac-
ticing the skill of rough compass reading.

ORIENTING.THE MAP

How, then, do we use the map? We have already men-
tioned the skills of rough and precision map reading, so
how do you begin so that you can use them? Your rst
task is to orient the map. (Orienting the map is one of
the ve processes covered in chapter 6.)  ere are two
steps to orienting the map. e rst is to determine
where north is on the map. It should be at the top.

Navigational Skills 55

Also, if north is at the top, all numbers and printing on
the map should read left to right asin abook. e only
maps this author has encountered where north was not
at the top were locally made maps such as tourist maps,
rarely used in orienteering. (On the other hand, my
wife and | set up a simple military orienteering compe-
tition in Oberammergau, Germany, with the only map
we could nd on short notice—the local tourist map.
It worked quite well.)

The second step is to hold the map with the top
always pointed to the north (use your compass and
apply rough compass reading to find north). Remem-
ber north is not up in the sky, so hold the map paral-
lel to the ground. Then, keeping your north-oriented
map absolutely still, move your body around the map
until you are facing in the direction you want to go. Be
aware that your natural tendency is to stand still and
rotate the map. Doing so will get you in trouble. By
rotating your body around the map and keeping the
map oriented to north, the terrain features will appear
in the correct positions as you move across the ground.
Further help for orienting the map is in chapter 6.

In figure 4.10, suppose you wish to travel directly
east to the next control on your map. Simply move
your body around the map so that you are standing on
the west side of the map. The map still points north
and you now are facing east. As you move forward
toward the control, you should see the same things on

navigation, turn this map 900 counterclockwise,
so that you stand on the west side. The map
demonstrates how the control number shows you
north when the map is folded.
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the ground in the same relationship that you see on the
map. Imagine that you are standing on the east side of
the hill (the triangle marks where you start) when you
begin. You should notice that according to the map,
you are to move downhill immediately. If you find
yourself moving uphill instead, stop! You may have the
map pointed south instead of north, or you may have
positioned yourself on the east side of the map instead
of the west, or you may not be in the start triangle. In
this way, correctly orienting the map and your body
will help you go in the correct direction every time.

PUTTING THE SKILLS
TOGETHER

is section contains some examples showing how to
use the ve navigational skills. Remember that on most
orienteering routes, several or all ve of the orienteer-
ing skills will be used. Beware of overly depending on
one or two of the skills simply because you do them
well. Using all of the skills in the correct situations will
increase your speed and accuracy.

Precision map reading is much like precision
compass reading in that it is done more carefully and
therefore is somewhat slower than rough map reading
(although it can be done at speed). However, there is
one big difference: You should not attempt precision
compass reading for more than 450 meters (and that
far only if there is no other choice), whereas you can
use precision map reading (or rough map reading)
for any distance on your map. Remember, however,
that precision map reading is slower than rough map
reading. The compass plays an initial role in all map
reading in that it ensures you are facing in the correct
direction with the top of the map pointed to the north.
Once you know your position on the ground and have
located that same area on the map, you are ready to
move forward toward your objective, rarely referring
to your compass again (if at all). Your task now is to
observe features visible both on the ground and on the
map in the direction you wish to travel and use them
to guide you. Because precision map reading is gener-
ally slower, we use sprint orienteering to speed up and
hone our precision map reading skills and for the much
slower paced trail orienteering events.

SUMMARY

To help you navigate, chapter 4 adds the ve orienteer-
ing skills to your understanding and use of the map
and compass from chapter 3. ose ve skills pre-
sented with examples of each are precision map read-
ing, rough map reading, precision compass reading,
rough compass reading, and distance estimation by
measure and pace. s last skill should be used every
time you orienteer, usually in concert with one or all of
the other skills. Almost a third of the chapter spelled
out the importance of determining, using, and know-
ing your pace count so that what you measure on the
map will correspond closely to the distance you cover
on the ground. To quote Coach Turby I, “ ose who
do not measure everything will count their lost time
in minutes.  ose who measure everything correctly
and apply the information properly will count their
lost time in seconds.” “Lost time” here does not mean
you do not know where you are; it means you waste
valuable time going in the wrong direction or having
to redetermine your position because you were careless
about how far you needed to go to reach the control or
some intermediate objective such as a road or stream.
Chapter 5 will introduce the tried-and-true techniques
to support the ve skills.
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e rst three chapters gave a short history of orien-
teering, discussed preparations to orienteer from gear
to tness, and introduced the orienteering map and
compass. Chapter 4 described the skills of orienteering
and their relationship to the map and compass. You
might think of the skills as the performance pro cien-
cies that you discipline your body to perfect: the tighter
your skills, the better your performance. If so, chapter
5 presents the actual tactics of using the orienteering
techniques that make your skills work for you.

By the way, even if you never intend to orienteer,
you can use the skills as they apply to the techniques to
find your way in a variety of tasks that you may never
have thought of as navigation. For example, you and
your family are driving down the interstate highway
when traffic suddenly stops, then inches along, and
lurches to a halt again. Unfortunately, you left your
GPS unit at home. Luckily, you picked up a state high-
way map at the last rest stop, and up ahead you see
an exit. Can you use precision map reading to find
another linear feature (parallel highway) that will get
you past the interstate stoppage and use distance esti-
mation by measurement and pace (the speedometer)
to make sure you dont miss your turns? Or, are you
stuck like all the other sheep, too timid to leave the
interstate for the unknown local highway system? Well,
if you master the techniques given in this chapter and
add them to the orienteering skills, you can take those
other roads to bypass the trouble. You can sail home
in comfort and confidence while the other sheep just
complain and remain stuck in traffic.

Chapter 5 covers the five orienteering techniques
that you should master in order to do well at orien-
teering and other navigation. These techniques are the
foundation of good navigation with map and compass.

The five orienteering techniques are as follows:

1. Finding attack points
Aiming off

2
3. Collecting features by thumbing along
4. Catching features

5

Following handrails

The five techniques are associated with specific
orienteering skills. As you recall, the five orienteering
skills are precision map reading, rough map reading,
precision compass reading, rough compass reading,
and distance estimation by measure and pace. These
orienteering techniques evolved over long years of
practicing, teaching, and coaching orienteering and

learning from others. The techniques are thought pro-
cesses (or plans) to use the terrain as you see it on the
map while using your orienteering skills appropriately.
They are listed in no particular order of priority except
for the first, which should always be used on every leg
of every course, just as you should use the skill of dis-
tance estimation by measure and pace on every leg of
EVery course.

FINDING
ATTACK POINTS

An attack point is the closest feature to the control that
you know you can nd and from which you can then

nd the harder-to-locate control. Using attack points
is the most important technique that you will ever use
in any form of land navigation. You must be able to
clearly identify the attack point on the map and on
the terrain. Because the attack point is something you
know without any doubt that you personally can nd,
it may not be the same for everyone. It is the last thing
you expect to locate before your nal approach to your
destination. Every leg of the course has an attack point.
On ashort leg, it may be that you will make your nal
approach from your current control, in which case the
control you are leaving has become your attack point.
On a longer leg, you may aim for an intermediate
destination such as the edge of a pond.  at location
becomes your attack point for the control.

In an earlier example from the land naviga-
tion training at the Marine Corps TBS, the student
guessed where the instructors would logically park
their Hummer to walk into the woods to the control
location. Noting that there were drivable roads and a
close location from which the instructors would know
exactly where to start for the control, she would run
to that easy-to-find location, not knowing that such a
location is called an attack point.

As noted, it is difficult to follow a straight line in
precision compass reading for very far. Remember also
that for any distance over 450 meters, precision compass
reading is practically impossible unless you are cross-
ing an open field and can steer to a visible object that
far away. Therefore, it makes sense to locate an attack
point, preferably within 200 meters of the control, and
then move, using the fastest possible approach (usu-
ally the appropriate rough skills) to arrive at that attack
point, where you switch to one of the two precision
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Clearly marked on the map, the opening in the wall is used as an attack point.

skills. Using distance estimation by measure and pace
the whole way will also keep you from making errors.

What are some attributes of good attack points?
First, they have to be easier to find than the control
itself. Second, they should not take you too far out of
the way. Third, they should be quicker to locate than
the control. Fourth, they must be readily identifiable.
And fifth, when you reach the attack point, you must
know you are there.

Attack points are often much larger features than
the control. In the TBS example, the student used
either a crossroads or an intersection of one road into
another. These are large and generally easy to see on the
map and on the ground. The corner of a lake or a pond
often shows well on the ground and the map, as does a
readily identifiable field, making all three good attack
points. Again, be alert if there are a number of ponds or
fields close by so that you do not assume you are at one
field or pond when you are at another. The dreaded
parallel error (see the sidebar) probably torments ori-
enteers more than the dreaded 180-degree error (see
chapter 4). Keeping the map oriented to the terrain
and perfecting the skill of distance estimation are key
to avoiding a parallel error.
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Parallel Errors

The term parallel error refers to mistaking one landform or object for another, usually with one that is nearby. A
common parallel error is to look for the control by going up or down one spur that parallels a nearby spur when
the control is actually on the other feature. In other words you are searching the wrong spur. You should be on
the one beside it. Making a parallel error because | hurried too much has knocked me out of rst place more
than once. Parallel errors can occur with almost any nearby linear features or with nonlinear features that are
similar (from cliffs to boulders to human-made features such as cabins at a park). The features simply need to be
close enough and similar enough so that you are at one but think you are at the other.

It is worth repeating that the best way to avoid a parallel error is to be sure the map is oriented to the north
and that your body is on the far side of the map from your direction of travel. In this manner, the terrain or hu-
man-made features will appear in the proper sequence as you move forward, and something as simple as count-
ing each similar feature will help avoid a parallel error. Whenever possible, approach parallel linear features, such
as ditches, from the side so that you may easily count them as well. At one event | came straight down a hill from
my attack point trying to dead reckon my route to hit the middle ditch of three ditches. Because all the ditches

owed in the same direction as | was running, | did not see the rst ditch. As soon as | saw the second ditch, |
assumed it was the rst and immediately turned left to the third ditch thinking it was the middle ditch. | lost a
lot of time when it would have been easy to use the skill of rough compass reading to aim a little right, measure
my distance by pacing, and cut across the ditches, counting them successfully by approaching from the side.

