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BIOL 3242 
VASCULAR FLORA OF MANITOBA 

 
GEOREFERENCING YOUR PLANT COLLECTIONS 

 
Perhaps the most important piece of data on your collection label is your locality information. 
Someone can always re-identify your specimen if you make a mistake, but no one can know exactly 
where you collected your sample.  
 
When you are in the field collecting plants, it is important that you keep notes on where you obtained 
your specimens. Be aware of street names, highway numbers, trail names, distances from major 
highway/street intersections, distances walked along trails from trailheads, etc. All locality citations on 
a label start with the province and country (Manitoba, Canada), followed by a detailed description that 
would allow someone to find your location on a road map (e.g., Hwy. 240, 3.6 km north of its jct. with 
Hwy. 2). Finally, you will need to provide a latitude and longitude coordinate for your location. This 
detailed information can be determined using any of the following:   
 
Using a GPS Unit 
 
GPS units are devices that receive locational data from a network of 24 satellites that were placed into 
orbit by the U.S. Department of Defense. While GPS units provide the quickest and most precise way 
of recording your location, inaccuracies can occur if you do not pay attention two important features – 
position format and datum.   
 
In a GPS unit, you can use a number of different position formats to identify your location (= latitude 
and longitude). The settings most often used are: ddd°mm’ss.s” (degrees, minutes, seconds), 
ddd°mm.mmm’ (degrees, decimal minutes), and ddd.ddddd° (decimal degrees). By convention, 
latitude always precedes longitude in any grid system (e.g., 49.81334249˚, -97.12841034˚). For the 
purposes of this course I would like you to record your location as decimal degrees.  
 
When determining your coordinates, remember that your collections are from the Northern and 
Western Hemispheres. North latitudinal values are always positive, while west longitudinal numbers 
are negative (e.g., 49.81334249˚, -97.12841034˚). The failure to pay attention to this detail has a 
dramatic consequence on the accuracy of your labels. For example, 49.81334249˚, -97.12841034˚ is a 
location on the University of Manitoba campus. This same set of coordinates, all in a positive form 
(49.81334249˚, 97.12841034˚), is from the border between Mongolia and Russia! Note that Northern 
and Western Hemispheres are sometimes designated using “N” and “W” (e.g., 49.81334249˚N, 
97.12841034˚W). However, please denote hemispheres using positive and negative values, as 
described above, for locations given on your labels. 
 
The datum is a mathematical model of the earth’s surface that takes into account the distortion that is 
created when depicting a spherical world on a flat map. Hundreds of datums have been developed. 
However, in GPS units the most commonly used setting is WGS84 (World Geodetic System of 1984). 
Other commonly used datums are NAD27 (1927 North American Datum) and NAD83 (1983 North 
American Datum). The latter is almost identical to WGS84. GPS coordinates should always be 
accompanied by the datum. Note that the map datum for Google Maps and most smart phones is 
WGS84. NAD83 is used for recently produced topographic maps, while older maps are based on 
NAD27 (most Manitoban maps use NAD27). When set to the correct datum, a GPS receiver allows 
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you to easily and accurately pinpoint your location on these topographic maps. Coordinates can be 
converted if necessary to match the projection of a specific map using the online tools described 
below.  
 
Using Google Maps 
 
If you do not have a GPS unit, you can use your detailed field notes to find your position using Google 
Maps. Always indicate on your label that you have used Google Maps to determine your location 
and that the datum setting is WGS84. 
 
To determine your location using Google Maps do the following: 
 
1. Go to www.google.ca/maps. Note that the functions listed below are not available using the Lite 

mode of Google Maps (Lite mode is indicated by a lightning bolt in the bottom right hand corner). 
 
2. In the search box type in a phrase describing your location (e.g., Winnipeg, Manitoba; University 

of Manitoba; etc.). If you are not sure what to type, use the zoom function to find your location. By 
clicking on the box in the bottom left hand corner of the screen, “Satellite” vs. “Map” views of 
your location are available. The “Satellite” view is particularly useful if you are trying to determine 
your location in relation to specific buildings or forested vs. open habitats.  

 
3. Click the location where you collected your plant. A gray coloured place mark icon will appear on 

the map. The name of your location, and its coordinates in decimal degrees, will appear on the 
lower part of the screen. If you right click on the location icon (for Macs use the control button), a 
number of other options are available. “Measure distance” is a particularly useful tool if you are 
trying to describe a location that is a certain distance from a known point such as an intersection 
(e.g., Hwy. 240, 3.6 km north of its junction with Hwy. 2). After selecting the distance 
measurement tool, simply click a known reference point, such as a highway intersection. A line 
connecting your collection location and your reference point, along with the distance between these 
two points, will appear on the map. You can grab the ends of this line to make further adjustments 
to your measurement. 
 

Converting Coordinates Using The FCC Website 
 
The Federal Communications Commission (FCC) website is useful for converting a set of coordinates 
between degrees minutes seconds, and decimal degrees. To convert a set of coordinates do the 
following: 
 
1. Go to the FCC website (https://www.fcc.gov/media/radio/dms-decimal). 
 
2. Enter your latitude and longitude numbers into the boxes, and click “Convert to Decimal” or 

“Convert to Degrees Minutes Seconds”, depending on which conversion is required. The 
conversion appears in the yellow fields. 
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Converting Map Datums Using the NADCON Computations Website 
 
Another useful georeferencing tool for converting between NAD27 to NAD83, or vs. versa, can be 
found on the NADCON (North American Datum Conversion) website.  
 
1. Go to the website (www.ngs.noaa.gov/cgi-bin/nadcon.prl). 
 
2. Under “Compute datum shift for a specific location”, select the direction of conversion (i.e., 

NAD27 to NAD83 or vs. versa). 
 
3. Enter in your latitude and longitude values. Note that latitude and longitude must both be positive 

but will be interpreted as north latitude and west longitude. 
 
4. Click “Compute Datum Shift for a Single Location”. A converted set of coordinates will appear in 

a new window. 
 


