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G.P.S. Trail Mapping 101 
 

Part I ï Hardware 

 

What is G.P.S.? 

 G.P.S. stands for Global Positioning System.  

G.P.S. works by having a system of satellites broadcasting 

a radio signal of their position in the sky that is picked up 

by consumer G.P.S. Receivers.  The receiver then 

translates the data received from the satellites in such as 

way that it can calculate your position here on Earth.  For 

the G.P.S. receiver to work, it must be able to ñseeò at least 

three separate satellites in the sky.  Being able to see three 

satellites will get you a rough position fix only, with no 

elevation data.  To be able to calculate elevation data, the receiver must be able to see a 

fourth satellite.  The best results of position and elevation data occur when there are a 

combined total of five satellites that the receiver can see.  There are currently about 30 

satellites orbiting the earth, and except for extreme circumstances, it should be easy for 

the receiver to pick up five or more satellites at any given time. 

 

 For trail mapping purposes, a G.P.S. receiver with a high track storage capacity is 

needed.  This is not to be confused with map storage capacity.  So, be sure to read your 

ownerôs manual to find out the track storage capacity of your particular unit.  Most 

modern receivers are capable of storing 10,000 track points, a very acceptable number for 

most trail systems.  Also, for the purposes of trail mapping, a receiver must be able to be 

connected to a computer via a serial or USB cable, and be able to download the data to 

the computer.   

 

It is important to note that there may be instances where a G.P.S. signal can be 

blocked, interrupted, or otherwise disrupted before reaching the receiver.  These 

instances can include but are not limited to: tall buildings, cliffs, high walls, 

extremely rocky areas, deep valleys, and heavy tree canopy (especially in 

summer).  There isnôt a great deal a person can do to stop this from happening, 

but there are measures a person can take to help reduce the disruption.  The use 

of High Sensitivity G.P.S. receivers, such as Garminôs H models, that can pick 

up weaker signals can help when in deep valley or heavy tree cover.  Other 

solutions include the use of external antennas, which can pick up to 50% more 

signal over the stock inboard antenna, and mapping during times of the year when the 

tree canopy isnôt as full, such as late fall, winter, and early spring.  There are drawbacks 

to these solutions as well.  External antennas are only available on certain models and can 

reduce battery life, and the time of year when tree canopy is the least dense is also the 

time of the year when bad weather sets in. 

 

 When mounting a G.P.S. receiver, there are certain factors you should consider.  

You want to mount the receiver as far forward as practical, it will keep your body from 

blocking any G.P.S. signals.  You also want to mount it so that it doesnôt interfere with 
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anything you may need to carry.  You definitely donôt want it in a place where it may be 

hit by passing tree limbs, get covered in mud, or other such dangers.  The fact is that 

there is no perfect place for mounting the receiver; it just pays to use a little common 

sense.  A company called RAM mounts makes a good solid mount, that uses cradles 

made specifically for certain brands of G.P.S. units that will hold them firmly in place 

and add an extra layer of protection to it.  The nice thing about RAM mounts is once you 

have one, you can purchase other accessories such as spotlights and drink holders that 

can be placed on the mount when you wonôt be using your G.P.S. receiver.  You can also 

check with your G.P.S. receiver manufacturer for other mounting options. 

 

 Some of the most popular G.P.S. receivers on the market today for mapping 

purposes are the Garmin 60 CSx and the Garmin 76 CSx.  Both are tried and true 

receivers that have proven themselves over time.  There are plenty of other receivers out 

now that work very well; it is a very competitive market.  Remember, it doesnôt have to 

be the most expensive G.P.S. receiver on the market, there are plenty of options out there, 

and most of them will work fine. 

 

When purchasing a new G.P.S. Receiver you will want to look for the following: 

 High Sensitivity Chipset (most new models have this) 

o Includes Garmin ñHò Series 

o Garmin 60CSx and 76CSx Series 

o Delorme PN-40 

o Magellan Triton Series 

o Etc. 

 Large Track Capacity 

o Not to be confused with Map Memory Capacity 

 Ability to Download Tracks/Waypoints to a Computer 

o Preferably by USB 

 

 

 

 

 
 

Garmin 60CSx Delorme PN-40 Magellan Triton 1500 
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Part II ï Preparing for the trip.  

 

Before going on your first mapping trip, be sure you get to 

know your particular G.P.S. unit by going through you 

ownerôs manual, find out where all the menus are, and 

learn the features.  If you are having trouble you can 

always ask others with similar receivers for help.  The best 

thing to do is get out and practice, practice, practice.  Walk 

around your yard, take some waypoints, make some tracks, 

learn to navigate to points, and before long you will be an 

expert. 

