ORIENTEERING 2

What comes from all points of the compass?
NEWS Get it?North EastWestSouth -N E W S- NEWS!!

HA! Dude, I've got hundreds more... oh, maybe |atesn.

So, you want to learhow to use a compassday, huh? Cool, there's not a whole lot to @ ds

a good skill to have if you're ever going to step af your house. Even if you're never going to
leave the city, being aware géneral compass directioard having a feel for where you are and
which direction you're heading is important.
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You can use the pages of this compass usage site@spass tutorial, by starting on this page
and reading each page linked at the bottom in @rnjump directly to the compass topic that
interests you.

Your Friend, the Compass

A compass is an extremely valuable piece of equippmased not only by hikers and campers, but
also pilots in airplanes, captains of ships at ard,car drivers everywhere. It is such a simple
but powerful item, everyone should know how to ose.

Wherever you happen to be on Earth, a compassuinhand will always point North. Whether
you are stranded in the ocean, caught in a blizoardst in a deep, dark forest late at night,
your friend the compass will never let you down aad always be used to help find the way.
Sure, a GPS is pretty cool, but it needs battamesa signal, not the magnetic compass!



Parts of a Compass

There are many types of compasses ranging fronthiimyb compasses to complex high-tech
gadgets. For most hikers and outdoors guys likamgrienteering compass works just great and
that is what we'll discuss here.
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index pointer

dial

declination marks
orienting arrow
orienting lines
needle

housing

Not all compasses include each of these parts @mé sompasses include even more.

Baseplate

Scales

Direction-of-
Travel Arrow

Magnifier

Index Pointer

Dial

Declination
Marks

Orienting Arrow
Orienting Lines

Needle

hard, flat surface on which the rest of the compasasounted. It has a rulers
on its edges for measuring distances on mapgdgs is straight and useful
for laying lines on a map

each edge of a compass may have different ruletss®with different map
scales

marked on the base plate. You point this the waywitl be traveling

for seeing small map features better

butt end of the direction-of-travel arrow. It erdght at the edge of the dial
and is where you take degree readings

ring around the housing that has degree markingsagad. You hold the dia|
and rotate it to rotate the entire housing

use to orient the compass in an area with kndagiination

marked on the floor of the housing. It rotates vt housing when the dial is
turned. You use it to orient a compass to a map

series of parallel lines markedlos floor of the housing and on the base plate

magnetized piece of metal that has one end paratktb indicate North. It
sits on a fine point that is nearly frictionlessitsmtates freely when the



compass is held fairly level and steady
main part of the compass. It is a round plastidaioer filled with liquid and

Housing has the compass needle inside
a bubble of air in the housing liquid is useful foaking sure you are holding
Bubble .
the compass fairly level
Mirror lets you see the compass face and distant objettte aame time. Useful for
emergency signaling
Sight improves aiming your compass at distant dbjec

How a Compass Works

There is a huge magnetic field around the earik.Htige, but it is not very strong. The
magnetized needle in a compass is aligned withntlaignetic field. As the image below shows,
the composition of the earth acts as a huge banetagting upside down in the middle of the
planet. Since its South end is at the north poteitsnNorth end is at the south pole, the North
end of a compass needle is pulled north.

‘South Fols

Your compass has to have a very light needle gitima pivot that has almost no friction. This
is because the earth's magnetic field is weak amddanot be able to turn the needle. You can
evenmake your own compagsst for fun.

General Directions



There are foucardinal points on a compass - North, South, East, and West. \Wdaating a
compass, and telling other people directions, yeedrto wipe "right" and "left" out of your
vocabulary. Right and Left are relative directiamsl differ depending on your location and
direction, but the cardinal points are constant.

The direction halfway between North and East im&rcardinal point and is calledNorthEast
The other three intercardinal points are SouthEsmiithWest, and NorthWest.