In going from the start triangle in figure 5.1 to the
first control, an obvious, fast, and easy-to-find attack
point is the path junction to the east of the control. In
this map the dashed red line simply connects the con-
trols; it does not show your route. My preferred route
would be to run at an angle to the path on my right
and then move as fast as | could to the path junction,
which would be my attack point. Experienced orien-
teers might use the small hill upon whose edge the con-
trol is located as their attack point. Going from control
1 to control 2, the northeast corner of the westernmost
pond is an excellent attack point. On the other hand,
note the possibility of a parallel error if you are actually
at the other pond to the north while thinking you are
at the southern pond. Proper distance estimation helps
to prevent any parallel error with the third pond, which
is much too close to control 1. Navigating from control
2 to 3, you have a choice of attack points, either the
edge of the field, the pronounced bend in the stream,
or if you wish to get closer, the building beside the
trail. None is particularly better than the others; they
simply illustrate that you may have several choices for
an attack point just pick one and go.

What is the attack point from control 3 to control
47 If you used the skill of distance estimation and you
learn that control 4 is only 135 meters from control 3,

you can use control 3 as your attack point and follow
a compass heading to control 4. Remember, control 3
is easy to find (you are already there!), and it is a short
enough distance to use precision compass reading. If
you thought you had to have another attack point such
as the large boulder to the east of point 4, at least you
have the process down cold. Just dont forget that your
attack point should not take you too far away from the
control you are trying to find, and in this case the small
hilltop may be easier to locate than the large boulder.

To sum up, the technique of finding an attack point
requires the orienteer to find a more easily locatable
place (or point) from which to attack the control. It
must be easier to find than the control, not too far out
of the way, and readily identifiable on the map and on
the ground. Remember also that the best attack point
may be behind the control, forcing you to run a little
farther but insuring that you find the control quickly.
You should always select an attack point. Some orien-
teers eschew using an attack point for each control, but
as with distance estimation and other skills, techniques,
and processes, we can say, That works for those orien-
teers until it doesnt! In other words, orienteer cor-
rectly and it will serve you well. Get sloppy and you
may get away with it for a while, but bad practices will
eventually betray you.



AIMING OFF

e technique of aiming o is exactly as it sounds. It
is useful if there is a linear feature crossing your path,
and it is even more useful if the control is located in
or on the linear feature. While using the skill of rough
compass reading, you deliberately travel to one side or
the other of the control toward a linear feature. If you
deliberately head to the right of the control, when you
hit the linear feature you know that you need to turn
left to nd the control. You can aim o by setting your
compass direction arrow slightly to the right or left of
your control and go in that direction. Aiming o0 is
helpful because if you go straight at the control and
dont see it when you hit the linear feature, you dont
know which way to turn. If you deliberately head to
the right of your control, you know that you have to
turn left when you get there.

In figure 5.2, you know that the control is located
in the bend in the stream. If you try to run directly
toward the control location and dont see it upon arriv-
ing at the stream, you do not know if you are to the left
or to the right of the control, and you may lose valuable
time searching in the incorrect direction. However, if

N
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you aim off to the right, you can immediately turn left
upon arriving at the stream and move quickly to the
control. In this example you could also aim off to the
left just remember to turn right at the stream.

Why cant you run straight to the control? If you
like to gamble, you can, but remember that luck is not
a strategy. First of all, if you are using your compass, it
is a 3-degree instrument, meaning that it has a built-
in error that may put you left or right. Second, and
probably more important, most people drift either left
or right, as discussed earlier. Unfortunately, although
most orienteers have a predominant drift, they do not
have a perfectly consistent drift. So although you may
drift to the left most of the time, you will drift to the
right at least occasionally. Consequently, drifting is not
an acceptable strategy for knowing where you are when
you get to the stream; you must aim off to be certain.

Are there guidelines on whether to aim off to one
side or the other? Yes. Look at figure 5.3, and lets get a
bit technical. If the axis of the feature is nearly perpen-
dicular to your line of travel (so that your path and the
linear feature meet in a perfect T with your path being
the shaft of the T), you should play to your predomi-
nant drift and aim in that direction. Otherwise your
drift may overcompensate for your aiming off enough

);g!

Slanted “T”

Perfect “T”
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slanted T.
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Before | learned the technique of aiming o , | tried to use precision compass reading to go to every control.
I had never heard of precision compass reading, so I called my method dead reckoning. | had been assured by
any number of land navigation instructors that dead reckoning would work over any distance even well
beyond 450 meters.

In England in my rst international competition as the orienteer for my three-person team, the third
control was located just beyond a power line and in the edge of the woods. What is nice about having a
control on a power line is that the power company usually cuts the underbrush under the lines, making an
obvious linear feature that can be used as a handrail or a catching feature, and the poles and angle corners
in the line can be used as attack points. Such a trimmed or mowed linear open area is called a ride. e
power-line ride ran across our route at a 90-degree angle as we ran from control 2 to control 3. It would
have been so easy to aim o to the left (which was slightly uphill) and then to look for the control while
running downhill in the ride. e open area made for easy running and clear visibility into the woods,
but I had never heard of aiming o , so | was using dead reckoning. As | came out of the woods on the
west side of the ride and saw the open area and then the woods on the east side of the ride, my heart fell,
as did any con dence. | had no idea if the third control was directly ahead of me or to my left or right. |
immediately envisioned a frustrating search on one side or the other of the control, probably in the wrong
direction (I did know about Murphys Law) and costing my team a great deal of lost time. In this case we
experienced a happy ending, which is a violation of Murphys Law. Just before | admitted my mistake to
my teammates, the British soldier who sat hidden by the control stood up to light a cigarette, clearly mark-

ing the control. Yes, unbelievably, it was directly in front of me.

is called dumb luck.

to place you on the wrong side of the control anyway.
You will then go in the wrong direction to look for
the control on the linear feature. If the linear feature is
not perpendicular to your axis of advance (your path is
the shaft of the T, which now has a slanted top), you
should aim off in the direction that takes you to the
linear feature the fastest so that you can use that linear
feature as a handrail (again see figure 5.3, slanted T ).
Using handrails is the last technique in this chapter.
The technique for the slanted T if your drift is right is
the same as the perfect T. A recommended course of
action for the slanted T may not be to go to the side of
your drift but to overcompensate by aiming off further
to the right to ensure you travel the shortest distance.
However, if your left drift is pronounced and you are
uncomfortable aiming off to the right, go with it  hit
the stream and come back to the right. Remember, it
is acceptable to go past a control and come back to it if
that is the faster route for you.

In all cases, the point is to use the linear feature to
your advantage by setting yourself up to know where
you are in relation both to the linear feature and to
your destination. Remember, orienteering and other
navigation are relationship activities. Where you are at

is rarely successful orienteering method

any given moment in relation to the features on the
terrain is dependent upon how you associate those rela-
tionships as you maneuver in that terrain. Understand-
ing the relationships is how you know where you are on
the ground and on the map.

COLLECTING FEATURES
BY THUMBING ALONG

e technique of collecting features as you move across
the map (in your mind) and on the ground (with your
eyes) is critical to the skills of rough and precision
map reading. e features you collect are the signi -
cant features on the map and on the ground that are
near enough to your route that you will observe (or
collect) them as you approach and pass by them (see

gure 5.4).  ere are at least eight possible features to
collect, beginning with the rootstock (the brown X )
in the center of the triangle. A rootstock exists when a
tree falls over and its roots are pulled out of the ground
and protrude into the air. Rootstocks are not usually
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' Thumbing Along as You "Collect" Features

In actuality, this is only a 160m leg in open white woods.
But what if these features were spread out over an 800m
leg? Then you would be passing this series of features
spread 100m apart. They could keep you on course,
confirming that you are, in fact, exactly where you think
you are, and alert you when you're nearing the control.

So keep moving your thumb on your folded map to
your new location as you move through the terrain.

Traveling in the correct direction you should
" immediately cross a trail (perpendicularly)
with undergrowth on your right...

Then to a large boulder (is it on your left or right?)
2. with a small patch of rough open with thicker
growth on your right...

Then you're traveling down a small hillside with
3. abroad spur on your left with a boulder field
spilling downdhill...

Passing between (or to the right or left?) of two
4. dot knolls, you start approaching a broad shallow
hollow to your left and in it is...

5 An indistinct pond with surrounding marsh, even
* arootstock visible at the edge of the pond, and
as you near the pond you see...

6. A field of boulders and stones just downhill on
your left...

7. Then past a smaller boulder to your right...

And as you near the control,a trail comes up on

§. adiagonal to your right, and you can see an uphill
climb just past the trail junction where the flag is
located. Congratulations!

mapped unless the roots are at least a meter high. In
gure 5.4, the boulder (2), the rock eld (3), and the
dirt mounds (4) are some of the eight features you may
notice as you pass them. As soon as you positively iden-
tify a feature, you move your thumb up to that feature
on the map. In other words, you are thumbing along,
which is how to do the technique of collecting features.
How do you keep track of those features that you

are collecting as you move through the terrain? Do you
memorize them? Write them down? No, you simply
place the leading edge of your thumb on the map
symbol as you pass by the actual feature on the ground.
Leave your thumb on that place on the map until you

collect your next feature, at which point you move your
thumb to the new feature. By the way, you should fold
your map once or twice so that you can easily see your
entire route. Proper map folding facilitates thumbing
along. (More on folding your map is in chapter 9.)
Thumbing along is neither a skill nor a technique.
It is the how-to associated with collecting features. It is
a how-to because it has no value unless associated with
collecting features. In other words, you dont thumb
along just to hold onto the map (although thats good,
to0). The concept is simple but highly useful. To repeat:
As you move along your route, move your thumb along
with your progress every time you are absolutely sure
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Distinct map features are used to thumb along the
route to the control. Note the properly folded map.

of where you are (for example, when you come to a
trail junction or a path and stream intersection that
you clearly recognize). At the beginning of the race,
put your thumb on the start triangle as you begin to
move out along your course. The value of thumbing
along is that it allows you to keep up with where you
are on the map and the ground. More importantly,
if you suddenly realize that you have gotten off your
route and you do not quickly recognize where you are,
looking down at your thumb on the map will reveal
where you last knew where you were. At this point you
generally are not far from that location. Do not move
your thumb so that you can recover by going back to
that known location.

