
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Kimiwan Lake GPS Collar Project 
 

October, 2011 

 

 



Kimiwan lake GPS Collar Project 

October, 2011   Kimiwan Lake GPS Collar Project 
© 2011 Government of Alberta 

Page 2 of 32 

 

 

 

 

 

Kimiwan Lake GPS Collar Project   
Managing Livestock Grazing on a Lakeshore Riparian Area   
 
 
 

 

Introduction 

Effective management of Alberta’s public rangelands is one of the core business responsibilities of Alberta 

Sustainable Resource Development. Rangelands include grasslands, forests, riparian areas and tame pastures.  

 

Healthy rangelands are not only valuable as a source of forage for livestock but also provide many other 

benefits to Albertans including proper watershed function, carbon sequestration, maintenance of biodiversity, 

habitat and forage for wildlife, 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 provide shelter, water and abundant forage, 

which usually make them very attractive to both livestock and wildlife. Riparian areas are highly sensitive to 

disturbance. They must be carefully managed to ensure that they remain healthy. 

 

In 2002, a Range Management Plan was developed to address multiple use issues on a Grazing Lease located 

adjacent to Kimiwan Lake in northwestern Alberta. A GPS collar project was conducted on this grazing 

disposition in 2006 to determine if multiple use objectives were being met.  

 

 
Objectives 
The goals of this project were to: 

 Document livestock use of rangeland plant communities. 

 Demonstrate that riparian health and habitat for wildlife, waterfowl, shorebirds and other waterbirds 

can be maintained when livestock grazing is properly managed. 
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Site Description 
Kimiwan Lake is a 4200 ha (10,400 ac) lake located in northwestern Alberta. The town of McLennan is located 

on its south shore.  

 

Kimiwan Lake is an internationally recognized wetland important for waterfowl, shorebirds and waterbirds. It 

has received several designations including Globally Significant Important Bird Area and Migratory Bird 

Sanctuary. Kimiwan Lake is a candidate Natural Area (lake and vacant public land) and is the most northerly 

site nominated for the Western Hemisphere Shorebird Reserve Network (Kimiwan Lake Naturalists website 

www.kimiwanbirdwalk.ca ) 

 

 
Figure 1: Kimiwan Lake. July 20, 2006 

 

The Grazing Lease on which this project was conducted is one of several grazing dispositions bordering 

Kimiwan Lake. The lands now being grazed were originally grazed together with other lands as part of a larger 

disposition issued in 1963. At that time, the entire area was grazed as one large pasture from mid May until mid 

October and as a result, livestock distribution was poor.  

 

Cattle grazed the areas on the lakeshore during the summer, moving into the forested areas (now part of a 

separate Grazing Lease) in the fall. By the mid 1980s, the effects of high water in 1977, combined with poor 

livestock distribution, had resulted in a shift in plant species composition to weedy, disturbance induced species 

on the lakeshore areas. These areas were seeded to tame forage in the early 1990s and crossfences built to help 

control livestock distribution.  

 

In 1996, the water level in Kimiwan Lake was extremely high, flooding most of these lands. Since then, lake 

levels have steadily fallen, with the current level being well below the maximum level permitted by a control 

structure on the lake outlet. As the lake levels declined, cattail, sedge, bulrush and marsh reed grass dominated 

http://www.kimiwanbirdwalk.ca/
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plant communities established on the wetter areas. The less flood-tolerant tame forages that had been seeded on 

the higher, usually drier, ground were killed by the high water levels. When the water receded, large expanses 

of bare ground remained, providing an opportunity for foxtail barley, stinging nettle and Canada thistle to 

become established. A weed control program consisting of cultivation and herbicide application (where 

adequate distances to water permitted) was undertaken by the disposition holders. These areas were reseeded to 

a mixture of meadow brome, timothy and creeping red fescue in 2002 & 2003.  

 

Soils are of lacustrine and organic parent material. Moisture regime is subhygric where the tame pastures are 

located, increasingly wetter towards the lake. Tame forage production in all pasture units was estimated at 3000 

– 4000 lb/ac. Hay production of 2 tons/ac on the South tame pasture supports this estimate. 

 

Four dugouts were constructed in the tame pasture areas in the late 1990s to provide watering sites away from 

the lake. 

 

In 2002, a Range Management Plan was developed for this grazing lease ensure that all multiple use 

considerations, including provision of livestock grazing, maintenance of habitat for waterfowl, shorebirds, other 

birds and wildlife as well as protection of riparian areas were addressed. To accomplish this, the Range 

Management Plan includes the following clauses: 

 On date no earlier than June 1; Grass must be at least 4 to 6 inches high and the ground firm enough 

to resist trampling. 

 Take out date no later than October 15 

 Implementation of a rotational grazing system 

 Delayed haying or grazing of one pasture to provide for additional waterfowl nesting habitat. 

Grazing of this pasture can only take place between July 15 and August 7. 

 A minimum of 30% carryover on tame pasture areas to maintain pasture health and minimize 

livestock utilization of surrounding native vegetation. 

 A minimum of 50% carryover of native vegetation to maintain plant health. 

 

Methods 

Plant community types (PCTs) were identified during the summer of 2006 using the Guide to Range Plant 

Community Types and Carrying Capacity for the Dry and Central Mixedwood Subregions in Alberta 

(Willoughby, et al. 2006). Plant community type boundaries were mapped using aerial photos, satellite imagery 

and a Trimble GeoXT GPS unit. The outer edge of the cattails was mapped using the GPS unit in early 

November after the lake froze. (Figure 2; Table 1) 
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Figure 2: Overview of study area.  Plant Community Type polygons are outlined in yellow, fences 

are shown as red lines and dugouts as blue rectangles.  

