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IMPACT STATEMENT 
 

Resource managers can use moderate and light intensity cattle grazing in summer-early fall to 
purposely modify elk forage conditions to: 1) increase elk foraging efficiency in spring, 2) lure elk 

away from places needing rest or deferment from spring elk grazing, or 3) lure elk away from places 
where elk in spring are experiencing conflicts with humans, predators, or other wildlife. 

 

 
SUMMARY 

Previous research suggests that cattle grazing 
during the preceding summer-fall can enhance 
spring foraging habitat of Rocky Mountain elk. 
However, previous studies were limited to one-
year or conducted within relatively small 
experimental pastures. We evaluated elk 
foraging site selection during spring across 4 
years and 145,900 acres of foothill and mountain 
rangeland in northwestern Wyoming and west-
central Montana. Elk in spring avoided foraging 
in areas not grazed by cattle during the previous 
summer-early fall. In contrast, elk preferred to 
forage where cattle had grazed lightly (11-30% 
forage use) or moderately (31-60% forage use), 
and preference by elk was stronger for 
moderately-grazed sites. Both moderate and light 
cattle grazing intensity had more influence on elk 
foraging site selection than distance to security 
cover, distance to roads, aspect, or slope. We 
developed and validated a resource selection 
model that correctly classified 80 to 89% of elk 
foraging observations across 5 large landscapes 
and 4 years. Resource managers can use our 
model to map predicted changes in elk grazing 
distribution when considering potential habitat 
adjustments in security cover, roads, or cattle 
grazing intensities and distribution. 

 

INTRODUCTION 
Habitat management for Rocky Mountain elk 

presents varied challenges on foothill and 
mountain rangeland. In many areas, elk herd 
recruitment rates are declining due, at least in 
part, to nutritional limitations of their foraging 
habitat during spring (Cook et al. 2013). In 
contrast, elk populations in other areas are 
thriving, but excessive elk grazing is degrading 
vegetation and soil resources (Gass and Binkley 
2011; Thrift et al. 2013). In these areas, elk 
grazing often occurs too frequently in the same 
locations, and habitat management is needed to 
provide periodic rest or deferment from spring 
elk grazing (Brewer et al. 2007; Thrift et al. 
2013). 

Previous cattle grazing can enhance elk 
foraging habitat by increasing elk forage 
digestibility and nutritive value, and by reducing 
excessive plant litter and standing dead plant 
material that impede plant growth and inhibit 
forage accessibility (Short and Knight 2003; 
Ganskopp et al. 2004). Consequently, elk during 
spring may favor foraging in areas that were 
grazed previously by cattle (Grover and 
Thompson 1986; Jourdonnais and Bedunah 
1990; Frisina 1992). Previous research results, 
however, are from one-year studies or from 
within relatively small experimental pastures, or 
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the studies did not adequately consider other 
habitat attributes that might have influenced elk 
foraging site selection (Vavra and Riggs 2010). 

 
PROCEDURES 

We studied elk foraging site selection during 
spring on non-forested foothill and mountain 
rangeland of the Absaroka Mountains near Cody, 
WY and the Big Belt Mountains near White 
Sulphur Springs, MT. Elk foraging sites were 
identified with systematic aerial surveys from 
fixed-wing aircraft during 4 consecutive years. 
We generated 600 random points and, for each 
random point and for each elk foraging site, we 
obtained slope, distance to nearest improved 
road, nearest distance to primitive road, nearest 
distance to hiding cover, nearest distance to 
security cover, elevation, and aspect. We also 
recorded the cattle grazing intensity that each 
random point and each elk foraging site received 
during the previous summer-early fall 
(approximately June1-October 1). Cattle grazing 
intensity was inventoried in October after the 
cattle grazing season ended each year. Cattle 
grazing intensity was inventoried and mapped 
via horseback and all-terrain vehicles, and 
polygon boundaries of cattle grazing intensity 
were later digitized. 

We used the first 2 years of elk observations 
from Wyoming to: 1) compare habitat attributes 
of used and random (i.e., available) foraging 
sites; 2) determine whether elk avoided foraging 
where cattle had not grazed during the previous 
summer-early fall; and 3) develop a resource 
selection model. Elk observations recorded 
during years 3 and 4 in Wyoming and Montana 
were reserved for use later when we evaluated 
our resource selection model for robustness 
across years and study sites. 

 
RESULTS AND DISCUSSION 

We recorded 20,738 foraging elk during our 
4-year study. Elk foraging sites were closer to 
security cover, further from improved roads, and 
on gentler slopes than available sites. 

Elk in spring avoided foraging in areas not 
grazed by cattle during the previous summer-
early fall. Rather, elk preferred to forage where 

cattle had grazed lightly (11-30% forage use) or 
moderately (31-60% forage use), and preference 
by elk was stronger for moderately-grazed sites. 
Both moderate and light cattle grazing intensity 
had more influence on elk foraging site selection 
than distance to security cover, distance to roads, 
aspect, or slope.  