How do you recover? If you were following a
compass azimuth, you simply do a back azimuth (see
chapter 3) or turn around and return to the last place
that you definitely knew where you were, as carefully
marked by your thumb. If you were following terrain
features, you can apply the relocation process, fully
explained later in the next chapter. Think of your
thumb as it keeps your place in a book when you have
to close it for a moment; likewise, your thumb keeps

your place on the map. The skill associated with col-
lecting features by thumbing along is precision map
reading, but you may well switch to another skill such
as precision compass reading from the location indi-
cated by your thumb (as, for example, if your thumb
is at your attack point) or rough map reading if you
are moving quickly using another technique such as a
collecting feature. Regardless, your thumb at your last
known location is your firm navigational foundation
until you move it to the next known location.

Almost as soon as you leave the start in figure 5.4
(with your thumb at the edge of the start triangle)
and cross the trail, you should notice the large boul-
der on your left. Why is this useful considering that
you should know exactly where you are at the start? It
reassures you that you are indeed heading in the cor-
rect direction and have not made a 180. If visibility
through the terrain is good, you may choose to use
rough compass reading, rough map reading, or both
(I almost always use rough compass to be sure | start in
the correct direction) to begin your route to control 1.
Almost immediately you switch to precision map read-
ing as you collect, or tick off by moving your thumb,
the following features: the large boulder (were you
to the left or right?) and the two dot knolls. Because
these are distinct and you know precisely where you
are when you pass each of them, you should move your
thumb to each of them as you go by. Once you pass the
dot knolls, you should see the pond to your left and the
rootstock (the brown X ) on its edge. Then you pass
a field of boulders and a smaller boulder to your right.
Finally, just past the boulder you should see the path
coming up on your right. With each distinct feature
you move your thumb up to that feature on the map to
indicate where you were last located.

How do you know that the collecting feature you
see on the ground is the one on the map? This is an
excellent question because similar collecting features
can run in groups and be close together perfect
opportunities for the unwary to make parallel errors,
as discussed earlier. The first step is to orient your map
to the terrain and keep it oriented as you move across
the ground so that you come to the terrain features in
the order that they appear on the map. The second step
is to maintain the accuracy of your distance estima-
tion by frequently starting your count over as you pass
a clearly identifiable feature (I try to restart my pace
counting every 300 meters or less  see what works for
you). The third step is to identify clearly what feature
you are looking for (your clue sheet will tell you; see
chapter 9), and be sure each feature you have selected



appears in the correct sequence. If a feature appears
to be out of sequence, check your compass. Have you
done a 180? Are you going in the opposite direction
from your intended route? Might you have mistaken
one feature for another and made a parallel error?

Features that you can collect are useful as you tra-
verse your route, but there is another useful technique
to help keep you from running by the control: catch-
ing features. Unfortunately, not every control has such
a feature, but when it exists, use it to speed up your
approach.

CATCHING_FEATURES

Catching features are any features that stop you from
going too far past the control. ey are like the arrestor
cable on an aircraft carrier: ey catch or stop you from
continuing well past the control, just as the arrestor
cable stops the aircraft from going too far and falling
0 the bow of the moving aircraft carrier. When you
are using the technique of catching features, look for
linear features and the slope of the ground as excel-
lent signals that you have passed the control. In other
words, if there is a stream or path (or any linear feature)
directly behind the control and running across your
route, and you come to that feature without having
found the control, the linear feature will catch you,
much like a safety net. You now know to turn around
and search for the control behind you.

The slope of the land can also be a catching fea-
ture. If the control is on a hilltop and you find yourself
crossing the top of the hill and starting down the far
side, you have either gone too far or you are on the
wrong hilltop (a parallel error). Likewise, if your map
tells you that the land starts going up on the far side
of the control and your pace count tells you that you
are close to the control, when you start to climb up,
that upward slope is your catching feature, telling you
that you have gone too far. Another catching feature
is obviously your distance estimation. Your 100-meter
pace count may be off by 10 percent due to the rise and
fall of the land, but if you have gone twice as far as you
should, you have undoubtedly passed the control.

Finally, an unexpected catching feature for most of
us is to reach another control that is after the control
you are seeking (see figure 5.5). This is usually a sur-
prise because of poor distance estimation, but at least
you know where you are on the map (all controls are
numbered or lettered as indicated on your clue sheet;
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see chapter 9). You can now use this more distant con-
trol as both a catching feature and an attack point.
Turn back toward the control you missed and navi-
gate more carefully! In figure 5.5 there are a number of
catching features. The red dots indicate possible routes
of travel. On the far left, the first catching feature is
the double stream junction where the stream splits into
two streams. It is a catching feature because it is unique
to this part of the map. It could now be turned into an
attack point. This unique feature should have alerted
the orienteer to his exact location, but unfortunately he
went on northwest until bumping into the stone wall
which is a perfect catching feature. Orienteers 2, 3, and
4 started out on a near identical route and then split
along the way. Orienteer 2 went to the left, crossed the
stream, and encountered the stone wall where she had
the same predicament as orienteer 1. (Did orienteer 2
drift right or left of the control?) Orienteer 1 should
know he is to the left based on the stream feature, but
since he continued on to the wall versus turning right
on the stream, his orienteering skills are somewhat sus-
pect. Orienteer 3 wandered right into control 3 (a per-
fect catching feature), read the control identifier code,

. potential off-course routes
* reaching a catching feature

control past a control.
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and instantly knew where she was and went straight to
control 2. Orienteer 4 missed everything to the right,
but his pace count told him he was long. When he hit
the stone wall just beyond the intermittent stream, he
correctly turned left, saw the path to control 3, and ori-
enteered to control 2 successfully from there. Remem-
ber, orienteers 3 and 4 had to punch in to control 2
before control 3 as the controls must be taken in order.

FOLLOWING
HANDRAILS

Handrails are linear features on the map and on the
ground that are going in the direction that you want to
go. Figure 5.6 is loaded with handrails. As with bits of
the other four techniques, the name following handrails
describes how you use the technique. If you are going
down a set of stairs, you often have a handrail on one
side that goes in the same direction that you are going.
If you have poor eyesight or there is no light, the hand-
rail would guide you up or down the stairs. If your map
shows a linear feature that is going in the same direc-
tion as you wish to go (such as a fence, trail, railroad,
stream, nger or spur, or reentrant, to name a few),
then all you have to do is stay parallel to (or on) that
feature until it turns or until you need to take another
direction. You will nd that you can move quickly
through the terrain using handrails.

In figure 5.6 there are numerous handrails. Starting
from the left side of the map and with everyone starting
from the triangle, the first orienteer ran across the open
field and passed through the break in the green (prob-
ably trees or brush bordering the field). He then used
the trail as a handrail to the next small field, crossed it,
picked up the trail on the other side until it ended at
the black x (manmade feature), and then paralleled the
stream to the end of the green and turned east using the
junction in the trail as an attack point to the control
in the ditch. A second orienteer ran across the open
field to the pond and used the pond as a handrail to
pick up the trail on the north end of the pond, also
using the trail junction as an attack point to the con-
trol. A third orienteer stayed in the field on top of the
hill, dropping down the contours on the far side of the
hill and following the contours until she picked up the

Xamples ot handralls.

trail, which led her almost straight to the control. She
used the bend to the northwest in her trail as an attack
point. Following a contour as a handrail is difficult, but
she used a practiced eye to keep parallel to the green
area growing on both sides of the stream to her left. In
one way or another, all three orienteers used the water
features as handrails. The fourth orienteer, a good
runner, caught the paved road to the right after leaving
the start, jumped on the path running northeast at the
road junction, and then followed along the edge of the
easternmost field until seeing the path off to the left,



near the end of that field. As with the third orienteer,
the fourth orienteer followed that path almost straight
to the control and used the same attack point.

Who made the best choice of route? Based on their
abilities, all of them made good choices. So long as no
one runs by the obvious ditch, they should all find the
control quickly. The runner went farther but had the
conditioning to do so. Later in the book, you will find
advice from one of the best Canadian orienteers to pick
a route and stick with it. All four orienteers picked a
route, stuck with it, and found the control. However,
you as the reader get the opportunity to view four dif-
ferent routes, all using handrails, to get to the same
control from the same start.

The handrail technique does not have to take you
all the way to the control to be useful. Short orienteer-
ing legs between controls are more or less straight, but
the longer the distance between controls, the wiser it
is to look for the route that allows you to move fast
without going too much out of your way. If roads or
trails are available, you should run on them because
the surface has fewer obstacles and the footing is much
better than the average forest floor, allowing you to
move faster. Considering that the handrail technique
simplifies your navigation so that you can use rough
map reading, you can normally move faster and more
confidently along a handrail than beating through the
woods, particularly if you are fit enough to run. Simi-
larly, a handrail can help you go around a steep hill
instead of going over it, which will save a great deal
of energy. A rule of thumb is that you use the same
energy going twice as far around a hill as you do going
over it. So, if you can use a handrail to go around one
side, and the distance is less than twice that of going
over the top of the hill, you use less energy taking the
longer route.

Contouring around terrain features such as hills is
another way of using a handrail. You contour around
a feature by staying at the same elevation as you navi-
gate around its side. It is easy to contour around a
lake where the ground is flat because you easily stay
on the same elevation. Going around the side of a
hill is harder considering that you tend to either drift
downhill or overcompensate and go uphill. In my early
orienteering days, | always drifted uphill or downhill
until someone told me to use the how-to from preci-
sion compass reading: Select an object (e.g., tree, rock)
in front of you by looking (not sighting with your
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Handrails can be as simple as following along a
fence or as complex as following a border between
two types of vegetation.

compass). Your focus is to find an object at the same
elevation (or as orienteers say, on the same contour)
and move to it. As soon as you get to that object, select
the next one at the same elevation and move to it until
you get around the hill and no longer need to contour.
You wont be going straight as with precision compass
reading, but as you curve around the hill you will be
staying at the same elevation (meaning you stay on the
same contour around the hill). Contouring does not
have to be perfect, but it must be within a few meters
up or down, particularly if the control you seek is on
the side of a hill.