 

Table 1:  Pasture Units 

Pasture Unit 

Area 

(ac) 

Area 

(ha) 

% 

area 

NW unit 118.24 47.85 6.98 

NC unit 299.31 121.13 17.66 

Central unit 205.44 83.14 12.12 

Dugout exclosure between Central & SC 4.56 1.85 0.27 

SC unit 268.21 108.54 15.83 

South unit 354.54 143.48 20.92 

Non-use (cattail/bulrush) 444.18 179.76 26.21 

 1694.48 685.76 100.00 

 
In 2006, the lease area was grazed by 90 Simmental cow-calf pairs and 40 Simmental yearlings from June 1 

until October 15. A second herd of 40 dry cows (without calves) also grazed these lands from September 1 to 

October 15.  

 

Five cows were collared with Lotek 3300 GPS collars on June 1, 2006. The cows chosen to be collard were 

known by the lessee to be good herd animals and would therefore be good indicators of herd behaviour. These 

cows had all grazed the area in previous years and were representative of the animals in the herd in regards to 

size and age. 

 

The GPS collars were programmed to attempt a location fix every five minutes from 0500 to 2400 daily. Fix 
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interval was hourly from 0000 to 0500 when cattle were expected to be less active. The GPS collars also 

recorded ambient temperature and animal activity (head up/head down) every five minutes. 

 

The five pasture units were rotationally grazed from June 3 until October 15 when the cattle were taken off the 

lease and the collars removed. The GPS collar data was then downloaded for analysis. The downloaded data 

files were differentially corrected and imported into an ArcView 3.3 project for further analysis.  

 

The memory capacity of the GPS collars did not allow them to record locations for entire grazing period. Three 

of the five collars recorded locations until September 15 when the memory capacity was reached (approx 

24,500 locations). Two collars quit recording locations prior to reaching receiver memory capacity (1 on June 

22; 1 on July 3). In both cases this was due to broken antenna wires.   

 

Plant community type use by cattle, represented by the recorded locations of the GPS collared cows, was 

compared to the availability of each PCT in each pasture unit. Preference or avoidance of each plant community 

type was calculated using Ivlev’s electivity index (Ei = (ri – pi)/(ri + pi)) where Ei is the electivity, ri is the 

percentage of the total locations of collared cows that were recorded in a given Plant Community Type and pi is 

the percentage of the pasture unit that is made up of that PCT (Lechowicz 1982). Ivlev’s electivity index 

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 the 

PCT is used less than expected (avoidance).  
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Results  
The total area between the west, northeast and south fences and the open water of Kimiwan Lake is 

approximately 1700 acres (688 ha). This includes a broad band of cattails and bulrushes (DMA1a) ranging in 

width from 50 – 550 m, with an average width of 250 m. The cattails & bulrushes essentially formed the west 

boundary of the area that could be used by cattle. No GPS locations were recorded in this PCT. It was excluded 

from the analysis as it is not considered useable by cattle. Total area of the cattails & bulrushes was approx 445 

ac (180 ha). The area that was potentially accessible to cattle was approximately 1250 ac (505 ha). 

 

 
Figure 3: Rush/Sedge/Tall manna grass in foreground; Bulrush/cattail in background 

 
Pasture crossfences ended at the edge of the cattail/bulrush PCT. This occasionally allowed excursions by cattle 

around the end of the crossfence into adjoining pastures. GPS locations recorded outside the correct pasture 

were eliminated from the analysis of that pasture. 

 
Table 2: Pasture rotation dates 

On Date Off Date Days Pasture Unit 

June 3 June 17 15 SC 

June 17 June 23 5 NC - C 

June 23 July 14 22 Central-SC 

July 14 August 8 24 NW-NC 

August 8 August 13 5 Central 

August 13 August 20 7 SC 

August 20 September 13 24 South 

September 13 September 15* 3 Central 

 
*The memory capacity of the GPS collars was reached on September 15; pasture rotations were not reported 

after that date. 

 

The dugout located between the SC and Central pastures is fenced to allow use from either pasture. There is no 

dugout located in the NW pasture; when it is grazed, cattle water from the dugout in the NC pasture and so have 

access to that pasture as well. 
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Salting sites were located to encourage even livestock distribution in the tame pasture areas. Salt was moved 

when the cattle were rotated to a new pasture unit.   

 

SC Pasture Unit 
The SC (South Central) pasture is 268 ac (108 ha) in size and was grazed from June 3 to June 17. Fence and 

dugout locations and GPS collar locations recorded are shown in  

Figure 4. PCTs are mapped in Figure 4 and described in Table 3.  

 

 
Figure 4: SC Pasture Unit. Plant Community Type polygons are outlined in yellow, fences are shown as red 

lines and dugouts as light blue rectangles. GPS locations are shown as blue dots.  

 
Table 3: SC Pasture Unit Plant Community Type Descriptions 

Polygon Plant Community Type Description 

4 DMA1a Cattail/Bulrush 

13 D/O Dugout & surrounding fenced area 

17 DMA1a/OW Cattail/Bulrush/Open water  

18 DMA1a/OW Cattail/Bulrush/Open water  

19 DMA1/DMA21 Sedge meadow/Tall manna 

20 Thistle / DMB16 Thistle/Tame Pasture 

21 DMB16/DMA1 Meadow foxtail/Sedge meadow 

22 DMB16 Tame pasture -Meadow brome, timothy, creeping red fescue 

23 DMC3 Aspen/Rose/low forb 

24 DMA1a/OW Cattail/Bulrush/Open water  
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The dugout located between the SC and Central pastures is fenced to allow use from either pasture. This dugout 

is the only water source in the pasture unit and as expected, a high number of locations were recorded near it 

(over 8% of the pasture unit total). Locations recorded in the dugout enclosure were excluded from the analysis 

of plant community type use. 

 

Figure 5: Central/SC dugout. North end of SC pasture in background. 

