
Which direction to travel and why.1. What plan is to be followed.2. What equipment should be taken.3. How to mark the trail.4.
Predicted weather.5.

Departure time.1. Destination.2. Route of travel/direction.3. Personal condition.4. Available supplies.5.

1:25,000 means a measurement of 1 on the map is equivalent to 25,000 of the same distance on the ground. For example, 1mm on 
the map = 25,000mm or 25m on the ground. Obviously for a 1:50,000 map, 1mm on the map equates to 50m on the ground.
Measure distance with grid squares. Grid lines are 1km apart. Grid square is divided into 10 segments.
Take the grid reference "Along the corridor and up the stairs" - e.g. from the west, followed by the position reference from the south
Contours represent gradient. Closer together= steeper hill.
The map should always be orientated in relation to the ground. Use both landmarks and features or the compass.
Use landmark checkpoints en route to keep check on position
Retrace your steps using landmarks and features, if a checkpoint is missed. Use closer landmarks in poor visibility or at night.

Align the long edge of the compass between two points (you're current and future locations), with the baseplate arrow pointing in 
the direction you wish to travel.

1.

Rotate the compass dial so that the orientating needle is pointing to the north of the map. The orienting line under the dial should 
be parallel to the north/south grid lines (ignore the magnetic needle).

2.

Adjust for magnetic north by adding 4 1/20 W (i.e. anticlockwise).3.
Orientate the compass so that the north (red) end of the magnetic needle is above the orientating needle. The baseplate arrow 
now points in the direction of travel.

4.

Sight a feature in the direction of the bearing, and ride towards that. Do not try to ride and follow a bearing at the same time.5.

This is a reversal of the above process, using the intersection of the bearings on two features to indicate your position.1.
Sight the baseplate arrow of the compass at the feature and rotate the dial until the orienting needle lines under the magnetic 
needle.

2.

Subtract the magnetic variation, (4 1/20 W) by rotating the dial clockwise to transfer this onto the map.3.
Place the compass on the map, pointing toward the feature, with an edge passing over the feature symbol on the map, and the 
orienting lines parallel with the north/south grid lines.

4.

Draw a line along the compass edge on the map.5.
A second bearing must be taken on a different feature, preferably at about 900 to the first.6.
A similar line can be drawn on the map as described above. The point at which the two lines intersect is your rough position.7.

Get a straight, 3-6 foot stick free of branches and pointed at the ends and 3-5 small markers: i.e., sticks, rocks, or nails.1.
Place the stick upright in the ground and mark the shadow tip with a marker.2.
Wait 10-15 minutes and mark shadow tip again with a marker.3.

Navigation
Gear and methods used for navigation.

Survival considerations for staying or travelling
If the decision is made to travel, the following must also be considered:

If the tactical situation permits leave the following information at the departure point:

Map and Compass
Using a map

Using a Compass
Following bearings:

Relocation using bearings:

Using a Lensomatic compass
The dial of the compass is suspended in water, to give accurate and exact readings. This means that you have to hold the device level to get 
a good reading, although it works like any old compass otherwise. The dial itself is labeled in several ways: The four cardinal directions and 
two lines of numbers with small hash marks at the edge of the dial. These numbers and marks look very similar to a ruler that has been 
wrapped around a dial, and in a way, that's exactly what it is. The numbers stand for the 360 degree circle that is around the compass and 
the range runs from 0 to 3600. Using the reading with those numbers is called "shooting an azimuth" and these numbers will correspond with 
the number on the protractor that you place on the map.

The compass case, unlike all other compasses, it a vital part of being able to plot a course. When you open the compass, there is a small, 
fold out brass ring that is used to slip your thumb through when taking a reading. folding that all the way down and under the compass, you 
can then open the lid. The lid has rectangular hole in it with a sight wire running lengthwise down the center. The opens away from the user 
and under that is a small arm that has a small sighting lens in it which folds out towards the user.