 

 Once familiar with your G.P.S. system, youôre going to have to decide as a group 

on how to set up each G.P.S. receiver, so the data they are collecting is all the same.  It 

doesnôt matter here if everyone is using a different model, they all collect the same type 

of data, it just pays to make sure they are collecting the right information for your 

purposes.  The things you will have to check on are: 

 Position Format:  Is everyone using the same format?  Will it be 

Latitude/Longitude, and if so will you record in decimal degrees, degrees 

and decimal minutes, or degrees minutes and seconds?  Or will you use 

another format such at UTM coordinates? 

 Datum:  This is an easy one.  Everyone should be set to the most recent 

WGS 84 Datum.  In the off chance your receiver doesnôt include WGS 84, 

use NAD 83.  They are virtually identical.   

 Distance: Another easy one, just make sure everyone's G.P.S.  is set to 

STATUTE. 

 Elevation: Should be set to feet. 

 WAAS: Turn off.  While WAAS can be used to help with getting a more 

accurate position, for these purposes, it may cause more of a hindrance.  

While moving in and out through tree cover and valleys, the receiver will 

use more power looking for the WAAS Satellites, and can introduce other 

error at times, so for trail mapping purposes, itôs best to leave WAAS off. 

 

This next part if VERY IMPORTANT!!  Before going out, make sure you 

distinguish between a ñfunò ride and a ñdata collectingò ride.  There is a difference.  

When riding for fun you will be traveling faster, and may pass by many interesting points 

that may be of use for you on your trail mapping.  If you are data collecting, itôs best to 

just take your time, travel slowly, and keep an eye out for points of interest, etc.  Slower 

travel also leads to better tracks since the G.P.S. receiver can keep a better lock on the 

satellites, and has more time to record positions as you move along.   

 

For each trail that you map you will need to fill out a trail inventory sheet.  It will 

be best if the trail inventory sheet is filled out at the end of each trail, while the trip is still 

fresh in your mind.  Discuss the trail as groups while filling the sheet out, you never 

know when one person will have noticed something that no one else did.  A trail 

inventory sheet will be included at the end of this packet for review.   
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Someone will need to take a digital camera with them as well.  A camera will be 

useful to take photographs of trail beginnings and endings, intersections, areas that need 

work, scenic areas, photos to be included on websites, etc. 

 

One of the most important things to carry with you while 

you go on a trail mapping excursion, besides the G.P.S. receiver, is 

a log book.  You can use the logbook to document anything and 

everything.  You can include trail descriptions, descriptions of 

work needing to be done, maybe you seen a new trail.  It should be 

used in combination with your G.P.S. receiver to note what the 

waypoints that you take along the way are (i.e. ï WP1 ï culvert 1 on trail 23, or WP4 ï 

scenic overlook at trail 22/25 intersection).  It is a good place to keep track of who was 

with you on a certain date, weather conditions, or whatever you feel may need to be in 

there. 

 

As with any trip, make sure you wear appropriate safety gear such as sturdy 

shoes, appropriate clothing, and your HELMET!  Donôt forget to bring plenty 

of water with you!   
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Part II I ï Collecting G.P.S. Data 

 

Now, itôs time to get to the actual trail mapping.  Here is where all the 

reading of the manual and practice will help you out. 

 

To begin mapping, you must first arrive at the beginning of the trail you 

wish to map.  Upon arriving, turn your G.P.S. on and give it a few minutes 

to obtain satellite signals.  This would be a good time to get your log book out, write 

down who all is on the trip, the date/time you are there, weather conditions, and any other 

useful information.  It would also be a good time to get the digital camera out and take a 

picture of the beginning of the trail. 

 

Once the G.P.S. receiver has locked on to satellites you will want to check the 

satellite reception screen on your receiver.  Remember, you want to make sure that you 

have at least five satellites to begin with, hopefully you will have a few more than that.  

The more satellites the better off you will be.  Some days it may not be possible to obtain 

a good number of satellites, if this is the case, just have fun riding the trails and plan the 

mapping excursion for another date.   

 

At this point you will want to refer to Appendix A of this packet.  It includes 

instructions on setting up the tracks, clearing memory, and saving tracks.  Once you are 

ready to begin trail mapping, remember to mark the beginning of the trail as a waypoint.  

Record the waypoint name and description in your log book and on the trail inventory 

sheet.  Make sure track recording is turned on, and proceed on your way around the trail. 