 

Slightly over half of this pasture unit is seeded to tame pasture (meadow brome, timothy, creeping red fescue) 

(Table 4). East of the tame pasture is a strip of forested land (aspen/rose/low forb). Bordering the tame pasture 

to the west is a narrow band of meadow foxtail and sedge in the north and in the south, a wider band where 

tame forage establishment was poorer due to competition from Canada thistle. Adjoining to the west is a band 

of sedge & tall manna grass of varying width (55m in the south to nearly 400m in the north). Cattails and 

bulrushes grow between this PCT complex and the lake. 

 

Electivity indexes were calculated for each PCT in this pasture unit (Table 4; Chart 1). 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 (electivity Index = 0.28). All other PCTs 

had negative electivity indexes, indicating that cattle tended to avoid those areas. 
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Table 4: SC Pasture Unit Electivity Indexes    

Plant Community Type 
(polygon #) 

Locations 
(#) 

Locations 
(%) 

Area 
(ac) 

Area 
(ha) 

Area 
(%) 

Electivity 
Index 

SC tame pasture (22) 12124 90.68 136.99 55.44 51.08 0.28 

SC Aw/Rose/Low forb (23) 406 3.04 15.05 6.09 5.61 -0.30 

Meadow foxtail/Sedge (21) 97 0.73 4.04 1.63 1.51 -0.35 

Thistle / Tame pasture (20) 606 4.53 35.8 14.49 13.35 -0.49 

Sedge/Tall manna (19) 137 1.02 76.33 30.89 28.46 -0.93 

 13370 100.00 268.21 108.54 100.00  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Chart 1: SC Electivity Indexes  

 

Primary ranges are the areas that livestock prefer to graze if given free choice. Secondary ranges are those areas 

that have useable forage but are unused or only lightly grazed when livestock are given free choice. If livestock 

distribution is uncontrolled, secondary ranges normally receive little use unless the primary ranges become over 

utilized. In all pasture units on this grazing lease, the tame pasture areas are the primary range, with all other 

plant community types considered secondary range (with the exception of the cat-tail / bulrush non-use areas) 

 

In the SC pasture unit, cattle use of the secondary range PCTs decreased as distance from tame pasture 

increased. Of all the locations recorded in secondary range PCTs, 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 (electivity index =  – 0.77 indicating strong 

avoidance).  (Table 5, Chart 2).  
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Table 5: SC Pasture Unit: Cattle distribution in relation to tame pasture 

Distance from tame 
pasture % of total locations % of secondary range area 

10m 26.32 5.44 

20m 17.66 5.52 

30m 10.91 5.45 

40m 7.54 4.75 

50m 9.15 3.65 

60m 4.33 2.89 

70m 6.50 2.65 

80m 5.14 2.58 

90m 2.57 2.56 

100m 1.85 2.55 

>100m 8.03 61.95 

 100.00 100.00 

 

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

 

 

NC-C Pasture Unit 
On June 17 the cattle escaped from Pasture SC through an open gate and spent the next five (5) days in both the 

Central and North-Central Pastures. They were then moved out of the North-Central pasture back to the South-

Central pasture. Because the cattle were in these pastures for only a few days and their movement was 

influenced by external factors (trying to leave the lease & return home, being moved back to the SC Pasture), 

locations recorded during this time period were not included in the analysis. 

 
C-SC Pasture Unit 

The cow herd was moved back to the SC Pasture on June 23. Shortly afterwards (June 25), some of the cattle 
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managed to return to the Central pasture, either around the end of the crossfence or from the dugout enclosure. 

Cattle grazed in both the SC & C pastures until July 14. Data was analyzed for the Central and South Central 

pastures separately and as a unit. 

 

The Central and South Central pastures are approx 205 ac (83 ha) and 268 ac (108 ha) in size, respectively, for a 

total pasture unit area of 473 ac (191 ha). Area of the dugout enclosure between the 2 pastures is 4.5 ac (1.8 ha). 

Fence and dugout locations and GPS collar locations recorded are shown in Figure 6. PCTs are mapped in 

Figure 6 and described in Table 6. 

 

 
Figure 6: C-SC Pasture Unit. Plant Community Type polygons are outlined in yellow, fences are 

shown as red lines and dugouts as light blue rectangles. GPS locations are shown as blue dots. 
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Table 6: Central & SC Pasture Unit Plant Community Type Descriptions 

Polygon 

Plant Community 

Type Description 

4 DMA1a Cattail/Bulrush 

11 DMC3 Aspen/Rose/low forb 

12 DMB16 

Tame pasture -Meadow brome, timothy, creeping red 

fescue 

13 D/O Dugout 

14 DMA2/DMA1 Marsh Reed Grass/Sedge meadow 

15 DMA1/DMA23 Sedge meadow/Reed Canary Grass 

16 DMA1/DMA2 Sedge/Marsh Reed Grass meadow 

17 DMA1a/OW Cattail/Bulrush/Open water  

18 DMA1a/OW Cattail/Bulrush/Open water  

19 DMA1/DMA21 Sedge meadow/Tall manna 

20 Thistle Thistle 

21 DMB16/DMA1 Meadow foxtail/Sedge meadow 

22 DMB16 

Tame pasture -Meadow brome, timothy, creeping red 

fescue 

23 DMC3 Aspen/Rose/low forb 

 

 
The only water source in these 2 pastures is the dugout located between them. Nearly 11% of all the locations 

recorded between June 23 and July 14 were in this dugout enclosure. These locations were excluded from the 

analysis of PCT use. 

 

About 44% of the Central pasture unit is tame pasture (meadow brome, timothy, creeping red fescue).  

Adjoining the tame pasture to the northeast is a narrow forested area (aspen/rose/low forb). To the southwest of 

the tame pasture is a band of native vegetation dominated by marsh reed grass with some sedges. As the soil 

moisture continues to increase closer to the lake, sedges begin to dominate with a lesser component of marsh 

reed grass. A narrow strip of sedge/reed canary grass occurs in this transition area as well. Cattails and 

bulrushes are found immediately adjacent to the lake. The width of the band of native vegetation between the 

tame forages and cattails ranges from 130 m to 400 m, with most areas being over 300 m wide). The SC pasture 

was previously described (page 9).   