The handrail technique in conjunction with the
distance estimation skill makes navigation easier, espe-
cially for the skills of rough map and rough compass
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Many years after the experience in England, | taught orienteering to a number of Army land navigation
instructors. Because of their strong reliance on pace and azimuth, | worked hard to get them to read the
map, to use all the skills, and to use such techniques as linear features and aiming o . On the second day of
training we gave them a course where the rst control was a large rock and the second was a reentrant (small
gully) intersecting a stream. e stream ran from left to right directly across any logical path to that second
control. In between the two controls was a horrible mess of intersecting trails that ran in every direction
except toward control 2. e obvious technique was to use the compass to aim o along with the skill of
distance estimation by measurement and pacing.

Because the instructors all excelled in the Armys pace and azimuth technique, which combines preci-
sion compass reading and the pacing portion of distance estimation, | assumed they would aim o to the
left (there were obvious terrain problems with aiming to the right), run quickly to the stream, turn right,
run down the stream to the reentrant stream intersection, and reach the control in record time. However,
Murphy saw a chance to show up the teacher and jumped right in. Because | had so strongly urged them to
read the map and use linear features, every single competitor tried to read and use the complex trail network
between the two controls. Absolutely no one was able to nd control 2 within any reasonable time. e
lesson here for the teacher, coach, or instructor is to be careful what you ask for you may get exactly that.
My strong emphasis on using other methods of nding the control failed to communicate that you use the
best technique or combination of techniques for any particular route in this case aiming o and pacing.
Instead, my students heard, Do not use pace and azimuth (pacing and precision compass reading). Read

the terrain. In other words, | failed to communicate a complete message.

reading, facilitating faster movement over the terrain.
Whenever handrails are readily available, seriously con-
sider using them if they are close to your route or if you
have to cover a lot of distance between two controls.

USING
THE TECHNIQUES
WITH THE SKILLS

roughout this chapter, the techniques have been
associated with some or all of the ve orienteering
skills. Table 5.1 maps the full range of where they
match up. Note that all of the ve skills can be used
with the attack point technique and that the skill of
distance estimation by measure and pace is used with
all ve techniques. Lets think about the relationships
in table 5.1.  ere is a reason why catching features
are not normally used with precision map reading
if you are correctly using precision map reading, you
should go directly to the control based on your accu-
rate reading of the map and your distance estimation;

therefore, there will be no need to use the technique
of catching features. e technique of collecting fea-
tures is not normally used with precision or rough
compass reading because collecting features uses the
map whereas compass reading uses the compass (how-
ever, frequently glance at the map even when using the
compass techniques the compass tells where you are
heading; the map tells where you are). Aiming o is
associated with the skill of rough compass reading, and
following handrails is associated with rough map read-
ing (but remember to check the direction of the linear
feature with your compass to avoid a parallel error or
a 180).

TEACHING.TIPS

To train or teach the attack point technique, use a large
linear feature such as an open eld, parking lot, or lake
and place a control out of sight but within 100 meters
of a corner. e objective is to run as fast as you can
using rough map reading or rough compass reading
to the attack point (remember to start with a distinct
attack point) and then use its well-de ned edge to go



Table 5.1 Techniques and Associated Skills
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Precision map Rough map
reading reading
Finding
attack points X X
Aiming off
Collecting
features X X
Catching
features X
Following
handrails X

Distance
Precision Rough estimation
compass compass by measure
reading reading and pace
X X X
X X
X
X
X

Reprinted from Coach Bob Turby Il from the OUSA course: Zero to Orange in Three Days.

a short leg using precision compass or precision map
reading to the control. By using that edge, you are also
following a handrail.  at same feature can be used to
practice aiming o by placing the control on one end
of the feature. Power lines, creeks, and paths are great
props to practice handrails and aiming o (if aiming o
will help you get to the linear feature faster). Using col-
lecting features is best introduced during a map walk,
where care is taken to keep the map oriented and note
the features as they appear in the correct sequence. e
features are observed and marked by thumbing along.
Later this exercise can be done on the run. Revisit your
handrails and place the control just before the handrail
so that the handrail is now a catching or stopping fea-
ture. As you can see, you can practice the techniques in
a fairly small area and often you can use the same fea-
ture to practice two or more techniques. Start slow and
work up to running as fast as you can while still staying
in control of where you are or where you are going.

SUMMARY

Chapter 5 has emphasized that the ve techniques are
the methods used to apply the ve skills. Likewise you
have learned of the dreaded parallel error and three ways
toavoid it properly orienting the map, moving across
parallel linear features where possible, and using good
distance estimation by measure and pace. Additionally,
this chapter introduced the how-to of thumbing along,
which is how to use precision map reading.  ese ve

techniques will make you a much better orienteer than
anyone who simply blunders through the woods in an
Easter egg hunt. Mastering these techniques and cou-
pling them with the appropriate skills (plus being t)
will just about assure you a high nish in any orien-
teering event with your peers. e techniques of using
attack points and handrails are of particular value as
you rst venture across unfamiliar terrain.

As with any other sport, merely knowing the tech-
niques and when to use them is not good enough. You
must practice using them in competitive conditions
until they become second nature. Beware of overus-
ing just one or two of the other techniques besides
attack points, such as aiming off or collecting features.
Becoming overly dependent on one or two techniques
works just fine, until it doesnt. | have a friend who is
a master at aiming off and uses it for every control. He
eventually finds all of his controls, but he never wins.
You want to win.
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Chapter 4 presented the skills of orienteering and their
relationship to map and compass, laying the ground-
work for chapter 5 to present the best techniques to
use with those skills. Chapter 6 adds to your growing
expertise by adding ve processes to further enhance
the skills and techniques:

1. Orienting the map

2. Simplifying

3. Selecting the route

4. Developing map memory
5

Relocating

ORIENTING.THE MAP

As mentioned in chapters 4 and 5, it is important to
orient your map correctly to the terrain at your feet.
(Chapter 3 mentioned that orienteers often incorrectly
say to orient it to the ground at your feet. ey know
what they mean, but you might as well be correct.)
Remember to orient your map to magnetic north and
to rotate your body around the map while holding the

After orienting the map, a decision must be made
about which of several route choices to take.

map oriented to north so that you are on the far side of
map from the direction of travel. (Refer back to chap-
ter 3 if you've forgotten direction of travel.) If you are
traveling north and you are on the south side of the
map, you are ready to go! If your direction of travel is
to the west, move your body around to the east side of
the map. Beware—your natural tendency is to stand
still and rotate the map, but doing so will get you in
trouble. By rotating your body around the map and
keeping the map oriented to north, the terrain features
will appear in the correct order as you move across the
ground.

Now that you have oriented the map, be sure you
know where you are. When orienting the map at the
start, look for the small triangle on the map that marks
the start (as in figure 6.2). That should be where you
are standing. Use the skill of precision map reading to
locate other features on the map if you need further
corroboration of your location. Now that you know
how to orient the map when you are standing still, how
do you do so when you are moving toward the next
control?

There are four ways to orient the map (and to keep
the map oriented) as you move along your route. Each
one involves a specific skill.

1. Depending upon the terrain and your pref-
erence, you may use the skill of rough com-
pass reading. Make sure the north magnetic
needle in your compass and the top of the
map are roughly lined up and the direction-
of-travel arrow points toward the direction
you want to go. Then, move out.

2. Ifyou choose to use precision compass read-
ing, place the compass on the map and align
the direction-of-travel arrow in the direction
you wish to go. Then, align the magnetic
north lines on the map and the magnetic
orienting lines inside the bezel with one
another. Next, superimpose the north mag-
netic needle on top of the north orienting
arrow and move out, following the direc-
tion-of-travel arrow. If you move toward a
feature (e.g., distinct tree, boulder) aligned
with your direction of travel, you can be pre-
cise. If you keep looking down at your com-
pass needle while trying to move in a straight
line, you will veer off.

3. To use the map by associating it with the
terrain, you may orient the map with either
rough map reading or precision map reading.
This will force you to associate the terrain
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are at the start. Trying to implement the techniques and apply the skills from an incorrect location is like banging
your head against a brick wall. It feels better when you stop, but why did you start it in the rst place?

with the map. Rough map reading (look at
the big things and rotate your map to align
with them) could be used if there is a large or
linear feature that will let you know roughly
where you are on the map and the ground
upon arrival.

4. Precision map reading (definite features such
as a trail bend or various junctions or build-
ings) will help you orient the map and keep
you oriented to the terrain while moving in
the direction of the control.

All four skills will help you keep the map oriented
correctly so that the features show up on the ground in
the same sequence as you move that they appear on the
map. As you progress in skill with reading the ground
(or terrain) around you, you will find that rough map
reading can be as fast as rough compass reading and
precision map reading may move you with greater
speed than precision compass reading (in most cases,
precision compass reading is the slowest way to move
across terrain). All of these orienteering skills can help
keep your map oriented with the ground to keep you
on course. We keep repeating ourselves, but by all
means use the distance estimation skill no matter what
other skills are assisting you.

One caveat: Do not bend the map. Bending the
map is when you try to force the terrain to match the
map or force the map to match the terrain. If you find
your self-talk going something like, “Well, that hill
on my right should be larger and the path to my left
should run more northeast than north,” you may be
trying to force the map and the terrain to match when
you are not where you think you are. Psychologists call
this confirmation bias, when you confidently make the
facts fit your expectations and ignore information that
contradicts your expectations. All orienteers have done
or will do this. Another indicator of forcing the two to
match occurs when you start questioning the mapper’s
expertise. If you think the mapper did not draw the ter-
rain exactly right, you may not be where you think you
are. To avoid this mistake, take a little more time to be
sure the two do match up. The match does not have to
be perfect, but the relationships should be.

One of my own experiences in con rmation
bias, or as | called it, self-deceit, occurred in
my rst meet using electronic punching. I left
control 4 and inattentively laid out a route
to control 6 without going to control 5. e
whole way along my route, | kept carping to
myself that the mapper, who had done such a
good job of the map to control 4, had surely
drawn poorly on my current route! It was
not the mapper’s fault; 1 was looking at the
route to control 5 on the map but was mov-
ing to control 6 because of my momentary
lapse. All I had to do was stop and question
myself, but | was overcon dent in my ability
and execution, and it disquali ed me as | got
my electronic results at the nish for missing a
control. I was in denial for about one second,
and then | recalled that leg in which the map
never matched up well and | knew what | had
done. Argh!