 If it is a looping trail, you should mark where you begin with a stick, rock, 

or some piece of flagging you will recognize when you loop back around 

to this point.  For mapping purposes you will want to stop about three feet 

short of where you began, then take and ending waypoint and record the 

waypoint name/description in your log book.  

 

While traveling the trail, try to keep a slow and steady pace.  Donôt rush yourself.  

This way you will get a nice consistent track.  Along the way remember to take 

waypoints at points of interest to the club.  This could include bridges, signs, culverts, 

overlooks, creek crossings, trail intersections, areas that need work, etc.  Remember to 

record the waypoints and descriptions in the log book as you go along.  It would be a 

good idea to take pictures at each of these areas, and notate the picture number in the 

logbook as well. 

 

Once the end of the trail is reached, take another waypoint marking the end of the 

trail.  Record the waypoint data in your log book.  At this point fill out the trail inventory 

sheet, and discuss among each other what your thoughts about the trail were.  Turn the 

track logging feature on your G.P.S. receiver off.  Save the track to your GPS receiver.  

Record the track name in your log book.  Also, take pictures of the end of the trail and 

record the picture number in the log book.  
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From this point you may proceed to the beginning of the next trail.  You will once 

again want to follow the instructions for clearing out the active track memory in the 

G.P.S., as found in Appendix A.  Be careful not to delete the saved track you created 

earlier.   

 

 It may be a good idea to further distinguish whether a journey will be a 

true mapping trip, or a discovery trip.  A discovery trip could be 

considered as one where the group is out looking for new trails to add to 

the system.  In such case, a single track for the entire day should suffice, 

with only rough waypoints taken at important areas.  Then later, when the 

trails are ready, do a complete mapping trip. 

 

 Due to current Colorado limitations, it is recommended not to save track 

at end of each trail.  Simply turn track logging to off at the end of the trail, 

and back on at the beginning of the next trail.  Remembering to take 

waypoints and not in log book at each point.  This may pertain to certain 

other models as well; refer to your manual for specifics regarding track 

functionality. 
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Part IV ï Garmin MapSource 

 

 There are several mapping programs available for 

use these days.  Most of them are pretty good programs 

to use.  They range in levels of map detail, ease of use, 

and types of maps available.  Many programs are 

included with the purchase of a GPS, with extra map 

upgrades available, usually for a small fee.  Programs 

shipped with GPS units can include VantagePoint 

shipped with Magellan, DeLorme Topo shipped with DeLorme units, and MapSource 

shipped with Garmin units.  For this section though, we will focus on the Garmin 

MapSource program.  This decision was made since currently Garmin, at the time of this 

publication, is the most popular personal G.P.S. receiver sold, and the MapSource 

program generally comes with all new Garmin units sold. 

 

 With most Garminôs, usually you wonôt get anything more than a very general 

base map with the initial purchase.  You can purchase more specific maps such as 

MapSource Topo for an additional fee (around $70 to $100).  You can also find free 

maps online that other users have created online, mostly for Garmin units, that can be 

loaded into your MapSource program and if your G.P.S. receiver supports it, on to your 

receiver as well.  The best website I have found so far is http://www.gpsfiledepot.com 

which has many detailed maps available for download, and the best part is that most of 

them are FREE.  I do recommend a fast internet connection if you choose this route since 

many of these files can be rather large in size. 

 

 Before downloading information from the G.P.S. receiver into MapSource, it is 

important to make sure you have the right settings selected.  Mainly, you want it to match 

the settings that you set the G.P.S. receiver to in an earlier section of this booklet.  In 

MapSource, go to Edit ĄPreferences.  Once Preferences is selected go to the position 

tab.  Once there, just make sure that the Grid data matches the position format you 

selected for the G.P.S. receiver earlier (i.e. Lat./Long. or UTM), and that Datum is set to 

WGS 84.  Then select ok.   

 

 Downloading is fairly simple.  To download data into MapSource: 

 Connect the G.P.S. receiver to computer and turn receiver on 

 Start MapSource 

 Select Transfer, and then Receive from Device 

 Select the Waypoints and Tracks boxes 

 Click OK 

 

You can view the tracks you just downloaded by clicking the Tracks tab on the 

left of the screen.  Right click on the downloaded track you wish to view, then select 

show on screen.  You can view Waypoints in a similar fashion, just use the waypoints tab 

instead of the tracks tab. 