 

 

Electivity indexes calculated for the PCTs in these pastures again indicate that cattle preferred the tame pasture. 

The SC and Central tame pastures together accounted for over 77% of the total locations recorded during this 

time period, while making up less than half of the total area (48%). The other PCTs tended to be avoided by the 

cattle with the exception of the marsh reed grass/sedge PCT for which the cattle showed a very slight preference 

(Table 7, Chart 3). 
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Table 7: C-SC Pasture Unit Electivity Indexes 

Plant Community Type 

Locations 

(#) 

Locations 

(%) 

Area 

(ac) 

Area 

(%) 

Electivity 

Index 

SC tame pasture (22) 7665 53.13 136.99 28.92 0.30 

Central tame pasture (12) 3482 24.14 90.65 19.14 0.12 

Marsh Reed Grass/Sedge (14) 1636 11.34 50.02 10.56 0.04 

Meadow foxtail/Sedge (21) 75 0.52 4.04 0.85 -0.24 

Central  Aw/Rose/Low forb (11) 328 2.27 20.37 4.30 -0.31 

SC Aw/Rose/Low forb (23) 192 1.33 15.05 3.18 -0.41 

Thistle / tame pasture (20) 385 2.67 35.8 7.56 -0.48 

Sedge/Tall manna (19) 450 3.12 76.33 16.12 -0.68 

Sedge/Marsh Reed Grass (16) 204 1.41 40.54 8.56 -0.72 

Sedge/Reed Canary Grass (15) 9 0.06 3.86 0.81 -0.86 

 14426 100.00 473.65 100.00  
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Chart 3: C-SC Pasture Unit Electivity Indexes 

 
Examining the pasture units separately shows positive electivity indexes for the tame pastures in both the SC 

unit (0.26) and the Central unit (0.16) (Charts 4 & 5). There was also a positive electivity for the Marsh Reed 

Grass / Sedge plant community (0.09) in the Central unit. This together with the lower electivity for the Central 

tame pasture, may be a reflection of the more advanced maturity of the tame pasture at the time of grazing, 

making the preference for it slightly less, relative to the other PCTs, particularly MRG / Sedge. 
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Chart 4: SC Pasture Unit Electivity Indexes (June 23 to July 14) 
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Chart 5: C Pasture Unit Electivity Indexes (June 23 to July 14) 

 
In the C-SC pasture unit, cattle use of other PCTs decreased as the distance from tame pasture increased 

although this was less pronounced than was seen in the SC pasture during the June 3-17 grazing period (Chart 6 

& Table 8). Approximately 39% of the secondary range locations recorded were within 30m of the tame pasture 

(17.3% of secondary range area).  
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Chart 6: C_SC Pasture Unit: Secondary range use in relation to tame pasture 

 

 
Table 8: C-SC Pasture Unit secondary range use in relation to tame pasture  

Distance from tame pasture % of total locations % of secondary range area 

<10m 13.82 5.79 

20m 16.56 5.84 

30m 8.78 5.71 

40m 8.33 5.11 

50m 7.84 4.20 

60m 9.61 3.24 

70m 5.28 3.07 

80m 3.54 3.02 

90m 3.35 3.00 

100m 2.59 2.98 

>100m 22.11 58.05 

 100.00 100.00 

 
There was greater use of the area further than 100 m from the tame pasture than occurred in the SC pasture unit 

during the June 3-17 grazing period. This is likely due to main 2 factors: 

1) The Central tame pasture was more mature at the time of first grazing, resulting in a less pronounced 

difference in preference between it and some of the other PCTs. 

2) The SC unit had already been grazed from June 3-17 when the cattle were moved back to the combined 

C_SC pasture unit on June 23. As utilization of the SC tame pasture increased, the cattle grazed more in 

the secondary ranges. All of the locations in the Sedge/Reed Canary Grass PCT and over 80% of the 

locations recorded in the Sedge/Marsh Reed Grass PCT occurred in the last 5 days that cattle were in 

this pasture unit. Similarly, approx 78% of the locations in the Sedge/Tall Manna PCT were recorded in 

the last 8 days of grazing in this unit.   
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NW-NC Pasture Unit 
On July 15, the cow herd was moved to the NC & NW pastures. The range management plan requires that 

grazing of the NW pasture be delayed until after July 15 to provide for additional nesting cover for waterfowl. 

Cattle were removed from this pasture on August 7 to allow for sufficient plant regrowth before the end of the 

growing season to provide nesting cover the following spring. The NC & NW pastures are grazed as one unit 

since the only water source is the dugout located on the west side of the NC pasture. Gates in the SE & SW 

corners of the NW tame pasture were opened to allow cattle movement in and out of this area. 

 

 
Figure 7: Checking GPS collar signals. NC dugout in background 

 

The total potentially grazable area of these 2 pastures is 417 ac (169 ha).  

 

Approximately 1/3 of the area accessible to cattle in this pasture unit is seeded to tame pasture. Bordering the 

tame pasture to the northeast is a narrow strip of forested rangeland, with an access road running through it. A 

large sedge meadow (200 to 1000 m wide with most areas being at least 500 m wide) lies between the NW tame 

pasture and the cattail/bulrush plant community type bordering the lake (Figures 8 & 9). Narrower bands of 

native wetland vegetation are located to the SW of the NC tame pasture. Width of the native vegetation between 

the tame forages and the cattails ranges from 110 to 175 m, with most areas being 130 to 140 m wide. 