Finally, there arsecondary intercardinal pointshalfway between each cardinal point and
intercardinal point. These are North-NorthEast tfasthEast, East-SouthEast, South-
SouthEast, ... and so on. With these directions,cam give someone a fairly good idea of what
direction they need to go. We could add additigqmahts, continueing to break each section in
half over and over, but telling someone to go EzsttEastNorthEast-EastNorthEast would not
be fun.

Since there IS a need for more precise directithescircle of a compass face is split into 360

marks calledlegreesFor rough directions, go ahead and use Northasti\Vest. But, for
finding your way or locating destinations in thddyiuse degrees as you'll see in a bit.

Two Types of Compasses
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Basic Compass Reading

To read your compass,
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Take a Bearing

$0$,$!

When you need to find your way from one particyli@ce to another, you need to use these
numbers to find out thieearing to that remote place. The direction you are gasnzalled your
heading Heading and Bearing are pretty much the same tfiine image above is a heading of
about 250 degrees.

Using your compass, take a few bearings. Move podsy until the direction-of-travel arrow
points at the following items and then turn thd diatil "RED is in the Shed". Then, read the
bearing at the Index Pointer:
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Compass Reading Tips
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Points:

Cheap, basic compasses may be marked with theneapiints of North, East, West,
and South with the intercardinal points of NorttsE&outh East, South West, and North
West between them. These compasses just provideggoeral direction when accuracy
is not necessary. S&€mpass Readinf@r more info.

Degrees

A compass divided into 360 degrees is the most comumit of
measurement. Each degree is divided into 60 minatah minute
into 60 seconds. A handheld compass is not abiteetisure down
to a minute, let alone a second, but those ungsised for precise
g locations using latitude and longitude.

North is at O degrees (and 360 degrees), Eastde@@es, South is 180 degrees, and
West is 270 degrees.

Main Compass Uses

The main functions of using a compass are:

tell which direction you are traveling - your heagli

tell which direction an object is from you - itsdnang

keep you following a straight line of travel

orient a map aligning a map with the actual land
triangulation- determining your location with a map

plan routes determine directions and distances to traved amap

We've already discussed an important skill in howge a compass and that is determining your
heading Point the direction-of-travel arrow straight atiéathe direction you are going, turn
the compass dial unt®ED is in the Shed, and read the heading at the |Rdaxter.

Determining thébearing to an object is just like finding your heading.rivdo face the object
and do the steps for determining your heading. H@simple exercise to try...

On a hike in Wyoming, you see a strange rock foionadff in the distance. Using your
compass, you take a bearing to it as shown below:



If you turn and face two smaller rock formationsgter off in the distance, which of the
following bearings would be correct?

In this case, since you are facing northerly, a tarthe right will be more to the East so #1 is
correct.

It is important to keep a feel for general direaion your mind. If it's early morning and the sun
is in your face, you are heading east with nortlyaur left and south on your right. Remember,
right and left are relative to your current headifigou're in the northern hemisphere and the
sun is at your back, you are heading in some ndytdeection. In the southern hemisphere, the
sun at your back means you are facing southerly.

Learning how to use a compasddtiow a line of travel is simply pausing to take a reading
occasionally while hiking. In the picture below,u@ trying to find your way to the lake in the
distance to refill your water supply.



In this opening in the forest, you pause to takearing to the lake and see that it is about 220
degrees.

Ahead of you, there is no trail and you drop iftick forest. You won't be able to see the lake or
easy landmarks for quite awhile.

As you walk, you need to occasionally check yowrdieg on the compass to ensure you are still
heading 220 degrees.

You now understand how to use a compass to readcyorent heading and to take a bearing to
a distance landmark. Using a compass in this wéygwide you over terrain that you are
acquainted with or if you know the general direcigyou need to travel before hand. But, for
new territory, you will also need to know how t@ademaps and use a compass to guide your
way.

A compass without a map for reference is only tre@fchallenge. Keeping a detailed map in
your side pocket and knowing how to read it cofyewill complete your wilderness navigation
toolkit.