Now here is the tricky part of taking a reading. There is a tiny slot above the lens that you have to line up with the sight wire in the lid. You are 
holding the compass at eye level very close to your face and have to do this to get an accurate reading. Then you place the sight wire at the 
center of your landmark (looking through the lens and the hole in the lid to line things up) and hold the compass level, all at the same time. In 
this position, you cannot see the dial to get your reading or to tell if you are holding the compass still and level. That's why the mirror on the 
bottom inside of the lid is so important. You can see the dial and know when you have it level and still by looking at the mirror.

Now you close the lens arm, carefully so as not to make the dial move, and that will lock the dial in place so you can set it down and plot your
reading on the map. After doing this to at least one other terrain feature, you will know exactly where you are (you are where the two lines you
just drew on the map intersect) give or take about ten meters. Yeah, that's sweet, isn't it? By taking many readings as you move along, you 
can actually draw the exact route that you followed on a map as you travel.

Daytime survival navigation techniques
Using the Sun
Sun Movement
It is taken for granted the sun rises in the east and sets in the west. This is quite misleading. In fact, depending on an observer’s latitude and
the season, the sun could rise and set up to 50 degrees off of true east and west.

Shadow Stick Construction
This technique will achieve a cardinal direction within 10 degrees of accuracy if done within two hours of local apparent noon. Once again,
this technique may be impractical near the polar regions as shadows tend to be very long; similarly, in the tropics shadows are generally very
small. Can only be used within 2 hours of local apparent noon.



Repeat this until all of the markers are used.4.

The markers will form a West—East line.1.
Put your left foot on the first marker and your right foot on the last marker, you will then be facing north.2.

Knowing sunrise and sunset from mission orders, i.e., sunrise 0630 and sunset 1930. Take the total amount of daylight (13 hours), 
divide by 2 (6 hours 30 minutes), and add to sunrise (0630 plus 6 hours 30 minutes). Based on this example, local apparent noon 
would be 1300.

1.

Using the string method. The string method is used to find two equidistant marks before and after estimated solar noon. The 
center point between these two marks represents local apparent noon.

2.

Set this tiny rod upright on your flat piece of material so that the sun will cause it to cast a shadow. Mark the position where the 
base of the rod sits so it can be returned to the same spot for later readings. Place the navigator flat on level ground. Secure the
navigator from wind by placing rocks on it. Write the date and mark the tip of the shadow.

1.

As the sun moves the shadow-tip moves. Make repeated shadow-tip markings every 15 minutes. As you make the marks on the 
tip of the shadow ensure that you write down the time.

2.

At the end of the day, connect the shadow-tip markings. The result will normally be a curved line. The arch will be less pronounced 
closer to the vernal or autumnal equinoxes (March 20 and September 23). If it is not convenient or the tactical situation does not 
permit to take a full day's shadow-tip readings, your observation can be continued on the following day by orienting the pocket 
navigator on the ground so that the shadow-tip is aligned with a previously plotted points.

3.

The markings made at the sun's highest point during the day, or solar noon, is the north—south line. The direction of north should
be indicated with an arrow on the navigator as soon as it is determined. This north-south line is drawn from the base of the rod to
the mark made at solar noon. This line is the shortest line that can be drawn from the base of the pin to the shadow-tip curve.

4.

To use your pocket navigator, hold it so that with the shadow-tip is ligned with a plotted point at the specified point. i.e.; if it is now
0900 the shadow-tip must be aligned with that point. This will ensure that your pocket navigator is level. The drawn arrow is now
oriented to true north, from which you can orient yourself to any desired direction of travel.

5.

Local Apparent Noon
Whenever using any type of shadow casting device to determine direction, “local apparent noon” (or the sun’s highest point during the day)
must be known. Local apparent noon can be determined by the following methods.

Pocket Navigator
The only material required is a small piece of cardboard or other flat-surface material, a watch, a pen or pencil, and a 1 to 2 inch pin or nail.