 

  
Figure 8: Polygon 3 Sedge meadow                        Figure 9: Side of sedge meadow 

 

Fence and dugout locations and GPS collar locations recorded are shown in Figure 10. PCTs are mapped in 

Figure 10 and described in Table 9. 
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Figure 10: NW-NC Pasture Unit. Plant Community Type polygons are outlined in yellow, fences are shown as 

red lines and the dugout as a light blue rectangle. GPS locations are shown as blue dots 

 

 

Table 9: NW & NC Pasture Unit Plant Community Type Descriptions 

Polygon Plant Community Type Description 

1 DMC3 Aspen/Rose/low forb 

2 DMB16 Tame pasture -Meadow brome, timothy, creeping red fescue 

3 DMA1 Sedge meadow 

4 DMA1a Cattail/Bulrush 

5 DMA1a/OW Cattail/Bulrush/Open water  

6 DMA1/DMA2 Sedge/Marsh Reed Grass meadow 

7 DMB16 Tame pasture -Meadow brome, timothy, creeping red fescue 

8 DMC3 Aspen/Rose/low forb 

9 DMA25/DMA2/DMA21 Rush/Marsh Reed Grass/Tall Manna Grass 

10 DMA1a/OW Cattail/Bulrush/Open water  
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Electivity indexes for this pasture unit again showed that the cattle had a strong preference for the tame pasture 

areas (Table 10). These areas accounted for only 33% of the total area accessible to cattle but 78% of all GPS 

locations recorded. Electivity indexes for all other PCTs were negative. 

 

Table 10: NW-NC Pasture Unit Electivity Indexes 

Plant Community Type 
% of total 
locations % of total area 

Electivity 
Index 

NC tame pasture (07) 37.20 15.28 0.42 

NW tame pasture (02) 41.13 17.39 0.41 

NW  Aw/Rose/low forb (01) 6.84 10.93 -0.23 

NC Aw/Rose/low forb (08) 2.39 4.52 -0.31 

Sedge/Marsh Reed Grass (06) 4.57 12.17 -0.45 

Sedge (03) 7.00 34.62 -0.66 

Rush/Marsh Reed Grass/Tall Manna Grass (09) 0.86 5.09 -0.71 
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Chart 7: NW-NC Pasture Unit Electivity Indexes 
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As was seen in the other pasture units, cattle use of the PCTs decreased as distance from tame 

pasture increased (Table 11 & Chart 8). Positive electivity indexes were calculated for areas 

within 50 m of the tame pasture. Over 72% of the total locations recorded in the secondary 

ranges were recorded within 50 m of the tame pasture (26% of secondary range area).  

 

 

Table 11: NW-NC Pasture Unit secondary range use in relation to tame pasture 

Distance from tame pasture % of total locations 
% of secondary 

range area 
Secondary range 

electivity 

10m 22.42 5.64 0.60 

20m 19.66 5.62 0.56 

30m 14.1 5.48 0.44 

40m 9.38 5.1 0.30 

50m 6.8 4.12 0.25 

60m 3.16 3.63 -0.07 

70m 3.2 3.2 0.00 

80m 2.18 3.52 -0.24 

90m 2.65 3.46 -0.13 

100m 2.47 3.42 -0.16 

>100m 13.99 56.42 -0.60 
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Chart 8: NW_NC Pasture Unit: Secondary range use in relation to tame pasture 
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Central Pasture 

The cow herd grazed the Central pasture from August 8 to 12 while being moved towards the 

South pasture. Approximately 65% of the GPS collar locations were recorded in the tame pasture 

area, with about 23% recorded in the Marsh Reed Grass / Sedge meadow bordering the tame 

pasture. The tame pasture had a positive electivity index while the MRG / Sedge was near neutral 

(Table 13; Chart 9). 

 

 

 

Figure 11: Central Pasture Unit. Plant Community Type polygons are outlined in yellow, fences are 

shown as red lines and dugouts as light blue rectangles. GPS locations are shown as blue dots. 

 

 
Table 12: Central Pasture Unit Plant Community Type Descriptions 

Polygon Plant Community Type Description 

4 DMA1a Cattail/Bulrush 

11 DMC3 Aspen/Rose/low forb 

12 DMB16 Tame pasture -Meadow brome, timothy, creeping red fescue 

13 D/O Dugout 

14 DMA2/DMA1 Marsh Reed Grass/Sedge meadow 

15 DMA1/DMA23 Sedge meadow/Reed Canary Grass 

16 DMA1/DMA2 Sedge/Marsh Reed Grass meadow 

17 DMA1a/OW Cattail/Bulrush/Open water  
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Table 13: Central Pasture Unit Electivity Indexes 

Plant Community Type 

locations 

(#) 

Locations 

(%) 

area 

(ac) 

Area 

(%) 

Electivity 

Index 

Central tame pasture (12) 1050 65.18 90.65 44.12 0.19 

Marsh Reed Grass/Sedge (14) 369 22.91 50.02 24.35 -0.03 

Sedge/Reed Canary Grass (15) 26 1.61 3.86 1.88 -0.08 

Sedge/Marsh Reed Grass (16) 136 8.44 40.54 19.73 -0.40 

Central  Aw/Rose/Low forb (11) 30 1.86 20.37 9.92 -0.68 

 1611 100.00 205.44 100.00 0.00 
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Chart 9: Central Pasture Unit Electivity Indexes 

 

 
Figure 12: Central pasture unit, south end August 9 
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South Central Pasture Unit 
After a 5 day grazing period in the Central pasture, the cattle grazed the SC pasture from August 13 to 19. They 

again showed a preference for the tame pasture, with approx 90% of all GPS locations being recorded there 

(electivity index = 0.28; see Chart 10). They also showed a preference for the meadow foxtail / sedge meadow 

(electivity index = 0.47). Most of the locations in the meadow foxtail / sedge meadow area were recorded 

between 2200 & 0600 when the cattle were at rest. 