As kids, my friends and | hid treasure in the woadd then made maps and used compasses to
find it. It was great fun to walk to the big applee, walk 50 steps east, then 125 steps south to
the big rock, then 25 steps west and look foKamn the ground. Of course, we need a bit more
detail than that out in the real world, but muchtd skills are the same.



Map reading is a satisfying experience. When yauyasir imagination to picture what the map
is representing, the mountains and rivers can aive even before you actually walk them.
Once you understand a compass and can read a owapar then use a map and compass
together efficiently.
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Reading maps is not usually difficult because tla@eesome rules that are generally followed
when creating and reading maps:
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Here are some exercises to help you learn howet aemap:

Basic Map Parts
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Maps or Photos




Shaded Relief Maps




Contour Lines
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Any scale can be used for a map, but a few comroales have been settled on for use by most
organizations:
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The smaller the number on the bottom of the male sttee more detailed the map will be. A
1:10,000 map will show objects ten times as laga 4:100,000 map but will only show 1/10th
the land area on the same sized piece of paper.

Here is an example of a Bar Scale found on a mlag.s€ale shows that about 1.25 inches equals
5 miles. The smaller increments to the left of z@am®each 1 mile and are used to estimate
smaller distances. Notice the scale is 1/25000@t-means 1 inch on the map is equal to
250,000 inches on the real land. (5 miles = 5*5&0 = 5*5280*12 inches = 316800 inches.
316800 inches / 250000 = 1.27 inches)

Scale 1/250 000

miless 0 5 10 15

By including a map scale like the image abovehdf tnap is photocopied and reduced in size, the
scale can still be used. Otherwise, 1 inch wouldbnger equal what it should.

Calculating the Map Scale:
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Maps are considered

Large scale maps

Small scale maps
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Here are 3 views of the same location on maps aviterent scales:
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Since a map is a reduced representation of thewadd, map symbols are used to represent real

objects. Without symbols, we wouldn't have maps.

Both shapesandcolorscan be used for symbols on maps. A small circlg maan a point of
interest, with a brown circle meaning recreati@ual circle meaning services, and green circle
meaning rest stop. Colors may cover larger areasp, such as green representing forested

land and blue representing waterways.

To ensure that a person can correctly read a mdppa_egends a key to all the symbols used
on a map. Itis like a dictionary so you can unterg the meaning of what the map represents.

Here are some common symbols:

TOPOGRAPHIC CONTOURS

(land elevation)

Index

number written on line
Intermediate

between Index lines

Supplementary

added to flat areas to show measurements
Depression

such as volcano top or crater

(little dashes are calldthchure$

Cut; Fill

roadway leveling terrain



VEGETATION

Woodland
trees at least 6feet tall

Scrub
low brush

Orchard
planted vegetation

Vineyard
cultivated vines

Mangrove
dense, tropical trees

SURFACE FEATURES

Levee

Sand or mud area, dunes or shifting st

Intricate surface area
Gravel beach or glacial moraine

Tailings pond

MINES AND CAVES

Quarry or open pit mine

Gravel, sand, clay, or borrow pit
Mine tunnel or cave entrance
Prospect; mine shaft

Mine dump

Mine tailings
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GLACIERS AND PERMANENT SNOWEFIELDS

Limit =
blue denotes coverage ="
Form lines 1 f‘;i

Show shape, not elevation st dehe.

BUILDINGS AND RELATED FEATURES

Building o | s
School; church i
Built-up Area

Racetrack - (-
Airport >

Landing strip €===2323

Well (other than water); windmill o ¥
Tanks ® 7
Covered reservoir @ Bz
Gaging station s
Landmark object (feature as labeled) o
Campground; picnic area i

Cemetery: small; large -?_Cem-



ROADS AND RELATED FEATURES

Primary highway

Secondary highway

Light duty road

Unimproved road

Trail

Dual highway

Dual highway with median strip

Road under construction

Underpass; overpass

Bridge -'|—|i- ﬂ
Drawbridge -+-i-+- +-\L
fob et

RAILROADS AND RELATED FEATURES

Standard gauge single track; station —t—-
Standard gauge multiple track gt
Abandoned - ———

Under construction

Narrow gauge single track




Narrow gauge multiple track e

Railroad in street (N N
Juxtaposition ==
Roundhouse and turntable + *‘-"9

TRANSMISSION LINES AND PIPELINES

-]
o "'!.

