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 Assessed habitat 
selection on mule deer 
winter range. 

 

 9 study areas or distinct 
winter ranges. 

 

 ~400 deer used in 
analysis. 



High use areas of mule deer are associated with: 

 Forested areas. 

 Further from roads. 

 Low snow depth. 

 Moderate slopes. 



 Results will provide long-term guidelines for 
management of mule deer winter range in central 
Oregon.   

 

 Provides a tool to quantify the potential effects of 
habitat treatments on mule deer habitat. 

 







 Total area ~ 40 miles2 

 30 miles2 available for hunts 
 

 Game-proof fence 

 

 Typical of dry interior forests 
of Blue Mts. Province 

 

 Elevations moderate (1,100-
1,500 m) 

 

 Rolling topography (slope 
averages 18%) 



How do deer and elk respond to hunting? 
 Shifts in distribution and habitat use? 
 Increased movement rates? 
 Decreased animal performance metrics? 

 

How do hunters distribute themselves on the landscape, 
given choices for motorized access? 

 Does space use differ by hunt type? 
 What factors are biggest drivers of hunter distributions? 

 

What factors influence hunter success? 



 Hunts from 2008-2016 

 All hunters required to wear 
GPS unit while in Starkey (5-
min relocations). 

 Locations recorded during 5 
days scouting and during 5-day 
hunts. 

 ATVs have GPS units. 

 

 Mule deer and elk collared to 
monitor their responses. 

 

 



 Motorized roads and ATV trails were the primary driver 
of hunter distributions during the Starkey hunts. 

 

 Spatial distributions of hunters varied by hunt type and 
success. 

 

 



Successful Rifle Elk Unsuccessful Rifle Elk 



 Optimize hunting season structure and access  in 
relation to open roads, ATV trails, and habitat to best 
support hunting season and herd objectives. 

 

 





 Mt. Emily Cougar Study. 
 2009-2012 

 

 Cougar diets mostly deer. 

 

 Heavy predation on elk calves 
may cause negative effects to 
elk populations. 

 

 Cougar densities were very 
high. 

 

 Wolves not present at the time. 

 



 Document wolf diets in relation to variation in 
available prey and compare to cougar diets. 

 

 Document changes in cougar diets in relation to 
wolves occurring on the landscape. 

 

 Estimate survival, population growth, density and 
habitat use of cougars before and after wolves present.   

 

 If cougars are affected by wolves, does this affect deer 
and elk populations? 



 Use collar data to identify feeding sites and physically 
investigate these areas to document diets. 

 Collar data will also be used to estimate survival, 
population growth, and habitat use. 
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 Continue data collection for two additional years. 
 

 Analyze habitat selection of cougars before and after 
wolves arrived. 

 

 Estimate survival, density, and population growth rates 
of cougars. 

 

 Estimated project completion: Summer 2019. 

 

 





Nutrition and  
habitat 

Climate and  
weather 

Competition 
with elk 

Predation on 
mule deer 

Mule deer population dynamics 



 Total area ~ 40 miles2 

 

 Game-proof fence 

 

 Typical of dry interior 
forests of Blue Mts. 
Province 

 

 Can manipulate deer and 
elk population size 

 



Ten year study designed to primarily investigate 
competition with elk, while also investigating effects of 
habitat, predators, and climate. 

 Years 1-5: “Control Period” 
 Monitor mule deer under ‘baseline’ conditions. 

 

 Years 6-10: “Treatment Period” 
 Reduce elk population by 50-75%. 

 Determine if mule deer respond positively. 

 



1. Document survival, pregnancy, and fetal rates of 
mule deer does and survival and sources of mortality 
for fawns. 

 

2. Develop maps that identify habitat use and 
nutritional resources available to mule deer on the 
landscape. 

 

3. Estimate carnivore populations and determine 
effects of carnivores on mule deer. 



 Capture does each winter to fit with GPS collars, determine 
pregnancy status, and insert a VIT to identify birth sites in 
spring. 

 

 GPS collar data will be used to estimate survival and assess 
habitat selection of does. 

 

 Capture fawns following birth to estimate survival rates. 

 

 Collected data for 2 years and will continue until the end of 
the study. 



 Adult females: 
 Collared 30 individuals over 2 years. 

 6 died 
 4 predation (3 cougar, 1 coyote) 

 2 unknown 

 

 Pregnancy rates: 100% over the first 2 years. 



 Collared a total of 47 fawns over 2 years. 

 31 died since the study was initiated. 
 20 predation (Cougar, bear, coyote, and bobcat) 

 5 disease 

 1 abandonment 

 2 killed by elk 

 5 unknown 

 

 Annual survival rate of ~30-35%. 



 Is habitat a limiting factor? 

 

 What is the best available 
mule deer habitat? 

 

 Do elk prevent mule deer 
from using these areas? 

 

 If so, how does this 
influence mule deer 
populations? 



 Document mule deer diets to identify key forage types 
on the landscape. 

 

 Sample vegetation to determine nutritional quality of 
forage on the landscape. 
 

 Develop maps of nutritional quality and habitat use by 
mule deer. 

 

 Document any changes that occur following reduction 
of elk populations and relate these changes to mule 
deer population performance. 



 What is the effect of predators on mule deer? 

 How do predators interact with each other to influence 
their effects on prey species? 



 Identify cost effective techniques to estimate carnivore 
populations.   

 Relate changes in carnivore populations to mule deer 
survival and population growth. 

 

 Place GPS collars on carnivores to assess habitat use 
and competition among carnivores. 
 Does competition mediate effects of one predator on 

mule deer?   
 Does habitat use by carnivores prevent mule deer from 

using high quality habitats? 



 Identify primary factors influencing mule deer 
populations. 

 

 Try to develop management prescriptions to benefit 
mule deer. 



http://www.dfw.state.or.us/wildlife/research/index.asp 