SIMPLIEYING

Simplifying the nding of the control occurs when
you use skills and techniques to make the navigation
as simple as possible. Generally speaking, you do not
want to note and observe every detail on the map or
in the terrain. e goal is to simplify the process so
that you can concentrate on fewer details. If your route
takes you through an area with lots of little boulders
but your control is at the base of a hill where there
are a few big boulders, you can basically forget about
the little boulders. It makes things much simpler by
concentrating on the big boulders and the hill. s
will also help you make the control as large as you can
by noticing the feature it is attached to or the larger
features nearby. Ask yourself, “How big is this con-
trol?” e answer is that it is as big as the feature it
is on or near. Find that feature rst and the control
will be easier to nd. When you select an easy-to- nd
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attack point, you have begun to simplify. Likewise,
chapter 5 gave the example of making the control as
large as possible by aiming o  to the side of the con-
trol and running to easy-to- nd features. When you
arrived at those features, you knew exactly where you
were and where to go to nd the control. Any time
you can expand the control from the 50-meter radius
of the circle drawn around it by adding another 50
meters or more with easy-to- nd features, you have
simpli ed your task by creating much larger targets to

nd than just the control. Rough map reading (par-
ticularly using the technique of catching features), fol-
lowing handrails, using attack points, aiming o , and
collecting features all simplify navigation by allowing
you to ignore map details that you do not need. When
appropriate, precision map reading can also enlarge
the target by providing features that point you right
at the control. To quote the orienteer of the rst-place
female team from Canada after a CIOR competition
in Italy: “It was like Colonel and Mrs. Ferguson drew
a bright red line on the ground leading to every single
control"” What we taught them is exactly what is in
this book, and it certainly involved simplifying their
navigation.

Basically, the map displays numerous features, as
does the terrain. To select your best route, you must
pare down the many to the important few that will best
guide you to the control. Using the simplification pro-
cess, the decision of which major features to use deter-
mines which skills and techniques will best help you
stay on your route (and you may use them all). Orien-
teering maps show great detail, while other maps with
smaller scales show fewer features. To hone your ability
to see and select the important features, it may be to
your advantage to train on a smaller-scale map, such as
a 1:24,000. Using a map with less detail compared to
the ground, which now has numerous features that you
can easily see but are too small to be displayed on the
1:24,000 map, teaches you not to sweat the small stuff
when you navigate—in other words, simplify!

Figures 6.1, 6.2, and 6.3 show how simplifying the
map can make a dreadfully complicated map simple to
use. Figure 6.1 presents a complex and detailed map,
complicating the choice of a route by obfuscating it
with overwhelming detail. Study it and think how you
would travel to the circle.

In figure 6.2 the mapmaker has circled the three
significant features that will take you straight to the
control, ignoring all of the extraneous detail. First,
go up the narrow reentrant, heading almost directly
north and using the reentrant as a handrail. Crossing

Figure 6.1 A‘complex and overly detailled map.

the small saddle at the top of the climb, drop down
into the second broad reentrant which runs almost
north northeast (or slightly to the right) and keep to
the left of that reentrant. When you see the marsh and
the boulder field just beyond the bottom of the reen-
trant, turn left past the marsh and boulder field and go
straight to the little depression that is the control.

In figure 6.3, the mapmaker has removed all of the
extraneous detail in order to portray the route clearly
and simply. This third map is what you must strive to
see first in your mind and then in the terrain as you
simplify your navigational task. In this case there are
two handrails (the reentrants), a collecting feature
(the saddle, which is by far easier to see in figure 6.3,
between the cliffs), and two other collecting features
that redirect your route to the left. These features are



Figure ©. A'map with signi- cant reatures circled

that ignores extraneous details: (1) Up narrow

reentrant (across saddle); (2) down broad reentrant

(keeping left); (3) turn left past marsh and boulder
eld.

the marsh and the boulder field. There is even a trail
that will cross your route with a small junction, which
should be visible as you pass by it.

Now look back at the first map, figure 6.1. Is there
a second route, which may be slower, but just as sure to
get you there? Yes. Look for the trail to the west of the
start triangle. | must admit that was my knee-jerk route
choice until I observed the steep climb from the start
triangle to the trail to the west. You will waste time and
energy going for what appears to be easier navigation
(i.e., you get to run on a trail about halfway to the con-
trol) and while it may appear to be a “safer” route, what
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could be more secure than staying in the reentrant that
you are already in at the start triangle and using it as a
handrail? It is just as obvious as the trail.

SELECTING.THE ROUTE

ere is no doubt that good route selection and proper
execution of the ve techniques along your route are
keys to success in orienteering. Considering that tran-
sit speed (how long it takes to get from one control
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to another and around the whole course) is the mea-
sure of your success, there are a number of factors to
keep in mind. First, remember an old military axiom,
“Better is the enemy of good.” In other words, select a
good route quickly. Dont lose time by attempting to
select the absolute best route. Another bit of excellent
advice from one of the highest-achieving North Amer-
ican orienteers in international orienteering competi-
tion, Canadian Ted de St. Croix, is to pick a route and
stick to it.  is does not mean that you cannot make
small changes to improve your route as you progress
toward the control, but it does mean that it is di cult
to see the best route on your map for every control.

erefore, just pick a good route and move out. Over
the span of a number of controls, you may pick a best
route some of the time, a good route much of the time,
and occasionally a poor route. However, so will the
other orienteers against whom you are competing, so it
evens out over courses, events, and time. On the other
hand, if you waste precious minutes or even seconds by
repeatedly trying to determine the best route for every
control (with other things being equal, such as orien-
teering ability and race tness), then you are going to
lose to those orienteers who quickly pick a route and
go with it.

Start With the End

How do you pick a route? Although we have brie y
touched on it in previous chapters, the art of select-
ing a route from the start to the rst control or from
one control to the next control may still surprise you.
To repeat one of the seven habits of highly successful
people by acclaimed author Stephen Covey, start with
the end in mind. In other words, start by looking at
the target, which is the control you want to nd. Our
acronym for the process of route selection is CAR.

Control-Attack
Point-Route (CAR)

CAR stands for control-attack point—route, the exact
order in which you decide on your route.  is concept
was developed by Winnie Stott in Armchair Orien-
teering 11 (1987, Canadian Orienteering Federation).

To best explain it, let’s start off with the oppo-
site of CAR: Why not plan your route from where
you are? After all, this is where you will start running.
Don't do it! When you start route planning from
where you are, you will often shortcut the route selec-
tion process by making a beeline for the control or
by heading toward the nearest big thing you can find

that is close to you and more or less on the way to the
control. Then you will look for the next spot to jump
to and you will progress toward the control in a series
of jumps from one place or feature to another. What
is so deceiving about this method is that it can work
quite well for much of the time, particularly when
you are just starting out and are not very fast anyway.
When you begin any sport or meaningful activity,
though, you should also begin building good habits
immediately.

If you start route planning from where you are
and work toward the control, you will tend to move
in increments, often causing you to miss better routes
in favor of going straight ahead or to overlook a good
attack point near the control. Remember, your route
should be simplified by going to the attack point,
not the control. On the other hand, when starting
from the control, you find the closest feature near the
control that you know you can find to use as a good
attack point, and then you work your route backward
from the attack point to where you are. Note that the
attack point does not have to be between you and the
control. It may be to the left or right of the control
and, in a few instances, on the far side of the control
(think of a control just inside the woods with a field
on the far side—you might choose to run to the field
and come back to the control). Using CAR, the better
routes should reveal themselves to you with little or
no study. As a bonus, you will rarely be ambushed
by an impassable feature that is close to the control

As you have read, Coach Turby Il developed
this course over almost two decades. | thought
my most lasting contribution to the course
came when | named the CAR process after
selecting a poor route that cost me rst place
in a meet (story to follow). My pride in my
acronym lasted for a few classes until one of
our students asked, “Hey, isn't that concept
in Winnie Stott’s Armchair Orienteering?”
I've checked and Winnie’s superb training
manual, Armchair Orienteering 11, beat me to
CAR by a long shot. s excellent Canadian
orienteer and author put CAR in print long
before | ever thought of it. As my high school
math teacher used to say: “Pride goes before a
fall and a haughty spirit before destruction.”

ank goodness | did not have a haughty
spirit!



and directly on your route but that you simply don't
notice until you get there. If you did not use CAR,
you now have to go around a swamp or a thicket or a
logged area, losing time and energy.

CAR is particularly important in the orienteering
events in which you must move and make decisions
quickly and where any major error can put you out of
contention. Some examples are in sprint orienteering,
carelessly running into a cul de sac with no way out,
or in ski or mountain bike orienteering, taking a ski
trail or bike path that seems to start out well but takes
you away from the control. All can be avoided if you
work back from your destination.

For every leg of any course you should always say to
yourself, “Control” (telling yourself to look at the
control rst), then “Attack point” (look for an attack

How Murphy Taught Me CAR
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point), and nally “Route” (follow the route from your
attack point back to your location). I simply say each
letter of the acronym to myself as | go through my pro-
cess. However, there is one more component to CAR—
the double eye sweep. CAR is the rst eye sweep over
the map starting from the control to the attack point
to the route. e rst eye sweep ends at your location.
On the second sweep you look forward from where
you are toward the control.  ere are two reasons to do
the double eye sweep. First, you can quickly check for a
better route that you may have missed on the rst sweep
and, second, you can take a quick glance for a catching
feature just beyond the control—since you started at
the control with CAR, you may have missed a useful
feature behind it. If there is a good catching feature
behind the control, you may be able to move much
faster onadi erent route using rough compass reading
or rough map reading. With practice and experience
you should be able to accomplish a thorough double eye

I had a great run going at an orienteering meet in New England, making no mistakes and wasting few sec-
onds. Arriving at control 7, | quickly observed that the route to control 8 was straight ahead through 700
meters of complex terrain with lots of small features, including some small ditches, all beautifully drawn
on the map. Being sure of my precision map reading and my precision compass reading skills, | set out im-
mediately with great care over the complex and rolling ground (some so steep | had to crawl up the far side
on hands and knees). With reasonable speed, I read the ground perfectly and hit the control like an expert
marksman shooting a bull’s-eye. None of the remaining controls gave me any problems and I surged to the
nish, only to discover that an orienteer who usually nished behind me was 15 seconds ahead!