Power transmission line: pole; tower L
Telephone line —— — —  Telepbene

Aboveground oil or gas pipeline —_—

Underground oil or gas pipeline ————  Pirsline
BOUNDARIES
National — .

State or territorial _—
County —_———
Civil township _——
Incorporated city ————
Park, reservation, or monument —_——

SmallPark | eeeee-



LAND SURVEY SYSTEMS

U.S. Public Land Survey System

Township or range line
Section Line
Found section corner; found closing coiner

Witness corner; meander corner
Other land surveys

Township or range line
Section line
Land grant or mining claim; monument

Fence line
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CONTROL DATA AND MONUMENTS

Horizontal control

Third order or better, permanent mark
With third order or better elevation
Check spot elevation

Coincident with section corner

Unmonumented*
Vertical control

Third order or better, with tablet
Third order or better, recoverable mark

Bench mark found at section corner

Meace
.")\'-\.
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Spot elevation
Boundary monument

With tablet
Without tablet
With number and elevation

U.S. mineral or location monument

RIVERS, LAKES, AND CANALS

Intermittent stream
Intermittent river
Disappearing stream
Perennial stream
Perennial river

Small falls; small rapids

Large falls; large rapids

Masonry dam

Dam with rock

Dam carrying road

Perennial lake; Intermittent lake or pond

Dry lake



Narrow wash

Wide wash

Canal, flume, or aquaduct with lock
Elevated aquaduct, flume or conduit
Aquaduct tunnel

Well or spring; spring or seep

SUBMERGED AREAS AND BOGS

Marsh or swamp

Submerged marsh or swamp
Wooded marsh or swamp
Submerged wooded marsh or swamp
Rice field

Land subject to inundation

MARINE SHORELINE

Approximate mean high water

Indefinite or unsurveyed



BATHYMETRIC FEATURES

(water depth)

Area exposed at mean low tide; sounding datum
Channel
Offshore oil or gas: well; platform

Sunken rock

BATHYMETRIC CONTOURS

Index
Intermediate

Supplementary

A Topographic Map includesontour linesdrawn to represent changes in elevation. When you
follow a path on a topographic map that crossesetitentour lines, you will be either climbing
or descending. A path running parallel to contaued is relatively flat.

When reading a topographic map, you need to vizaiah your mind's eye a 3-dimensional view
of what the symbols and contour lines are reprasgnt

The most important thing to remember is that CL@8&tour lines mean STEEP terrain and
OPEN contour lines mean FLAT terrain.

Shaded relief added to a topographic map makeerng mealistic and helps visualize the real
landscape.

For example, see how the mountains and canyond staron this map:



What is the elevation of Mt. Passaconway?
What is the elevation of Mt. Tripyramid?

The closest Index contour line for both peaks @983,feet. You can see another Index line of
2,000 feet. There are 4 Intermediate lines betv28&® and 3000 so each intermediate line
represents a 200 foot change in elevation.

Counting up from 3,000 feet, there is 3200, 34@003 3800, and the top line is 4000 (actually
the next index line).

So, both peaks are over 4000 feet and it looksMkeTripyramid is possibly almost 4200 feet
high.

This example of a very simple topographic map shomasy common features. Keep your eyes
open to see these features on other maps and Yiaiaxi to understand how a topo map works.



Even without elevation numbers, clues that #1hdlanclude streams converging away from the
hilltop, contour lines pointing sharply towards thiétop (indicating draws), contour lines
pointing widely away from the hilltop (indicatingunded ridges).

