
Or, I’m lost.  How do I find my way back to the 
trailhead? 



 Read topographic maps 
 Understand geographic coordinate system (Lat, 

Lon) 
 Plot Lat/Lon coordinates on maps 
 Read Lat/Lon coordinates off maps 
 See demo of Google Earth  
 Understand UTM coordinate system 
 Plot UTM coordinates maps 
 Read UTM coordinates off maps 
 See demo of National Geographic TOPO! Software 
 Learn how to download tracks to your GPS 
 Begin geocaching competition 



 Garmin: 
◦ Larry Linderman 

◦ Michael Reale 

◦ Ray Gearhard 

◦ Cheryl Werstler 

◦ Bill Leightenheimer 

 Delorme: 
◦ Randy Park 

 Magellan: 
◦ Walt Shields 

 

   Will also help you during exercises  

 









 USGS Quadrangles are best 
◦ Show both latitude and longitude, and Universal 

Transverse Mercator (UTM) coordinates 

◦ True north orientation but shows magnetic north 

◦ Shows natural features like streams, lakes, forest 
cover 

◦ Also shows basic manmade features, i.e., roads,  
towers, buildings (which may be grossly out of 
date) 

◦ Distance scales 

◦ Key to adjacent maps 

 

 



 1:24,000 quad maps are the most detailed, but less 
detailed scales are available (What does 1:24,000 
mean?) 

 Quad maps are 7.5 minute “rectangles” (why aren’t 
they square?) 

 Contour lines (i.e., lines of equal elevation) are 40 
feet apart 

 Degrees: 0 to 360, minutes:0 to 60, seconds: 0 to 60 

 How many quad maps would be needed to circle the 
earth? (360 x (60/7.5)) = 2880 one quad high 

 Over 1900 quads are needed to cover Arizona 

 Typical quad maps for Tucson area is about 7.3 miles 
wide and 8.6 miles high 











 Between BM 3226 and Catalina Park in miles 
 Between BM 3226 and ctr. Of Chalk Reservoir 

in miles 
 Between Deep Well and Indian Town Reservoir 

in miles 
 Between Deep Well and the intersection of  

Edwin Rd and Oracle Rd in Km 
 Between Deep Well and the closest point on 

Rail X Rd in Km 
 Between BM 3226 and the NW corner of 

Catalina in Km 



 Between BM 3226 and Catalina Park in miles (1.2) 

 Between BM 3226 and ctr. Of Chalk Reservoir in 
miles ( 2.3) 

 Between Deep Well and Indian Town Reservoir in 
miles (2.4) 

 Between Deep Well and the intersection of Edwin 
Rd and Oracle Rd in Km (4.4) 

 Between Deep Well and the closest point on Rail X 
Rd in Km (2.1) 

 Between BM 3226 and the NW corner of Catalina 
in Km (1.6) 





 Between BM 3226 and Catalina Park 

 Between BM 3226 and ctr. Of Chalk Reservoir 

 Between Deep Well and Indian Town Reservoir 

 Between Deep Well and the closest point on 
Edwin Road 

 Between Deep Well and the closest point on 
Rail X Rd. 

 Between BM 3226 and the NW corner of 
Catalina 



 Between BM 3226 and Catalina Park (66) 

 Between BM 3226 and ctr. Of Chalk Reservoir 
(74) 

 Between Deep Well and Indian Town Reservoir 
(110) 

 Between Deep Well and the intersection of Edwin 
Rd & Oracle Rd (185) 

 Between Deep Well and the closest point on Rail 
X Rd. (70) 

 Between BM 3226 and the red number “28” (260) 



 Geographic:  Latitude and Longitude  
◦ Measured in degrees, minutes, and seconds 

◦ There are 60 seconds in a minute and 60 minutes in 
a degree.  There are 360 degrees around the earth 

◦ Map grid is marked every 2 minutes and 30 
seconds on 1:24,000 USGS quad maps 

 Grid based:  UTM 
◦ Measured in meters 

◦ Map grid is marked every 1000 meters (1 kilometer) 
on 1:24,000 USGS quad maps 



 UTM 
◦ 12 S 0510464, 3598941 

 Latitude, Longitude (degrees, minutes, 
seconds) 
◦ N 32o 31’ 39.6”, W 110o 53’ 19.2” 

 Latitude, Longitude (degrees & fractions of 
degrees) 
◦ N 32.52767o, W 110.88865o 

 Latitude Longitude (degrees & fractions of 
minutes) 
◦ N 32o 31.66’, 110o 53.32’ 



N 32 0 31’ 45”  

E 110 0 53’ 30” 



http://upload.wikimedia.org/wikipedia/commons/a/ab/WorldMapLongLat-eq-circles-tropics-non.png


 A line passing to the rear of the Royal 
Observatory, Greenwich, UK has been chosen 
as the international zero-longitude reference 
line, the Prime Meridian.  Places to the east 
are in the eastern hemisphere, and places to 
the west are in the western hemisphere. 

 The equator is the point of origin for latitude 
expressions. 

 Units for Latitude & Longitude 
◦ Seconds range from 0” to 60” 
◦ Minutes range from 0’ to 60’ 
◦ Degrees range from 0o to 3600     

 

http://en.wikipedia.org/wiki/Prime_Meridian


 Magnetic vs. true north (11.5 deg in Tucson) 

 In Tucson, longitude is roughly 111 degrees 
west of zero. 

 In Tucson, latitude is roughly 32 degrees 
north of zero. 

 

 



 Plot several locations using Lat Lon 
coordinates 

 Provide handout map and give coordinates 

 Follow up with on-screen location answer, 
guides provide “over-the-shoulder” help 