We sat down to compare maps and intervals. (Using electronic punching not only proves you have
visited the control but allows the meet sta to print out your interval times between controls. With the
printed intervals you can compare your times between controls with the interval times of other orienteers.)
My friend was slightly slower than me on every single leg except from control 7 to 8, where he beat me by
several minutes. While I was slogging up and down small but steep ditches, he had selected a huge eld as
an attack point, run a short way to the east where the ground was fairly level, and sped as fast as he could
to the eld. At the eld, he simply turned left, ran to the corner, and used precision compass reading to go
the last 50 meters to the large boulder that held our control. I had used a stream junction as an attack point,
and although it was di  cult to miss, it was also time consuming to get there.

In talking over my lack of success that day with Coach Turby Il, he asked why | had not used the corner
of the large eld as an attack point. My answer was that | had looked from where | was on the map at control
7 to where | wanted to go on the map at control 8, and nding a good attack point directly between me and
the control, | had not even noticed the eld. He reminded me then that you must start from the control
and work back to where you are. He was certainly correct. Had | started my route planning at control 8 by
looking for an attack point, | would have seen the eld well before | spotted the stream junction, and the
correct route would have shown itself to me. Murphy laughed because he had lulled me into thinking I was
doing well when | could have been much smarter and faster in my route selection if I had known to use
CAR. Another way to look at this is that what works for you may not be what works best for you, so be open

to change—there may be a better way.
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sweep for most legs in less than a second. It is impor-
tant to emphasize that the rst eye sweep must be from
the control to your locations. (Use CAR, it works!)
Build the good habits rst and they become instinctive.

Orienteering Techniques
for Route Selection

e route you take to the control determines how
many of the ve techniques you will be using. Finding
attack points, aiming o , following handrails, nding
collecting features, and stopping at catching features
could all be used depending on the route. Remember
to see the control rst and then look for a nearby attack
point. Note that if the control is close to the start or
close to the control that you have just found (usually
less than 200 m), you may be able to use your present
location as the attack point using the skills of precision
map reading or precision compass reading. In other
words, your location becomes the attack point from
which you make your nal approach to the control.

If the control is not nearby, select an attack point,
determine your route, and decide how to get to that
attack point. Is the attack point large enough so that
you can simply aim off and be sure of hitting it and
then turning right or left to find the control? Is there a
nice handrail that will guide you in or close to the direc-
tion you wish to travel? If there is no good opportunity
to aim off or use a handrail, does the terrain lend itself
well to navigating by collecting features along the way
to the attack point or the control? Or perhaps this will
be one of those rare but welcomed locations where you
can use the skills of rough map reading and distance
estimation and either hit the attack point (or control)
dead on or relocate yourself quickly at the catching fea-
ture so that you go to the control in minimum time.

These questions may be a lot to ask yourself en
route to each attack point and then to the control, but
keep two things in mind. First, sometimes you need
to slow down to go faster (meaning haste without a
clear plan generally costs you time), and second, the
process of route selection becomes faster and better as
you gain experience. In other words, the more you do
it, the better and faster you become to the extent that
you begin subconsciously to ask yourself these ques-
tions. When you have practiced enough, your eyes on
the map will answer the questions before your brain
can even ask them, and off you'll go at race speed.

DEVELOPING
MAP_MEMORY

e fourth process is developing map memory. Why is
it called map memory? e rstreason is that as you gain
experience in orienteering, you will be able to glance at
a map for seconds, rather than minutes, and remem-
ber what you see for longer periods of time. In other
words, your ability to memorize parts of the map for
short periods of time improves and you do not have to
look at the map continually (which slows you down).

e second reason is that once you measure a distance
on the map, you commit it to memory until you have
traveled that distance.  ere are a few orienteers whose
map memory is so good that they look at the entire
course and then put the map into a pocket and do the
course from memory. (s is not fast, but it is another
way to enjoy our sport.) For most of us, however, map
memory is short-term memory that sticks with us only
until we have traveled through the quickly memorized
area and moved our thumbs to a new known location.

Depending on the terrain, you may decide to sim-
plify and remember fewer but larger features. This
often happens in rough map reading or rough com-
pass reading. Or, you may need to remember more
but smaller features if you transition to precision map
reading. Map memory is accomplished either way. To
change from precision to rough map reading, you may
simply transition from picking up the small features
on the map to remembering the larger features of
which they are a part (recall the earlier tip to practice
occasionally on a 1:24,000 map to improve your abil-
ity to ignore the small features in favor of the large).
This will help you move faster by memorizing just a
few large features. The reverse is to transition from the
large features on the map to smaller features (which
may be closer together), particularly as you get near to
the control. Either way will work. And, your memory
does not have to be perfect. You can glance back at the
map whenever needed.

In figure 6.2, the map went from many small
detailed features to a few large features, thus greatly
simplifying the map and route choice. Suppose you
had only been going from the top of the first reentrant
through the saddle to the trail junction? Then you
might well have simplified the map by focusing on the
small features such as the cliffs to your left and right
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Restarting your pace count can help your map memory of the distance you measured and memorized from the
map. Because it is an estimate, the longer you continue a pace count without starting over, the less accurate

your estimate is. Many orienteers start counting all over when they come to an easily recognizable feature along
their route, particularly if the features are at least 200 meters apart. You’ll drive yourself crazy if you restart, say,
every 50 meters, but the objective of restarting your pace count is to keep the count small so that you do not
wonder if you just paced 500 meters—or was it 600? If | see no good place to restart a pace count of over 300
meters, | say each additional 100 meters out loud to reinforce an accurate count. If | am really tired, | put my
thumb on a new nger of the same hand every time | add 100 meters, switching back and forth between hands
after every 500 meters. In other words, | am using my ngers on both hands somewhat like an abacus. Beginners

should not encounter such long legs.

and perhaps picking up the trail between the two cliffs
to the left to guide you right to the trail junction while
ignoring other nearby details.

Another way to expand on map memory is to
compare map memory to speaking a second language.
Suppose you learn a foreign language well enough
to translate from that language to your own—this is
equivalent to learning to orienteer with the new lan-
guage being the map and the translation being relating
that new knowledge to the terrain around you. Now
suppose you become proficient in that new language
so that you no longer have to translate into your native
tongue, but you can think in the new language. Well,
very good orienteers eventually learn to think in map!
They do not have to translate the map into the ter-
rain around them, but they can visualize the terrain
by simply reading the map. As you can imagine such
a capability greatly speeds up and expands using map
memory.

RELOCATING

Relocating? Wait a minute! Are we telling you that you
are going to get lost out in the woods when you orien-
teer? Actually, we are telling you that, but we prefer to
say that you are temporarily misoriented, not lost. Lost
implies that you have no idea where you are and that
you do not know how to nd your way back, whereas
misoriented implies that you can gure out either where
you are or how to get to a known location. Additionally,
Orienteering USA rules require all sanctioned meets

Giving back to the community, orienteers certify
in search and rescue (SAR) from the National Park
Service.

to have a search-and-rescue plan for participants who
are truly lost (so we will come look for you), and they
strongly recommend that all meets have such a plan.

OK, you are not really lost, so what are some cir-
cumstances where you may need to relocate? One is
if you have actually made an error, such as a 180 or a
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parallel error, and gotten off course. A second occurs
if you are using precision map reading and your next
collecting feature does not show up on the ground as
it appears on the map. (Do not assume the mapmaker
made an error! You probably made the error.) A third
may happen if your pace count is supposed to bring
you to an easily recognizable point and that target (the
linear feature, the catching feature, and so on) does
not appear. These are just a few possibilities, but you
should think of it this way: Everyone gets temporarily
misoriented at one time or another, but whoever recov-
ers quickest, wins!

Recovering

You are temporarily misplaced. How do you recover?
SOFA is an acronym contributed by Andrew Comb,
as a West Point Cadet. Andrew knew that an easily
remembered acronym would help him recall the steps
in the correct sequence.

Stop moving.

Orient your map.

Find a feature in the terrain (on the ground).
Acquire that feature on the map.

These steps are in the order you should do
them, and by far the most important is the simplest:
Stop moving! If you have drifted off course, made a
180 or a parallel error, or run by your catching fea-
ture, you will only exacerbate the damage by continu-
ing to move. Even experienced orienteers who don't use
SOFA often have an interesting thought process that
goes something like this: “I think 1 know about where
I am, so if | go just a little farther or if 1 simply run
in a circle, I will find what I'm looking for.” Don't do
it! Only occasionally, when you have miscounted your
pace, is this weak process going to work. Running in a
perfect circle is difficult in the woods, so you are likely
to drift even farther away from your route. If you've
already run too far, running farther just makes it worse.

As soon as you stop moving, orient the map (using
your compass) to north. Hopefully, it was already ori-
ented to north, but if not, you now have a clue as to a
possible error. Put your body on the correct side of the
map facing the direction you thought you were going.
Were you? If not, which way did you drift off? This
may help, but if not, go back to SOFA. Now that you
know which way is north on the map and which way
is north on the ground, turn your body in a circle and
find a feature in the terrain that you can see clearly on
the ground and that is large enough or distinct enough
that it should be on the map as well. If you cannot see

an acceptable feature on the ground because of reduced
visibility (such as being surrounded by trees), move
carefully with your map oriented until you do find one
(see the next section on thumbing along for a good
way to do this). Now, acquire that feature on the map
that you located on the ground and you know where
you are again.

Using figure 6.4, assume you intended to go from
control 2 to control 3, but being excited, your route
out of control 2 was 180 degrees off and you traveled
northwest instead of southeast. In 150 meters you real-
ized that you were going downhill instead of across sev-
eral reentrants, and you stopped. You have completed
the first step of SOFA successfully. Now, knowing for
sure that you made a 180-degree error, you use your
compass to orient the map to north (step 2), and you
luck out. While you are looking north, a large truck
drives east on Bull Pond Road, and your hearing, if not
your eyesight, tells you the paved road is to the north
and not far away. Now you have completed the third
step of acquiring a feature (the paved road) although
you may not actually see it through the trees. You turn
in acircle and realize there is no other major feature that
you can acquire on this portion of the map and there
is no other large road. Thus, you have acquired what is
probably the most useful nearby feature, and you run
to the paved road. Once there you can precisely locate
your position from the curve in the road, the marsh
on the north side, or the obvious hilltop rising on the
north side of the road. Once you know your location,
you start back up the hill and orienteer to control 3.
Yes, it cost you time to go to the paved road, but most
orienteers would lose far more time trying to acquire
tiny (and parallel) features such as the small marshes
and cliffs. A second option if you were fairly sure you
had made a 180 would be to reverse the compass and
head back to control 2. Regardless, take decisive action.
Do not wander or attempt to muddle through.