Using contour lines, you can tell a lot about tedin, including steepness, ruggedness, and
ground cover. On the image above, looka@tht A. There are no contour lines around this
location so it is relatively flat here and a godace for a campground by the lake. You can tell
from the elevation listed atarker 3095hat the campground is at 10155 feet.

You can also tell the elevation change between eantour line by looking at the Index lines.
Notice that the Index line nepointB is labeled 11600 feet and the one due northisfldbeled
10400 feet - that is a difference of 1200 feetvigen these two Index lines are two more Index
lines so each index line represents a change irie®@®f elevation - 10400, 10800, 11200, and
11600.

Count the lines between two index lines and yowkhsee there are 4 lines which cause the 400
feet between the two index lines to be divided Biatervals, each one being 80 feet in
elevation. So, now we know tham this mapevery contour line represents 80 feet of elevation
change.

If you follow a single contour line, your elevatiogmains constant. For example, starting at
point X and following the Index line to the NorthEast,ard, and down South fmintY, you
would stay at about 10,800 feet.

When you cross contour lines, you are either hikipgr down. Look at the two routes to get to
the peak apoint B - thered routeand theblue route Each path reaches the top, butlihes
routeis three times as long as tleel route That means it covers more distance to gain threesa
elevation so it is a more gradual slope - and gyban easier hike. Going up thed routemay
require a lot of scrambling and hard work.



Using the map above, pretend you are camped &rdaedview Campground but you heard

there is great fishing in Willow Creek jabint C over the mountain to the SouthEast. How could
you get there?

Well, a straight line to the SouthEast would berssd on the map, but would include a climb of
over 1500 feet!

Instead, heading East from camp and circling théhredde of the mountain will result in a

longer distance covered but only about 325 feetemation! That may be a much better hike.
One other thing to take into consideration. Notlea the ground is colored green up to about the
10,800 foot index line. The white area above thatpen ground while the green area is forested.
This can be good or bad. The forest can offer shadecoolness, but on the other hand it may be
thick and difficult to navigate.

If you understandhow to read a compassidhow to read a maphen its about time you learned
to use both map and compass together.

Separately, a good map or compass can be veryluseflimited. Together, they can lead you
around the world (and back again!) but you neddtmnv how to use them properly. The next

few pages will help you understand some key shillsrder to be a successful outdoors dude and
impress your friends with your map and compass enastwell, maybe at least not get too lost!

Every single spot on the earth can be identifie@ Igyobal latitude and longitude coordinate
system - whoa, big words, dude!

Well, let's slow down a bit. Latitude and longituate just used to pinpoint your location.
Translating the earth to a map requires some $agreed-upon way to describe each spot.

Take a look at this map:



Latitude



Drawing those latitude lines onto a map would lbké& this:



Longitude

Drawing those longitude lines onto a map would lbké& this:

Latitude and Longitude Grid

</
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And, the complete grid on a map looks like:

Well, degrees are fine and good, but the earthmest 25000 miles around so dividing that into
360 pieces means each degree is about 69 milesanodead the equator. That isn't very precise.
To help with that, each degree is divided into 6AQutes and each minute is divided into 60
seconds. These used to be used all the time, bufractional degrees are more common.

For example, the location of the White House in Wagton, DC is:
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USGS topographic maps are called 7.5 minute magaulse they span 7.5 minutes of latitude
and 7.5 minutes of longitude. The most commonudétand longitude map is a 1:24,000 scale
and the actual map size is about 22 inches by @ By the way, it takes about 57,000 of
these maps to cover the entire US and you can typfathem you want. Start your collection
today! :-)

That's about all there is to latitude and longitaderdinates! Here's some tips to remember:
- &C1l B..10O
@ ! ; &$B 71$791
/ 5 ? &.I' * @ - &BF.I

/ + &I &7917: &79I
7 &:199 &:199

Man, you thoughlatitude and longitudevas rough, just check out this declination stuff!

I'm sorry to be the one to tell you that your cosgpdoesn't work quite right. It doesn't really
point to the north pole or the south pole.