 

 
Figure 13: SC Pasture Unit. Plant Community Type polygons are outlined in yellow, fences are shown as red 

lines and dugouts as light blue rectangles. GPS locations are shown as blue dots. 

 
Table 14: SC Pasture Unit Plant Community Type Descriptions 

Polygon Plant Community Type Description 

4 DMA1a Cattail/Bulrush 

17 DMA1a/OW Cattail/Bulrush/Open water  

18 DMA1a/OW Cattail/Bulrush/Open water  

19 DMA1/DMA21 Sedge meadow/Tall manna 

20 Thistle/DMB16 Thistle/ tame pasture 

21 DMB16/DMA1 Meadow foxtail/Sedge meadow 

22 DMB16 Tame pasture -Meadow brome, timothy, creeping red fescue 

23 DMC3 Aspen/Rose/low forb 
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Table 15: SC Pasture Unit Electivity Indexes 

Plant Community Type 

locations 

(#) 

Locations 

(%) 

area 

(ac) 

Area 

(%) Electivity Index 

Meadow foxtail/Sedge (21) 135 4.22 4.04 1.51 0.47 

SC tame pasture (22) 2874 89.92 136.99 51.08 0.28 

SC Aw/Rose/Low forb (23) 45 1.41 15.05 5.61 -0.60 

Thistle / tame pasture (20) 47 1.47 35.8 13.35 -0.80 

Sedge/Tall manna (19) 95 2.97 76.33 28.46 -0.81 

 3196 100.00 268.21 100.00 0.00 
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Chart 10: SC Pasture Unit (August 13 – 19) Electivity Indexes 

 

 

 
South Pasture Unit 

The South pasture is 355 ac (144 ha) in size. Approximately 90 ac (36 ha) are seeded to tame forages (meadow 

brome, timothy, creeping red fescue). The northern portion of the tame pasture is bordered to the east by an area 

that was broke approximately 10 years ago. Vegetation on this area is a mixture of nettles, marsh reed grass and 

willow regrowth (5 to 6 ft high). An area that was cleared in the 1990s but not broken adjoins the southern part 

to the east. Willow regrowth on this area is 10 to 15 feet high with a marsh reed grass understory. To the west of 

the tame pasture lies a band of nettles with a sedge / marsh reed grass plant community type located to the west 

of the nettles. Cattails and bulrushes grow along the edge of the lake. The width of native vegetation between 

the tame pasture and the cattails varies from 140 m to 250 m. Plant community polygons are shown in Figure 17 

and described in Table 16. 
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Figure 14: Polygon 26 Nettles                  Figure 15: Polygon 30 Nettle/MRG/Willow 

 

 

The tame pasture area was hayed in early July (176 tons). The regrowth was grazed from August 20 to 

September 12. 

 

 

 
Figure 16: South tame pasture July 20 

 
There are 2 dugouts located in the South pasture. One is located near the middle of the tame pasture, with the 

other in the northeast corner of the pasture. (Figure 17). 
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Figure 17: South Pasture. Plant Community Type polygons are outlined in yellow, fences are shown as red 

lines, dugouts as light blue rectangles. GPS locations are shown as blue dots. 

 

Table 16: South Pasture Plant Community Type Descriptions 

Polygon Plant Community Type Description 

4 DMA1a Cattail/Bulrush 

24 DMA1a/OW Cattail/Bulrush/Open water 

25 DMA1/DMA2 Sedge/Marsh Reed Grass meadow 

26 Nettle Nettle 

27 DMA23/DMA1 Reed Canary Grass/Sedge meadow 

28 DMB16 Tame pasture -Meadow brome, timothy, creeping red fescue 

29 DMA10a Willow/Marsh Reed Grass 

30 Nettle/DMA2/DMA10a Nettle/Marsh Reed Grass/Willow 

31 DMC3 Aspen/Rose/low forb 

 
In the South pasture, cattle showed a strong preference for the tame forages (electivity index = 0.57; Table 17). 

Approximately 94% of all GPS locations recorded in this pasture unit were in the tame pasture (25.43% of total 

area). Electivity indexes for all other plant community types indicated strong avoidance of those areas by cattle 

(Chart 11, Table 17). Most of the locations outside of the tame pasture were recorded when cattle were 

travelling to the northeast dugout for water (Figure 17).   
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Chart 11: South Pasture Unit Electivity Indexes 

 

Table 17: South Pasture Unit GPS Locations & Electivity Indexes 

Plant Community Type 
% of total 
locations 

% of total 
area 

Electivity 
Index 

Tame pasture (28) 93.83 25.43 0.57 

Nettle/Marsh Reed Grass/Willow/Raspberry (30) 4.34 24.90 -0.70 

Reed Canary Grass/Sedge (27) 0.05 0.72 -0.88 

Willow/Marsh Reed Grass (29) 1.36 29.36 -0.91 

Nettle (26) 0.28 8.44 -0.94 

Sedge/Marsh Reed Grass (25) 0.13 9.78 -0.97 

South Aw/Rose/Low forb (31) 0.01 1.37 -0.99 

 100.00 100.00  

 

 
The South pasture provided a good opportunity to document the strong influence that water location has on 

livestock distribution. One of the dugouts in this pasture is located near the middle of the tame pasture area. 