Nighttime Navigation Techniques
How to mark North.
To aid you in navigating at night, it is beneficial to watch where the sun goes down. If you're going to start moving after dark mark the 
northerly direction. Locating the North Star. There are two methods used in locating the North Star.

Using the Big Dipper (Ursa Major)
The best indictors are the two "dippers ". The North Star is the last star in the handle of the little dipper, which is not the easiest constellation
to find. However, the Big Dipper is one of the most prominent constellations in the Northern Hemisphere. The two lowest stars of the Big
Dipper's cup act as pointers to the North Star. If you line up these two stars, they make a straight line that runs directly to the North Star. The
distance to the North Star along this line is 5 times that between the two pointer stars.

Using Cassiopeia (Big M or W)
Draw a line straight out from the center star,approximately half the distance to the Big Dipper. The North Star will be located there.

Locating the North Star
NOTE: Because the Big Dipper and Cassiopeia rotate around the North Star, they will not always appear in the same position in the sky. In
the higher latitudes, the North Star is less effective for the purpose of orienting because it appears higher in the sky. At the center of the
Arctic circle, it would be directly overhead, and all directions lead South.

Southern Cross
In the Southern Hemisphere, Polaris is not visible. The Southern Cross is the most distinctive constellation. An imaginary line through the
long axis of the Southern Cross, or True Cross, points towards a dark spot devoid of stars approximately three degrees offset from the South 
Pole. The True Cross should not be confused with the larger cross nearby known as the False Cross, which is less bright, more widely 
spaced, and has five stars. The True Cross can be confirmed by the two closely spaced very bright stars that trail behind the crosspiece.



Find out where the prevailing winds originate. Sun’s path in Northern Hemisphere is SE-SW
Bend in trees because of prevailing winds.1.
Sapling Coloration: whiter on one side, darker green on the other. The sunny side (south side) will cause the tree to turn whitish
which is a natural sunscreen. White will be on the SW to SE side of the tree. Pick one that is in the open, exposed to the elements
all day.

2.

Hottest side of a slope will enhance growth: thicker vegetation the SW side.3.
Snow melt on one prominent side of the tree: melt/freeze will indicate the south side.4.
Bleach Rock:the sun’s rays has a bleaching effect, lighter side will be to the south. Obviously white rocks are just white rocks.5.

How to read a compass [1] (http://www.compassdude.com/compass-reading.shtml) 
Using a compass to find your way [2] (http://www.compassdude.com/compass-use.shtml) 

Used in conjunction with a compass/GPS/cycle computer. Buy map for next country, then post home when finished with.

Map Machine (http://plasma.nationalgeographic.com/mapmachine/index.html) . Lots of themed maps e.g. Average Jan Temp for the
world. Precipitation, time zones etc. Average snow cover is interesting.
USA National Ocean Service (http://oceanservice.noaa.gov/) has 1:500k and 1:1M maps of the world. The TPC maps (tactical 
pilotage charts) are 1:500,000. As a general rule, they are too detailed for biking, unless you are going off road or want particular 
focus. The ONC maps (operational navigational charts) are 1:1,000,000. Both types of maps are $4.75 each. They are made by the 
Defense Mapping Agency and are aeronautical charts made available by NOAA (National Oceanic and Atmospheric
Administration) : National Ocean Service branch. They can be ordered by calling 800 638-8972.
Omnimap (http://www.omnimap.com/base/Maps-Menu.html) supply mail-order maps.

Google Earth is great.
GPS Visualizer (http://www.gpsvisualizer.com/index.html) outputs Google Earth overlays, Google Maps routes, etc, from Memory 
Map and other GPS formats - really useful. I've made the UK route available as Google Earth KML.
Motionbased [3] (http://www.motionbased.com/) translates GPS data into nice things and has loads of stuff online already

Garmin Magellan Lowrance

These two stars are often easier to pick out than the cross itself. Look for them. Two of the stars in the True Cross are among the brightest
stars in the heavens; they are the stars on the southern and eastern arms. The stars on the northern and western arms are not as apparent.
Note: The imaginary point depicted in the picture is the dark spot devoid of stars.