Not only that, next year it will point someplacéfelient than it does this year! And, someday it
may be completely backwards!

Two North Poles

Why are there two different poles? Good question!
The magnetic north and south poles are the entteahagnetic field around the earth. The



magnetic field is created by magnetic elementbeénearth’s fluid outer core and this molten rock
does not align perfectly with the axis around whioh earth spins.

There are actually many different sources of magmetivity around and in the world. All those
influencing factors combine to create the north smath attractions at each spot on the globe.
The actual strength and direction of 'north’ igdlly different everywhere, but it is generally
towards the 'top’ of the planet.

Magnetic Declination

Depending on where you are on the earth, the argleclination will be different - from some
locations, the geographic and magnetic poles @aeeal so declination is minimal, but from
other spots, the angle between the two poles ttyig.

Here is a map of the current angles of declindiorthe U.S.:

Notice the black line witl®° on it running down the Mississippi river? Alongstiparticular line,
both the geographic and magnetic north poles aaignment so there is no declination. If you
move East of this line, the magnetic north polé pulll your compass needle further and further
to the West of geographic north - the angle of casspdeclination is West Declination. Moving
west of the Mississippi river will pull your comsaseedle further and further to the East.



This makes it a bit more challenging to find
your way because your compass tells you
North is a different direction, depending on
where you are. Topographic maps used for
navigating should have the declination
printed on them like this example. This
declination is for an area in the Bighorn
Mountains in Wyoming where the
declination is 12 degrees East in 2001, when
the map was made.

(Click the image for a bigger version)

It also says that the declination is changing

6.9 minutes West each year. Using this old

map, the declination would be about 11

degrees East in 2010 - about 1 degree less

than the map has printed.

Unfortunately, the rate of declination

change changes over time. When the map was prititedate of change was 6.9 minutes West
each year. But, it has now sped up to 9 minutest @& year. This has been changing every
year since the map was printed sodherentdeclination for this area is 10 degrees 41 minutes
East. That is already a larger change than whatowed expect for 2010, based on the map's
information.

Does it make good sense to use a map's declinatammation if that map is more than a couple
years oldNO, you should use recently published maps or kn@xcthrrent declination for the
area and use that information for your navigation.

There are a few ways to solve this extra challesfdgading true north - either changing your
compass or using math in your head.

Adjust Your Compass

If you used a compass set with 0 degrees declimati®Vyoming where the
declination is 12 degrees East, the compass welllgau that you're
heading North when you're actually heading 12 degyEeast of North.
You'd quickly wind up off course and lost.



By adjusting the compass to match the declinatioowr map, the orienting
arrow now appears to be offcenter from North, whechow it should be.
Now, when you puRED in the SHED (needle inside orienting arrow), the
North indicated at the index pointer is true naittd matches your map.
You can continue to check your location and chaurycourse correctly.
Whenever you stop and check your heading or tdleaang on a distant
object, the degrees read on the dial will be theaddrue degrees. The only
thing that looks a bit odd is that the north enthef compass needle does
not point directly at th& when you are heading due North.

Using Your Head
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Not only that, but there are southern hemisphede an



northern hemisphere compasses.

| have an old Forest Service compass that youeamere. It has a weight on the southern end
to offset the inclination pull in the northern heinere. If this compass is taken to the southern
hemisphere, the weight would cause it to drag andalance properly.

You might also notice the two declination adjustirearews and the fact that it is currently set
for about 20 degrees East declination. And, yowlkhoote that this is not a good compass for
mountaineering for many reasons.

The Drifting Poles

This map shows how the north magnetic pole has
shifted over the past century. Notice that it has
picked up speed and has moved more in the last 15
years than in the 50 years before that, now moving
about 25 miles per year on its way out of Canadh an
heading to Russia.