Thumbing Along

In relocating, particularly when acquiring a feature,
thumbing along can be very useful. Remember, thumb-
ing along is how you keep up with where you are on
the ground by marking your location on the map. It is
simple. Whenever you pass a clearly recognizable loca-
tion on the ground that is also distinct on your map,
simply move the thumb of the hand that is holding the
map so that the leading edge of the thumb is right on,
but not over, the feature. If you are at the start waiting
to go to control 1, where do you place your thumb?
You put it on the start triangle on the map as soon as
you move away from the start and no longer need to



see the map of the start (because you are now moving
to the next distinctive feature on the map and on the
ground and the start is behind you).

Why is thumbing along important here? Because
if you do not see any feature on the ground that you
can locate on the map, then you can go back along
your route (remembering your pace count) with some
certainty to the last point at which you knew your loca-
tion, as marked by your thumb. If you are standing on
a relatively flat area with no obvious terrain or human-
made features to the front or either side, then your best
bet may be to bite the bullet and return quickly to your
last known point—it will save you time versus wander-
ing aimlessly hoping to find something.

Using Attack Points

Another variation of SOFA can be used when you are
close to the control and know approximately where
you are. In this case, if your map shows terrain or
human-made features that you can quickly nd and
use as attack points, go to the closest or most obvious
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( ndable) one. Be sure to keep your map oriented
to the terrain. Remember, do not mentally force the
ground and the map to match up—if your thought is
that it almost matches up, then it probably does not,
and you are setting yourself up to waste more time
because you may not be where you hope you are. One
of the most successful orienteers | have known over
many Yyears, Malvin Harding of Oregon, has a great
ability to relocate immediately when he does not nd
the control on his rst attempt. Mal wastes no time in
aimless wandering. He goes quickly to a feature that he
can nd on the map and on the ground and comes pre-
cisely back to the control from that acquired location.

SOFA In Action

Look at the map in gure 6.4. Suppose you are on the
map in the lower right corner, somewhere near the long
line of cli s. However, you are unsure of exactly where
you are, and to locate the control (not marked on this
map) you need that information. Your best choice is to

Courtesy of The USMA Orienteering Club.
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stop, orient the map, and nd a feature on the map (in
this case, note the obvious trail to the southwest and
especially the curve in the trail). Now, head southwest,
which is downhill, until you come to where you can see
the bend in the trail from higher up. Acquire that bend
by going to it. Now you have relocated. Using CAR, go
to the control from here.

If you see the depression but cannot find it on
your map, consider that you may have made a 180
or even run all the way off the map! Go back to your
last known point on the map and look in the opposite
direction. Using your pace count to get a distance to
measure on the map, and with the map oriented to the
terrain, you may see the depression on the map in the
other direction. If so, you made a 180 and you need to
turn around. If all else fails, do not simply walk aim-
lessly or in circles, hoping to see something familiar. It
is much faster to go back to your last known location
and to start over.

Finally, here’s one more consideration: Could you
have indeed run off the map? Did your route choice
take you close to the edge of the map? Might a 180
have taken you off the map? It is difficult enough to
find relocation features using SOFA when you are on
the map, but it is impossible to find them when you are
off the map! If that nice depression is off your mapped
area, it does you no good at all.

If you have run off the map, can you recover? Yes,
but it is much more difficult, and yes, | have run off the
map several times. Two things can help you immensely:
first, if your thumb is still at the last point where you
were certain of your location, and second, if you know
how far you have gone from there (distance estima-
tion by measure and pace). Why? Well, suppose you
were near the edge of the map, marked your location
at some place, and traveled 350 meters. Suddenly the
map and the terrain no longer match up. Stop! Men-
tally draw a circle 350 meters around your last known
location. If part of that circle is off the map, think
about how you might have erred. Be sure, of course,
that you really are off the map by trying SOFA. If so,
could you have done a 180? Was your map oriented to
north? Were you trying to use precision compass read-
ing and drifted? If your answer to any of these is yes,
then you have an idea how you left the mapped area
and therefore you can make a plan to return.

By looking at that imaginary circle that has a radius
of 350 meters, you can approximate how far off the
map you are, which will allow you to estimate when
you have returned to the mapped area, where you
may be able to use the SOFA process successfully. If
you made a 180, just reverse and go back to your last

known point. If you had the map with east at the top
instead of north, you are 90 degrees off, which is harder
to recover from but which you can figure out. If you
may have drifted, it will help if you have studied which
side you are likely to drift to (right or left) and can
assume that you did so again.

If none of these tactics seems possible, carefully
look at your map, which must definitely be oriented
to north, and determine if there is a large feature that
will relocate you if you go toward it. Many orienteering
areas are surrounded by roads, and you are often given
a safety azimuth, such as, if you are lost, go south until
you come to the paved road. You may have to do so and
either relocate from the paved road (which is usually
on the map) or decide that you have lost so much time
that you will just report to the finish line and do better
at the next event. Be absolutely certain that you report
to the finish line so that no search is organized for you
while you are sitting in your car or the team bus, sulk-
ing because you failed to finish!

SUMMARY

e rst of the ve processes, orienting the map, is
simple to master—just be sure the top of the map is
pointing north and then move your body around the
map to the opposite side from the direction you wish to
travel. Now you will see features on the map and on the
ground in the order that they appear. Practice orienting
the map every single time you have a map of the terrain
around you. It’s fun and it builds skill and con dence.
A second process, SOFA, is slightly more di cult but
rarely used. If you nd yourself often using SOFA to
relocate, you are outrunning your orienteering ability!
Slow down if you are competing. To practice recover-
ing set yourself up to get mislocated by running into
the terrain without looking at your map. After 15 sec-
onds, stop and see if you can relocate. Go far enough
sometimes to use SOFA. Be sure to practice recovery
in a mapped area from which you can always nd your
way back out—in other words, practice recovering in
an area where you know you can always head south and
come to the road that goes to the parking lot where
you left your car, for instance, or to the visitor’s center
(something you can always nd). You will also nd that
as you master the skills, techniques, and processes, you
will seldom need to relocate.

Two processes are not easy—simplifying the map
and map memory—but they come naturally as you
practice them and gain experience. You can practice



both while sitting in a chair or out for a jog; you do not
need to be on an actual course or in the area covered
by the map. If you can train map memory on a prac-
tice map, you should become more skilled in less time.
Finally, selecting a route is the key to your success, and
like the last two, it can be practiced during map study
without being outside. Be sure to practice correctly
using CAR, which is more easily mastered by simple
map study with no competitive pressure. In other
words, learn to use CAR at home, not in the middle
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of a meet. To ensure success, be realistic. If you are not
fit, select routes that go around hills instead of over
them. If you walk every step, select direct routes when-
ever possible. In competition, remember the advice of
a world-class athlete, Ted de St. Croix: “Select a route
and stick to it!” Your experience, practice, and fitness
will enable you to get better and better at executing
these five processes and will place you on the award
podium well ahead of your peers who do not have a
system.
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Ethics, Integrity,
and Rules



86 Discovering Orienteering

Orienteering is a competition, testing your skill in
navigating. As such, it has rules, ethics, and commonly
accepted practices.  is chapter is mainly concerned
with integrity and fairness. Personal integrity is vital
because unlike soccer, football, baseball, and other
popular sports, orienteers are out of sight of the o cials
for most of the event. Section 35 of the rules, Fairness,
sets the tone for all orienteering competition. It reads:

All persons who take part at an ori-
enteering event (competitors, orga-
nizers, team managers, and so on)
shall demonstrate a high degree of
fairness, a sporting attitude, a spirit of com-
radeship, and honesty.

Orienteering rules for the United States can be
found at www.orienteeringusa.org/rules. The latest
international rules can be found at http://orienteering.
org. Do not be overwhelmed by the large number of
pages. For one reason, the rules for foot orienteering,
night orienteering, ski orienteering, and so on overlap
and are repeated in each section. Another reason is
that the rules that competitors, teachers, and coaches
should master are not as numerous as the ones that
apply to meet organizers, event controllers, and com-
petitive mapmakers. You should begin with section 35,
Fairness, and section 36, Equipment and Aids in the
USA rules. Both are immediately important to you as
a competitor, teacher, or coach. You may enjoy review-
ing the categories of rules for items that interest you,
such as National Rankings under the rules for Event
Control (you do want to be number one in the nation,
dont you?) or the rules for competitive courses under
Technical Qualifications (how far do you have to run
to win an advanced course?).

EXHIBITING INTEGRITY

Orienteering is founded on integrity. All competitors
are shown the greatest respect because it is assumed
that you do not cheat. Where else in life do you get that
level of instant respect? Perhaps if you are a new park
ranger, nurse, teacher, military o cer, or doctor, but
not in most businesses, so dont blow it. Integrity is
so essential to the sport that if it is determined that
you are cheating, you can be banned from competing!
Although there is a nationally approved body of rules,
competition for the individual is relatively simple. You
report to the starting area on time. When told to start

and given a map, your race time starts. If you are run-
ning the most popular format (cross-country), your
task is to visit each of the controls on your course in
sequence, as fast as you can, receiving no intentional
help from any other person. Your time stops when you
cross the nish line. You are required to proceed by
yourself.

It is forbidden to obtain outside help
or collaborate in running or navi-
gation except in a noncompetitive
class.

Integrity is so important because once you are out
of sight of the start line, you are expected to police
yourself and obey the rules. For example, if you need to
relocate, use SOFA. You may not ask another orienteer
to tell you where you are.

A competitor shall not seek to obtain
unfair advantage over fellow com-
petitors, nor intentionally run with or
behind other competitors during the
event in order to pro t from their skill.

There will be occasions when you and another ori-
enteer may choose similar routes to the same control,
but if you are seen running together through much of
the course, or if your electronic punch times are close
to simultaneous, expect to answer some tough ques-
tions. In other words, you must not follow other ori-
enteers through the course, allowing them to do the
orienteering while you just keep up.