 

http://www.gpsfiledepot.com/
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 Now, save the original, unedited data by going to File and Save As.  Place into a 

folder that is easy to remember.  Save the file using a naming convention decided on the 

club.  The important thing to remember is include at the end of the file name that the file 

is ñuneditedò or ñrawò.  Make sure to also save the file in the GPS Exchange Format 

*.gpx.  For example, I may want to save my file in the folder title ñElk View Trail 

Systemò, and name it JECdateraw.gpx, that way I place it in folder with the trail name, 

the file has my initials, the date, and that it is the unedited version. 

 

 If the group/club has a designated person to take care of trail mapping, then 

submit the file to that person.  You will also need to submit log books and trail inventory 

to that person as well.  Copies of everything should also be kept in a central location, so 

back ups are available to be found if ever needed. 

 

 Refer to Appendix B for step by step instructions with helpful images. 

 Includes references for MapSource and VantagePoint. 
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Appendix A. 

Garmin eTrex Series: 

 Track Setup: 

   
From Main Menu, select 

Tracks. 

Select the Setup Button Make sure Wrap When 

Full in NOT checked.  

Record Method is Auto.  

Interval is Normal. 

 

Track Clear: 

  
To clear out previous 

tracks that may be stored 

in G.P.S. Receiver 

memory, select the clear 

button. 

Select Yes to really clear 

the Track Log 
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Track Save: 

    

Turn Track Log to 

On, ride entire length 

of trail. 

At end of Trail turn 

the track to off. 

Select Track Save. Select Yes to 

save entire track 

log. 

 

 

  
You can leave track 

name as is, or change it 

to the actually trail name.  

Either way denote in log 

book.  Select OK. 

Track name will now 

appear on the track 

screen.  After Track is 

saved, follow steps to 

clear track log again. 
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Saving Waypoints: 

  
To save a waypoint, you can 

go to the main menu and 

select Mark, or hold the 

Joystick down for a couple of 

second to bring up the same 

screen. 

On this screen you can change 

symbols, enter a name, any 

notes, etc.  Select OK when 

finished.  Denote in Log book 

waypoint name and 

description. 

 

Garmin Colorado Track Setup: 

   

Scroll to Setup (or directly 

to tracks if you have it on 

your wheel menu). 

Select Tracks Make sure Record Method 

is Auto and Interval is 

Normal. 
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Colorado Track Setup Continued: 

   
Select Options and Clear 

Current Track 

Select Yes. Turn Track Log to On at 

beginning of trail.   Turn to 

Off at End of Trail. * 

 

 Due to current Colorado limitations, it is recommended not to save track 

at end of each trail.  Simply turn track logging to off at the end of the trail, 

and back on at the beginning of the next trail.  Remembering to take 

waypoints and not in log book at each point. 

 

Magellan Triton 1500 Track Setup (other models should be similar): 

 

  
First press the menu button 
from the map screen to bring 
up the Go To/Create/View 
Screen 
 

Now Select View From the View Screen select 
Tracks. 
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This will bring up the Active 
Track Screen.  On this screen 
select options. 

For Track Log Options, make 
sure you have Display Track 
set to Always, and Logging 
Mode set to Auto 
(Continuous) as seen above.     

Once you have the unit setup 
correctly, you can begin track 
logging by first pressing the 
center (enter) button to bring 
up options screen. 

 

   
From the options screen 
select Start New Track. 

Select Yes from the Warning 
Screen to begin logging your 
track.  Once this step is done, 
you are ready to begin riding 
the trail you wish to map. 

hƴŎŜ ȅƻǳΩǾŜ ǊŜŀŎƘŜŘ ǘƘŜ ŜƴŘ 
of the trail, you will once 
again want to press the center  
(enter) button to bring up the 
options menu.  From here 
select Stop & Save Track. 
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When you select Stop & Save 
Track a screen similar to the 
one above will appear.  On 
this screen you can give the 
track a unique name, and 
color if you wish.  To save, just 
highlight the disk icon and hit 
enter (center button). 
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Appendix B 

Section A: Garmin MapSource Setup: 

Step 1:  Open MapSource to the Main Screen. 

 
 

Step 2: Select Edit, and then select Preferences 
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Step 3: Select Proper Grid Selection and Proper Datum Selection.  Grid Selection should 

be decided on by club. 
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Section B: Downloading information into MapSource. 

Step 1:  Connect GPS to Computer and start MapSource. 

Step 2: Select Transfer and the select Receive from Device. 

 
 

 

 

Step 3:  Select the Waypoints and Tracks Checkboxes and Click OK. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