So, how does this effect compass use and
navigation? Well, if you follow your compass north
this year, you will be drawn towards a differerdaqs
than 15 years ago. Declinations are constantly
changing and that means what is written on a map
you buy this year will be incorrect next year. The
difference depends on where the north pole movasdo
what your current declination is.

For example, if you pointed north from Fairbanktagka
in 2006, you would follow.ine #1.

100 years ago, you would have followede #2 - huge
difference!

From other places, such as Winnipeg, Manitalae #3

in 2006 and.ine #4 100 years ago are nearly the same.

It's interesting to compute the declination for you
location.
This will pop up a new window.



Enter your Zip Code and click the button. In thev@ndow, just click the [Compute
Declination] button to find the declination for #g or enter any date and find out how the
declination will change over time.

< 3 5 Get Location

These moving magnetic poles continually effect gatron. It's more serious for airplanes and
ships, but even for hikers and backpackers, iteapsoblems. Using a 10 or 15 year old map is
a bad idea since the declinations are no longerrate

If the north pole movement continues at its preseeed, it moves 250 miles every 10 years, but
it has been speeding up so no one knows what titel@eor 20 years hold in store. Historically,
the magnetic field of the earth has churned ovdrramersed and some scientists say we are well
overdue for such a reversal.

Now that you understand that a map has north-dmeh on it representinigngitudesand your
mountaineering compass points to magnetic north,cam take readings from a map and
navigate across country following a course of ychwosing. Being able to do this is the simplest
use of a map and compass together so let's tdckle i

Read a Heading

For right now, just ignore the needle on your
compass. It will be important in a minute, but tiglow you just want to use the baseplate, dial,
and orienting lines of your compass.



Step-by-Step
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Figuring your heading from a map is the most bagig to use a map and compass together to
plot a course of travel. It is often all you needlb, but sometimes you are able to better figure
out a situation by having the map laid out on thaugd so it lines up with the real world around
you.

A map represents the real world. By orienting a pyap are positioning it so its North is
actually pointing north. When you orient a map &ndw where you are on the map, you can
look in a certain direction and see a real landnaadk find it on the map.

Orienting, or aligning, the map is really easy wiihkt 3 steps:

$3$
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Now, the map is oriented to the real world. If yowow where you are on the map, you should
be able to look in any direction and see the objegppresented on the map in the same direction.

If you know where you are on your map, you can alsent your map by distant features. If you
can see a known mountain in one direction and @ ddélkanother way, then just lay the map out
and turn it so the corresponding marks on the nigp with the distant features.

Triangulation is the process of pinpointing thealtian of something by taking
bearings to it from two remote points.
Forest fire lookout towers used triangulation tcelie spot fires.

A ranger afTower A would see smoke in the distance and take a betrring
on his compass. This single line was not enougbrimétion to locate the fire
because it could be anywhere along that line, aoseany miles away.

The ranger would radidower B and tell him the general direction of the fire.
Tower B would then find the fire from his viewpoind take a bearing. Where



the two bearings crossed would pinpoint the fird fwrefighters could be efficiently dispatched
to put it out.

Sometimes, a third tower would be used to verig/ltcation, but two readings are all that is
usually necessary. If a fire occurs directly betaeo towers or off in a direction that causes
their bearings to be similar, then a third beargwgecessary.

This type of triangulation is used by two fixed &pto find a third unknown spot. What you need
to do while in the outdoors is similar, but you dée find out where you are, not where
something else is.

Finding Yourself

$

By taking bearings to the distant landmarks, yaumat your current location on your map in
this way:
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Triangulation Example

Look at this section of map - it has mountaingains, and hills as indicated by the shaded relief
enhancements. Notice it does not have contour boethat doesn't matter when we are just
finding directions.

You might find it useful to print the image andwadty do these steps.

Print the map and lay it on the floor.

Orient the map for North right where you are andgme that you can see mountains off in the
distance.

You have just climbed the plateau in the southwesting up from the southwest. You do not
know at which of the 4 red spots you are currestiynding, but you can see 3 mountains off in
the distance towards the north and east.