Visit Each Control

You cannot fake it. Find and visit all of the controls or
you dont get credit. As mentioned in previous chap-
ters, to prove that you visited all of the controls, each
control has either its own manual punch, much like a
stapler with pins that make a distinct pattern on your
scorecard, or an electronic punching (scoring) system
that records and stores your time at that location auto-
matically. Low-budget meets and some fun variations
of orienteering may have something at each location
for you to write down, such as letters, numbers, or his-
torical facts (you will know this before you start). For
the electronic scoring system, you wear a probe that
contains a computer chip (called an e-punch, a dibbler,
or a variety of other names) on your nger and use
it to check in at each control. You check in electroni-
cally by inserting the probe into a hole in an electronic



scoring device that is a timer. e electronic timers
typically beep and ash a light to let you know you
have successfully logged in. e term punch is often
used for checking in because the old manual system
forced small, needlelike pins through a paper scorecard
to make a pattern in e ect, punching through the
paper. Regardless, when you cross the nish line, you
should have indisputable evidence that you found and
visited every control even though no o cial followed
you around the course. If you lose your scorecard or
drop your e-punch (mine is on a cord that encircles my
wrist), then the event never happened for you.

Punch Each Control
In Sequence

With the manual system, you are on your honor to
visit the controls in sequence. To avoid the tempta-
tion to go out of order, it is also incumbent upon the
course designer to put the controls in a logical order
for routes. Be aware that there may be o cials on the
course who can ask to see your scorecard to be sure the
controls are punched in sequence. With the electronic
system, you will be disquali ed automatically if you
electronically punch out of sequence. However, if you
know you have punched out of sequence, such as if you
somehow got to control 4 before checking in at 3, the
electronic system will reset if you return to control 3,
punch in, go back to 4, punch in again, and complete
the course in the proper order from the missed control
to the nish.

If you punch out of sequence with the manual
system, you are on your honor to not only return to
the control that you missed, but to proceed around
the course from that control, going to the remainder
of the controls in order. This usually requires that you
return to the control that you accidently reached out
of sequence. Suppose you punch your scorecard for
control 4 and see that you missed 3. You go back to
3, collect that punch, return to 4, touch the control
that you have already punched, and continue around
the course. This is required even if you get to the last
control and realize you never punched the first con-
trol (yikes!). Think of this experience as training and
toughening yourself to be honest. In the orienteering
world, strong competitors, no matter how good or bad,
do not cheat. Wimps take the easy way. Should you
accidentally punch in the wrong box, punch elsewhere
on the scorecard and explain what happened at the
finish before you hand in your scorecard.
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With a manual punch, you complete the course by
crossing the finish line. Be sure you do not run past
the last control, which is often within sight of the
finish line. Even if you can see that last control that
you missed, once you cross the finish line you are not
allowed to go back out on the course. If you do, you
are breaking the rules and will be disqualified. With an
electronic system, you finish by inserting your probe at
one final timer at the finish line, so it is much harder to
miss the last control.

Do Not Cheat

So, what is considered cheating? As mentioned ear-
lier, running behind other orienteers so that they are
doing all or most of the navigating is called following,
and it is de nitely cheating. Following is most obvious
when seen by observers or when an orienteers com-
petitive time suddenly makes a dramatic improvement
not warranted by any other data. Electronic punch-
ing can clearly show following. Moving a control or
knocking it to the ground is obviously cheating. Inten-
tionally searching for the controls in teams of two or
more is cheating. Yelling to teammates or friends that
the control is over here! is cheating. Yelling Over
here! when the control is not actually nearby in order
to mislead a competitor is both unethical and cheating.
In other words, when you are orienteering com-
petitively, you are expected to exhibit good sporting
behaviors while doing your own navigation, neither
intentionally giving nor receiving assistance. This rule
is often waived in training and occasionally in local
meets, if the latter are for fun and not for competi-
tion. If the tone of this section on cheating seems over-
bearing, please take it as precautionary. Cheating in
orienteering is not tolerated and consequently is not
widespread. Orienteering is a great sport and we do not
want to lose you or have you embarrassed because you
were not aware of the rules and the consequences.

Intentional Versus
Unintentional Help

Intentional help, where you ask another competitor
for assistance (e.g., Where is the control? ) or follow
another competitor on purpose, is forbidden. Inciden-
tal and unintentional help are not considered cheating.
For example, three competitors arrive in the vicinity of
a control at nearly the same time, but one goes left, one
goes right, and one goes straight ahead. As long as this
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e most blatant violation of following that
Ive ever witnessed occurred in the CISM
(from the French for International Military
Sports Council) World Orienteering Military
Championships in Spain. One North African
country known for its Olympic runners ar-
rived with a full team and not one orienteer, as
amply demonstrated at each practice. Howev-
er, on competition day, as each runner on the
team started, he simply ran to the nearest tree
line where previous runners had disappeared
(all competitors were on the same course) and
waited for the next orienteer to come by. en
he latched onto that competitor. If his run-
ner got passed during the event, he left the
slower orienteer and followed the faster. s
strategy was so unexpected that none of them
got caught even though everyone knew what
they were doing by the end of the day. It sort
of worked. ey nished somewhere in the
middle of the pack while the U.S. team was
farther back. However, no one was fooled that
they could read a map and absolutely no one
would trust those who cheated so blatantly.

is not a coordinated search, it is not likely to be cheat-
ing, but remember that you are to be quiet and not
yell, Over here! What happens among experienced
orienteers is that while each searches in her own pat-
tern, she also keeps an eye (and an ear) out for a sudden
change in behavior by any of the others. Why the ear?
If you are hearing others move nearby and it suddenly
gets quiet, it may mean the others found the control
and left the area. When an orienteer spots the control,
there is almost no way to hide the body language that
practically shouts, ere it is! And, no words need
be spoken.

Likewise, you are allowed to look around and see
what other orienteers may be doing in the woods near
you. For example, you know you are close but you do
not see the control; however, you do notice one or
more people run by you purposefully, stoop over some-
thing you cannot see, and then run off at an angle. You
may wish to check to see if they just punched the con-
trol that you are seeking. Beware, however, that often
five or more courses are being run at the same time,
so check the control codes carefully (they are given to
you in advance as a separate clue sheet, as part of your
map, or both). Chapter 1 revealed that each control has
a unique identifier such as a three-digit number, and
chapter 9 covers controls in depth.

Although they share a common point, these competitors are not on the same course and their routes
will soon diverge.



Take heed: Do not come to depend on what other
orienteers around you may be doing. For most orien-
teers, seeing others in the woods is a distraction that
can break your focus on reading your map, counting
your paces, or being aware of the terrain around you,
especially if, like me, you are easily distracted. Marines
often refer to SA (situational awareness or being situ-
ationally aware), which fits orienteering perfectly. Do
not let other orienteers distract your SA!

When an area is going to be used for a championship
orienteering event, it is usually embargoed for a year
or more in advance. Embargoing an area means that
orienteers are to stay out of that area  no hiking, run-
ning, hunting, training, or performing any other activ-
ity that takes you through the terrain on which the
championship will be held. Generally, a new map will
be made for a championship or an existing map will be
expanded into new areas so that no competitor will be
familiar with the terrain.
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Prior investigation of the competi-
tion area is forbidden.

The area is embargoed because good orienteers
can learn a great deal by walking or running through
an area even once, giving them a decided advantage
when they compete in that area much as you would
if you and | had a map of your neighborhood where
you had lived for years and | had never visited, and
we had a competition to find various locations on that
map. Other things (such as fitness) being equal, you
would be far faster than me. Even for events on existing
maps, you are expected to stay out of the area before
an event even if youve been there many times before.
This is one reason coming events in a park are identi-
fied as specifically as possible, allowing orienteers to use
the remainder of the park while staying out of the part
used for the competition. However, on rare occasions
someone cheats.

In a multinational military competition, two teams, including one team that we usually left well behind,
suddenly caught up with our three-person team. At our look of surprise, one of their team members yelled

out, Follow the host-country team.

ey know the course! In almost ve decades of this military competi-

tion, every single host country, with two exceptions, has kept the course secret from all competitors, includ-

ing its own team. e map is made in secret.

e course is designed and set out in secret and checked by a

trusted person (the technical delegate) from another country, who is also sworn to secrecy. (I was honored
to be the technical delegate for Canadas superb course one year.)
Stunned, my teammates and | agreed to accompany the host-country team to see if they were really

cheating, although we knew we would have to disqualify ourselves for following.
ey ran straight to each location, which is impossible unless you
are an orienteering psychic, and I ve never met one.

opened the instructions at some controls.

e cheating team never

However, a funny thing happened near the end of the course. Although following, | continued to orien-
teer. When they suddenly stopped in a clearing, looking bewildered, | realized they were lost. | quietly told
my team to slip away. Unfortunately, the team that had alerted me to the cheating saw us leave and shouted,

ere goes Ferguson! He knows where it is!  And, although I tried to lose them, the cheating team heard
and followed. At the nish line, | immediately led a protest about the cheating and turned in my own team

for following.

What Happened?

As we warmed down, one of the U.S. coaches told us that everyone knew the host nations team was cheat-
ing, just not how. Soldiers with radios manned several controls on the course and called in each teams ar-

rival. e times were posted quickly.

e host nations chief of competition, a man of the highest integrity,

watched in horror as his teams event-leading time and the times of two other teams were posted as simulta-
neous. To the team leaders from other countries, he said, My team is not that good. Morti ed, he left be-

fore his team nished.

at team had course information in advance, probably through running the course

several times before the event. Why did they suddenly stop in bewilderment at the clearing? Unbeknownst

(continued)
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What Happened? (continued)

to them, the technical delegate, when vetting the course the day before the competition, discovered that the
control was in the wrong clearing. He moved it to the correct location, which was not the one the cheaters
had memorized. No one else knew it had been moved. Since they had not orienteered to the clearing, they
were lost.

e international punishment must have been di cult to live through. No one spoke to the three cheat-
ers, including their other teammates (who had not cheated). Interestingly, because of the moved control,
they nished second. An extremely t and near-world-class military orienteering team from Norway n-
ished with the best time. When the rst-place trophy was awarded, all of the other nations cheer