28% of all GPS locations recorded in this pasture unit were within 100 m of this dugout, an area of which 

comprises only 3% of the total area accessible to cattle (Table 18, Chart 12). Cattle use of the tame pasture area 

further than 100 m from the dugout was fairly uniform with a slight progressive increase in electivity indexes 

from 400 to 800 m, showing the influence of the NE dugout (which was a better water supply – the centrally 

located dugout was nearly dry by the end of the grazing period) and the tendency of cattle to congregate near 

the gate (Table 18, Chart 13). 
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Table 18: South Pasture Unit: Distribution on Tame Pasture Relative to Dugout 

Distance from dugout % of tame pasture locations % of tame pasture area Electivity Index 

100m 28.11 2.90 0.81 

200m 10.11 4.46 0.39 

300m 8.69 3.84 0.39 

400m 8.14 3.69 0.38 

500m 10.07 3.59 0.47 

600m 10.46 3.22 0.53 

700m 8.70 2.57 0.54 

800m 9.46 1.12 0.79 
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Chart 12: South unit: Cattle distribution on tame pasture relative to dugout location 
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Chart 13: Electivity indexes for tame pasture use relative to dugout location 
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Discussion 

 

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 in the South Pasture where the tame forage being grazed 

was vegetative regrowth that occurred after haying while the vegetation in the rest of the pasture unit was either 

dense nettles or mature native grasses or sedges.   

 

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. To assess the success of this grazing management strategy, estimated utilization 

of each plant community type was compared to its recommended ecologically sustainable stocking rate (ESSR) 

and calculated carrying capacity (CC). 

 

The ESSR for each plant community type is the maximum amount of grazing that it can provide without 

undergoing a decline in range health. It is expressed as AUM/area or area/AUM. The ESSRs are based on the 

‘Guide to Range Plant Community Types and Carrying Capacity for the Dry and Central Mixedwood 

Subregions in Alberta, 6
th
 Approximation’ (Willoughby, et al, 2006). 

 

The carrying capacity of a plant community type unit (polygon) represents the maximum amount of grazing that 

can be sustained by that unit. It assumes that the entire area is accessible and evenly utilized by the livestock 

and is calculated by multiplying the area of the plant community type unit by its ESSR. For example, the SC 

tame pasture is 137 acres in size with an ESSR of 1.5 AUM/ac giving it a CC of 205.5 AUMs 

 

Table 19 compares the estimated AUMs utilized (expressed as AUMs & AUM/ac) to the recommended 

ecologically sustainable stocking rates and carrying capacity for each plant community type and pasture unit. 

AUMs utilized in each pasture unit were calculated by multiplying the herd size (165 Animal Unit Equivalents) 

by the time spent in that pasture unit. For example, the SC pasture unit was grazed from June 3 to 17 (15 days 

or 0.5 months) providing 82.50 AUMs of grazing (165 AUE x 0.5 months).  

 

AUMs were attributed to each plant community type based on the assumption that the percentage of locations 

recorded in each PCT represents the percentage of total AUMs utilized in a pasture unit. For example, during 

the June 3-17 grazing of the SC pasture unit, 91.45% of the locations were recorded in the tame pasture, 

therefore 91.45% of the 82.50 total AUMs for that unit were assumed to have come from the tame pasture. 

(Locations recorded in the dugout exclosure for the SC and C pasture units were added to the adjoining tame 

pasture for the AUM calculations)    
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Table 19: Pasture Utilization and Carrying Capacity. Red indicates estimated utilization exceeded carrying capacity. 

Plant Community Type Grazing period Days 

 

Acres AUMs AUM/ac 
ESSR 

(AUM/ac) 
CC 

(AUMs) 

