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INTRODUCTION

Healthy rangelands provide many benefits to Albertans including proper
watershed function, forage for livestock, maintenance of biodiversity, habitat 
and forage for wildlife, carbon sequestration, and opportunities for tourism
and recreation. Proper management of rangelands is necessary to maintain
their health and minimize conflict between users of these lands.

Riparian areas, those areas adjacent to waterbodies where vegetation and soils 
are strongly influenced by the presence of water, are especially challenging to 
manage. They are highly sensitive to disturbance and must be carefully
managed to ensure they remain healthy.

A GPS collar project was conducted in 2006 on a grazing lease adjacent to
Kimiwan Lake to document livestock use of rangeland plant communities and 
demonstrate that riparian health and habitat for wildlife, waterfowl, shorebirds 
and other waterbirds can be maintained when livestock grazing is properly
managed.

 Figure 1: SC unit dugout & pasture – Kimiwan Lake in background

SITE DESCRIPTION

Kimiwan Lake is a 4200 ha (10,400 ac) lake located in northwestern Alberta.
It is recognized internationally as a key wetland for waterfowl, shorebirds and
waterbirds.

The grazing lease on which this project was conducted has been in existence 
since 1963 and is an important source of forage for the disposition holders. 
Within the lease, drier areas have been seeded to tame forages. Adjoining the 
tame pasture is a band of native riparian vegetation, dominated by sedge and 
marsh reed grass and varying in width from 55 to 1000m, with most areas being 
at least 150m wide. Closer to the lake lies a band of cattails and bulrushes that 
averages 250m in width. Four dugouts are located in the tame pasture areas to 
provide watering sites away from the lake. The grazing lease is crossfenced into 
five pasture units.



 Figure 2: Overview of grazing lease & pasture units

METHODS

The five pasture units were rotationally grazed by 90 Simmental cow-calf pairs 
and 40 Simmental yearlings from June 1 until October 15. 

Five of the cows were collared with Lotek 3300 GPS collars. The GPS collars were 
programmed to attempt a location fix every 5 minutes from 0500 to 2400 daily. 
Hourly fix intervals occurred from 0000 to 0500 when cattle were expected 
to be less active. GPS collar data was downloaded at the end of the season, 
differentially corrected and analyzed. 

RESULTS

An examination of the results recorded in the SC pasture unit illustrates how 
cattle used the different plant community types (PCTs). These results were quite 
typical of those obtained in the other pasture units.  

Figure 3 shows the GPS collar locations recorded from June 3 to 17 in the SC 
pasture unit. PCT polygons are outlined in yellow, fences are shown as red lines 
and dugouts as light blue rectangles. GPS locations are shown as blue dots. 
Table1 describes the PCTs found in this pasture unit.



 
 Figure 3: SC Pasture Unit, June 3 to 17. 

       Polygon   Description

 4   Cattail/Bulrush

 13   Dugout & surrounding fenced area

 17   Cattail/Bulrush/Open water 

 18   Cattail/Bulrush/Open water 

 19   Sedge meadow/Tall manna

 20   Thistle/Tame Pasture

 21   Meadow foxtail/Sedge meadow

 22   Tame pasture 

 23   Aspen/Rose/low forb

 24   Cattail/Bulrush/Open water

 Table 1: SC Pasture Unit Plant Community Type Descriptions 

Preference or avoidance of each PCT by cattle was calculated using Ivlev’s 
Electivity Index. These calculations result in values ranging from +1 to -1. Zero 
indicates that PCT use is equal to availability. Positive values indicate that the 
PCT is used more than expected (preference) while negative values indicate that 
it is used less than expected (avoidance).

Chart 1 illustrates that the tame pasture was the only PCT that cattle showed a
preference for. Nearly 91% of the GPS collar locations were recorded in the tame 
pasture although it only made up just over 51% of the total area. All other PCTs 
had negative electivity indexes, indicating that cattle tended to avoid those 
areas. 