At least 3 other smaller-scale studies reported 
results similar to ours and concluded that elk in 
spring were attracted to cattle-grazed areas 
because cattle grazing during the previous 
summer-fall had reduced the standing dead plant 
biomass within and around elk forage plants 
(Grover and Thompson 1986; Jourdonnais and 
Bedunah 1990; Frisina 1992). All 3 of these 
previous studies also concluded that targeted 
cattle grazing during summer-fall could be 
applied to purposely improve forage conditions 
for elk during spring. Frisina (1992) further 
advocated that cattle grazing during the previous 
summer-fall could be used purposely to create 
improved forage conditions and lure elk away 
from places where elk grazing pressure might be 
excessive. These previous studies were limited to 
one-year duration or were conducted within 
relatively small experimental pastures. Our study 
results support these relationships across 5 large 
landscapes and 4 years. 

Our foraging site selection model correctly 
classified 80 to 89% of elk foraging observations. 
Resource managers can use our foraging site 
selection model to map predicted changes in elk 
grazing distribution when considering potential 
habitat adjustments in security cover, roads, or 
cattle grazing intensities and distribution. 

Our results also suggest that resource 
managers can use targeted cattle grazing in 
summer-early fall to purposely modify elk forage 
conditions to: 1) increase elk foraging efficiency 
in spring, 2) lure elk away from places needing 
rest or deferment from spring elk grazing, or 3) 
lure elk away from places where elk in spring are 
experiencing conflicts with humans, predators, or 
other wildlife. Finally, research scientists 
studying cattle-grazed habitats should strongly 
consider including previous cattle grazing 
intensity as a predictor variable in future models 
of elk foraging site selection. Complete details 
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about our study are published in Crane et al. 
(2016). 

 
REFERENCES 
Brewer, T.K., J.C. Mosley, D.E. Lucas, and L.R. 

Schmidt. 2007. Bluebunch wheatgrass 
response to spring defoliation on foothill 
rangeland. Rangeland Ecology and 
Management 60:498-507.  

 
Cook, R.C., J.G. Cook, D.J. Vales, B.K. Johnson, 

S.M. McCorquodale, L.A. Shipley, R.A. Riggs, 
L.L. Irwin, S.L. Murphie, B.L. Murphie, K.A. 
Schoenecker, F. Geyer, P.B. Hall, R.D. 
Spencer, D.A. Immell, D.H. Jackson, B.L. 
Tiller, P.J. Miller, and L. Schmitz. 2013. 
Regional and sesaonal patterns of nutritional 
condition and reproduction in elk. Wildlife 
Monographs 184. 

 
Crane,K.K., J.C. Mosley, T.K. Mosley, R.A. 

Frost, M.A. Smith, W.L. Fuller, and M.W. 
Tess. 2016. Elk foraging site selection on 
foothill and mountain rangeland in spring. 
Rangeland Ecology and Management 69: 319-
325. 

 
Frisina, M.R. 1992. Elk habitat use within a rest-

rotation grazing system. Rangelands 14:93-97. 
 
Ganskopp, D., T. Svjecar, and M. Vavra. 2004. 

Livestock forage conditioning: bluebunch 
wheatgrass, Idaho fescue, and bottlebrush 
squirreltail. Journal of Range Management 
57:384-392. 

 
Gass, T.M., and D. Binkley. 2011. Soil nutrient 

losses in an altered ecosystem are associated 
with native ungulate grazing. Journal of 
Applied Ecology 48:952-960. 

 
Grover, K.E., and M.J. Thompson. 1986. Factors 

influencing spring feeding site selection by elk 
in the Elkhorn Mountains, Montana. Journal of 
Wildlife Management 50:466-470. 

 
Jourdonnais, C.S., and D.J. Bedunah. 1990. 

Prescribed fire and cattle grazing on an elk 

winter range in Montana. Wildlife Society 
Bulletin 18:232-240. 

 
Short, J.J., and J.E. Knight. 2003. Fall grazing 

affects big game forage on rough fescue 
grasslands. Journal of Range Management 
56:213-217. 

 
Thrift, T.M., T.K. Mosley, and J.C. Mosley. 

2013. Impacts from winter-early spring elk 
grazing in foothills rough fescue grassland. 
Western North American Naturalist 73:497-
504. 

 
Vavra, M., and R.A. Riggs. 2010. Managing 

multi-ungulate systems in disturbance-adpated 
forest ecosystems in North America. Forestry 
83:177-187. 

 
ACKNOWLEDGMENTS 

Authors thank Curt Bales, Bill Galt, Bob 
Model, and Dick Geving for access to study sites; 
Joe Hicks and John Julien for logistical support; 
Craig Lotspiech, Craig Geving, Reese McClain, 
Kelly Idema, Beth Hoobler, Mike Henn, Lisa 
Landenburger, Josh Bilbao, and Debbie Hohler 
for assistance with data collection and analysis. 
Funding was provided by the USDA National 
Research Initiative, the USDA Initiative for 
Future Agriculture and Food Systems, the USDA 
Joe Skeen Institute for Rangeland Restoration, 
the Montana Agricultural Experiment Station, 
Montana State University Extension, the 
Wyoming Agricultural Experiment Station, and 
University of Wyoming Extension.      