Natural Navigation Techniques

Navigation Equipment
Compass

Maps

Worldwide

Computer Mapping

GPS (Global Positioning Systems) [4] (http://en.wikipedia.org/wiki/Global_Positioning_System) 
GPS is 24 American positioning satellites which give geographic position on the planet. 4 are necessary for a 3d fix (including altitude), 3 for
a 2d fix (without altitude reading).

Gives 10 digit map reference + 2 letter (e.g. TQ 8220056980). Drop the last 2 numbers for a 6 figure grid reference. Current accuracy is 15m
accross the ground and 25 m altitude. Most models have a digital directional compass which gives the direction of movement when moving.
A breadcrumb, tracklog can be set to record the trail of route. This can be uploaded to a pc or followed backward to retrace steps.

Reputable companies which produce GPS equipment:

We want one with at least 20 route storage + 500 waypoints. Probably more for ride-earth. Best
model possible. It would be very useful to have a much larger route/waypoint storage facility in order to record the routes we discover,
especially off-road routes in remote areas. The ability to easily download them to a computer in an internet café for storage/email/processing
would be invaluable, as the data could then be used to produce Google Earth files for people to download from the website.



Some ideas [5] (http://perso.orange.fr/randoactif/SMN1/PMN1/mtg_gps.html) 
Magellan eXplorist 400 ticks all the boxes. Has unlimited storage via SD cards, so can store all out waypoints and tracklogs. USB
connection acting as mass storage device so can easily transfer data to PCs in internet cafés and upload/email. Only potential
problem is the Li-Ion battery, but hopefully can be charged by USB (Solio).

Ozi Explorer [6] (http://www.oziexplorer.com/) GPS Utility
List of free GPS software [7] (http://www.maps-gps-info.com/fgpfw.html) 

Anquet - works with portable PC or smart phone (battery life and durability are a problem) Memory Map

GPS Babel [8] (http://www.gpsvisualizer.com/gpsbabel/) GPS Information (http://www.gpsinformation.net) 
Distance calculator (http://www.csgnetwork.com/gpsdistcalc.html) Using Garmin GPS with paper maps
GPS Maps for Czech Republic and Slovakia [9] (http://gps-maps.info/en/index/news) 
GPS resources [10] (http://www.topografix.com/gpx_resources.asp) 
Loads of outdoor pursuits trails worldwide at GPS Tour [11] (http://www.gps-tour.info/) , tons in Germany and Austria
French GPS routes [12] (http://www.tracegps.com/) 
GPS accessory supplier [13] (http://stores.ebay.co.uk/FIS4HER-COM_W0QQssPageNameZstrkQ3amefsQ3amesstQQtZkm) 
GPS messageboard [14] (http://www.pocketgpsworld.com/modules.php?name=Forums) 
Google Maps/Earth sightseeing placemarks [15] (http://www.maplandia.com/) 

Bike GPS units

How to Use a Handheld GPS
Hold it parallel to the ground and face up. It wont work indoors and the signal will be reduced under anything that blocks the sky. Use
waypoints to build up a route. These can be entered before hand on a PC or entered manually. The GOTO function works by putting in a
waypoint and it will direct the user in a straight line to it. A ROUTE function works following pre-entered waypoints. The TRACKBACK function
retraces steps recorded in the tracklog breadcrumb. The time interval can be set for the interval between recording a breadcrumb. Clear the
tracklog before starting a new route or entering uncharted territory. If the unit has been off for a while then it may take a few minutes for the
satellite information to update.

PC Software for planning routes
Garmin and Magellan have their own proprietary software and basemaps available.

On the internet

Digital mapping programs
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