        



      Tame       Aw/Rose/Low    Meadow     Thistle/Tame   Sedge/Tall        
     Pasture forb foxtail/Sedge Pasture       manna

         Plant Community Types

 Chart 1: SC pasture unit electivity indexes

Cattle use of the non-preferred or secondary range PCTs decreased as distance 
from tame pasture increased. Of all the locations recorded in secondary range 
PCTs in the SC unit, 26.3% were located within 10m of the tame pasture (5.4% 
of secondary range area) with approx 55% recorded within 30m of the tame 
pasture (16.4% of secondary range area). The area further than 100m from the 
tame pasture made up nearly 62% of the secondary range area but only 8% of 
the locations were recorded in this PCT (Chart 2)

 

 Chart 2: SC Pasture Unit: Secondary range use in relation to tame
 pasture
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DISCUSSION

Primary ranges are the areas livestock prefer to graze if given free choice. In 
all the pasture units, tame forages were the most preferred plant community 
type (primary range). The greater palatability of the tame forages relative to 
the available forage in the other plant community types is one of the biggest 
reasons for this. This preference was strongest when the tame forage was 
vegetative and decreased when the tame forage was more mature when cattle 
were moved into a pasture unit. 

Secondary ranges are those areas that have useable forage but are unused 
or only lightly grazed when livestock are given free choice. In all pasture 
units on this grazing lease, all the non-tame pasture plant community types 
were considered secondary range. The exception was cattail / bulrush areas 
which, for cattle, are considered non-use plant community types. If livestock 
distribution is uncontrolled, secondary ranges normally receive little use until 
the primary ranges become heavily utilized. In one of the pasture units, a 
slight increase in secondary range use was documented towards the end of the 
grazing period as forage availability on the tame pasture decreased.

To achieve the goals of protecting riparian areas and maintaining habitat for
waterfowl, shorebirds, other birds and wildlife, careful monitoring was required 
to ensure that the tame pastures were only moderately grazed and that the 
cattle were rotated to a different pasture before they shifted their grazing from 
the tame pasture primary range to the secondary ranges.

  
CONCLUSION
 
This project demonstrates that with good management, it is possible to meet 
the multiple use goals of maintaining wildlife habitat and healthy riparian areas 
while still providing livestock grazing opportunities.

The key factors contributing to the successful management of this grazing
disposition were:
    1) Each pasture unit contains a tame forage component that is preferred   
 over the native riparian vegetation in that unit.
    2) Dugouts and salting areas are located in the tame pastures to help   
 reduce livestock use of the secondary ranges. 
    3) Commitment and monitoring by the grazing disposition holder. The   
 cattle herd was rotated to a new pasture when the tame forage utilization  
 was moderate (before there was a significant shift of grazing pressure   
 onto the secondary ranges).
    4) The riparian area is relatively unattractive to livestock. It is not possible   
 for livestock to water from Kimiwan Lake due to the low water level and   
 soft bottom. The palatability of the species that make up these riparian   
  plant community types is poorer than the tame forages.



Riparian areas are very challenging to manage. It is important that grazing
management plans be developed to specifically address the unique 
characteristics of a particular grazing operation. Ongoing monitoring will ensure 
that potential problems are identified early so that adjustments to management 
can be made. 

This project highlights the need to consider livestock preferences for each plant 
community type relative to the other plant community types present when
developing a grazing management plan. Riparian areas are often considered 
primary range; however, on this grazing disposition, they are secondary range.

The project demonstrates that utilization levels of secondary range riparian 
plant community types can be minimized if the pasture unit is managed for 
conservative use of the primary ranges. It also shows the importance of using 
livestock distribution tools such as fencing, salting and developing alternate 
water sources to influence livestock use of grazing lands so that management 
goals can be achieved.  

This document summarizes the key results of this project. More detail is 
provided in the full report which can be viewed at http://srd.alberta.ca/.

For more information on management of riparian areas, refer to the factsheet 
‘Grazing Management for Boreal Riparian Areas’. 

Additional resources and information on riparian area management and 
assessment are available from the Cows and Fish Alberta Riparian Habitat 
Management Society: www.cowsandfish.org

For more information on the Kimiwan Lake GPS Collar Project, contact Colin 
Stone, Area Range Management Specialist, Peace River