B: ?
CF ?
BB7 ,  ?
To simulate taking each of these bearings, turm gompass dial until that bearing is at the

index pointer. Then, turn the compass URD is in the Shedand the direction-of-travel arrow
will be pointing along that bearing.

Transfer your bearings to the map and find out wlieey intersect. If you oriented your map,
took correct bearings, and transferred them acelyratour map should look close to:



With a map, a compass, some time, and all the ledyd you've learned so far, you can plan out
your next wilderness trek from the comfort of yown warm home. Why bother doing this?

H H H
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Waiting for water to boil for dinner is a great @rto check out tomorrow's route and discuss
what to expect on the trail ahead. Every day onrdieshould include a time to review how well
you are following your plan and what adjustmentsch® be made.

To plan your route,
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Trek Plan Exercise

You have volunteered to help with some conservateeds in the local mountains. You and two
friends are planning a short trek in which you hapaccomplish these tasks. The first four are
your job, but the other two are just for fun:
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To start preparing your route, find out the follogridetails about your map:

0 * ( o
0 * o

Using your map and compass, do the following:
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Figuring Pace Length

! . -
@ 9.
Now that you know your pace length, you can estnmatw far you hike. As you hike along,

keep track of your paces. At any time, you can iplyltyour paces by your pace length to figure
how far you've travelled.



But, here's why | personally don't find it very fide

So, pacing is useful for competitions, for learnaigput how your body covers ground, and for
doing specific distance estimating. It also maybeful if you ever become lost and have also
lost your compass and map. In that case, you danats directions and then track how far you
travel.

A 5

There are lots of fun ways to find directions itixe lost or forgotten your compass. They are
great exercises to do just to learn them and hamdyhjust in case or to impress your city-slicker
friends. These methods can be used to map cauineations and better, but remember that they
are not nearly as good as a compass.

Polaris the North Star



Watch Method
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Sun Shadow Method
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A cool variation on this is that it works well aght with a bright moon too!

There is a similar version that is more precigeii have a few hours to wait, but the difference
in precision is not worth the wait - its mostlyfdsr fun and takes two people.
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This is the last page in my map and compass tlitéiripou've started ahe beginningand gone
through the whole thing, you should have a good algout how compasses work and how maps
help us along the way. | hope you've enjoyed ymk. tl also hope you take a shot at finding
cardinal directions and Polaris the north starlahche know what worked for you.

Now, you just need to go practice and plan youtt e&xursion out of your cubicle, away from
your computer screen, and into the real world sha#iting out there!

" #

Contour Map Quiz

Match the contour line drawing in tlRHOTO column with the corresponding contour line
image in theTOPO column. See the bottom of the page for answecsttour map quiz.

Hint #1: The Arrow in the TOPO images pouiwnhill.

Hint #2: Don't get frustrated with the answers. A coup&\ary similar.

PHOTO TOPO









Answers:
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The contour map below uses a 1:4,800 scale. Ntteeshaded relief to improve the map. Using
what you've learned about contour lines and togmgcamaps, figure out which photo goes with
the map.
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Another Triangulation Exercise

You have just climbed the highlighted ridge afigshing in Miller Creek. You do not know
where along the ridge you are standing, but youse&n3 mountains off in the distance north and
south.

You take bearings to the mountains and get:
999 ?

99 ?
B:B ,  ?



To simulate taking each of these bearings, turm gompass dial until that bearing is at the
index pointer. Then, turn the compass URD is in the Shedand the direction-of-travel arrow
will be pointing along that bearing.

Transfer your bearings to the map and find out ehieey intersect. If you oriented your map,
took correct bearings, and transferred them acelytatour map should look close to:

Notice that two bearings that are nearly oppostéhether do not do a good job of triangulating.
It is important to get another landmark at appratily right angles with one of your landmarks.
Mount Norris and Saddle Mountain have a wide pdssitiersection but Mount Norris and
Cache Mountain have a much smaller intersectioa. are