SC tame (22)     136.99 75.44 0.55 1.50 205.5 

Sedge/Tall manna (19)     76.33 0.78 0.01 0.75 57.2 

Thistle / tame pasture (20)     35.80 3.43 0.10 0.60 21.5 

Meadow foxtail/Sedge (21)     4.04 0.55 0.14 1.00 4.0 

SC Aw/Rose/Low forb (23)     15.05 2.30 0.15 0.15 2.3 

Total for SC  June 3-17 15 268.21 82.50 0.31   290.5 

SC tame pasture (22)     136.99 66.36 0.48 1.50 205.5 

Central tame pasture (12)     90.65 30.15 0.33 1.50 136.0 

Sedge/Tall manna (19)     76.33 3.36 0.04 0.75 57.2 

Marsh Reed Grass/Sedge (14)     50.02 12.22 0.24 0.80 40.0 

Sedge/Marsh Reed Grass (16)     40.54 1.52 0.04 0.80 32.4 

Thistle / tame pasture (20)     35.80 2.88 0.08 0.60 21.5 

Meadow foxtail/Sedge (21)     4.04 0.56 0.14 1.00 4.0 

Central  Aw/Rose/Low forb (11)     20.37 2.45 0.12 0.15 3.1 

Sedge/Reed Canary Grass (15)     3.86 0.07 0.02 0.60 2.3 

SC Aw/Rose/Low forb (23)     15.05 1.43 0.10 0.15 2.3 

Total for C_SC  & SC June 23-July 14 22 473.65 121.00 0.26   504.3 

NW tame pasture (02)     72.61 54.29 0.75 1.50 108.9 

Sedge (03)     144.57 9.24 0.06 0.75 108.4 

NC tame pasture (07)     63.80 49.11 0.77 1.50 95.7 

Sedge/Marsh Reed Grass (06)     50.81 6.04 0.12 0.80 40.6 

Rush/Marsh Reed Grass/Tall Manna Grass (09)     21.27 1.13 0.05 0.50 10.6 

NW  Aw/Rose/low forb (01)     45.63 9.03 0.20 0.15 6.8 

NC Aw/Rose/low forb (08)     18.86 3.16 0.17 0.15 2.8 

Total for NW_NC July 14-   August 8 24 417.55 132.00 0.32   374.0 

Central tame pasture (12)     90.65 19.64 0.22 1.50 136.0 

Marsh Reed Grass/Sedge (14)     50.02 5.17 0.10 0.80 40.0 

Sedge/Marsh Reed Grass (16)     40.54 1.90 0.05 0.80 32.4 

Central  Aw/Rose/Low forb (11)     20.37 0.42 0.02 0.15 3.1 

Sedge/Reed Canary Grass (15)     3.86 0.36 0.09 0.60 2.3 

Total for Central  August 8 - 13 5 205.44 27.50 0.13   213.8 

SC tame pasture (22)     136.99 34.95 0.26 1.50 205.5 

Sedge/Tall manna (19)     76.33 1.05 0.01 0.75 57.2 

Thistle / tame pasture (20)     35.80 0.52 0.01 0.60 21.5 

Meadow foxtail/Sedge (21)     4.04 1.49 0.37 1.00 4.0 

SC Aw/Rose/Low forb (23)     15.05 0.50 0.03 0.15 2.3 

Total for SC  August 13 - 20 7 268.21 38.50 0.14   290.5 

South tame pasture (28)     90.17 123.86 1.37 1.50 135.3 

Willow/Marsh Reed Grass (29)     104.08 1.80 0.02 0.50 52.0 

Sedge/Marsh Reed Grass (25)     34.68 0.17 0.00 0.80 27.7 

Nettle/Marsh Reed Grass/Willow/Raspberry (30)     88.28 5.73 0.06 0.30 26.5 

Reed Canary Grass/Sedge (27)     2.55 0.06 0.02 0.60 1.5 

South Aw/Rose/Low forb (31)     4.85 0.01 0.00 0.15 0.7 

Nettle (26)     29.93 0.36 0.01 0.05 1.5 

Total for South Aug 20 -  Sept 13 24 354.54 132.00 0.37   245.3 

SC tame pasture (22)     136.99 176.75 1.29 1.50 205.5 

Sedge/Tall manna (19)     76.33 5.19 0.07 0.75 57.2 

Thistle / tame pasture (20)     35.80 6.83 0.19 0.60 21.5 

Meadow foxtail/Sedge (21)     4.04 2.60 0.64 1.00 4.0 

SC Aw/Rose/Low forb (23)     15.05 4.23 0.28 0.15 2.3 

Season Total for SC   44 268.21 195.60 0.73   290.5 

Central tame pasture (12)     90.65 49.79 0.55 1.50 136.0 

Marsh Reed Grass/Sedge (14)     50.02 17.39 0.35 0.80 40.0 

Sedge/Marsh Reed Grass (16)     40.54 3.42 0.08 0.80 32.4 

Central  Aw/Rose/Low forb (11)     20.37 2.87 0.14 0.15 3.1 

Sedge/Reed Canary Grass (15)     3.86 0.43 0.11 0.60 2.3 

Season Total for Central    27 205.44 73.90 0.36   213.8 
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Table 19 shows that the estimated AUMs utilized were lower than the ESSR and carrying capacity of each plant 

community type with the exception of the Aw/rose/low forb PCTs in the NW_NC pasture and the SC pasture 

(cumulative (season long) total). This is a reflection of the small amount of forested area in each pasture and the 

importance of these areas for shade for livestock. It highlights their vulnerability to overuse. The existence of 

the Aw/rose/low forb community type is evidence that these areas have historically received higher grazing 

pressure.    

 

It should be noted that in a situation such as this, where the lands are being managed to minimize the use of the 

secondary range areas (native riparian vegetation), the carrying capacity should be adjusted to only include the 

area where we want grazing to occur under this management regime. In this case, this would consist of the 

primary range areas (tame pasture) and a small percentage of the adjacent secondary ranges. By doing this, we 

can ensure that animal numbers are in balance with the available forage supply to help prevent overutilization of 

the primary range and the subsequent increased use of the secondary ranges.  

 

However, on grazing dispositions without riparian areas and their special management considerations, it is 

usually desirable to have even livestock distribution throughout the disposition area. The preference shown for 

tame forages in all the pasture units on this grazing lease highlights the effect that tame forages have on 

livestock distribution. If the goal is good livestock distribution across both primary and secondary ranges, it is 

usually necessary to fence tame pastures separately from secondary ranges and use other livestock distribution 

tools (water, salt, etc) to help achieve this. Adjustments are made to the carrying capacity of the disposition to 

reflect the area that is accessible to livestock and that is actually grazed under current management (grazing 

capacity).  

 

For more information on how carrying and grazing capacities are set on grazing dispositions, refer to the 

publication ‘Methodology for Calculating Carrying and Grazing Capacity on Public Rangelands’ RRMP 2004.   

 

 

 
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 any grazing management plan is developed 

specifically to address the unique characteristics of a particular grazing operation. Ongoing monitoring will 

ensure that any potential problems are identified early so that adjustments to management can be made.  
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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; on this grazing disposition, they are secondary range. The project demonstrates that 

utilization levels of secondary range riparian plant community types can be kept within the recommended 

ecologically sustainable stocking rates 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.   

 

 

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 

 

 

 

 

 

References: 

 

Lechowicz, M.J., 1982. The sampling characteristics of electivity indexes. Oecologia 52: 22-30 

 

Rangeland Management Branch, Range Resource Management Program. 2004. Methodology for Calculating 

Carrying and Grazing Capacity on Public Rangelands. 

Alberta Sustainable Resource Development, Public Lands and Forests Division. Pub No. I/197. ISBN: 0-7785-

3644-0. 

 

Range Management Factsheet for Northern Alberta’s Boreal Region - Grazing Management for Boreal Riparian 

Areas. Alberta Sustainable Resource Development. Pub No I/350. ISBN: 978-0-7785-846-1.  

 

Willoughby, M.G., C. Stone, C. Hincz, D. Moisey, G. Ehlert and D. Lawrence. 2006. Guide to Range Plant 

Community Types and Carrying Capacity for the Dry and Central Mixedwood Subregions of Alberta. 6
th
 

Approximation. Alberta Sustainable Resource Development, Public Lands and Forests Division. Pub No. 

T/103. ISBN: 0-7785-4538-5. 


	Cover
	Introduction
	Site Description
	Results
	SC Pasture Unit
	NW-NC Pasture Unit
	Central Pasture
	South Central Pasture Unit
	Discussion
	Conclusion

