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Outline of Presentation 

• Range Wide Status of Mule Deer in North America 
• History of mule deer populations in Nevada 
• Other big game species trends in Nevada 
• Potential causes of mule deer population declines 
• Habitat and environmental conditions 
• Nutritional ecology of ruminants 
• Density dependence in ungulate populations 
• Impacts of fire on mule deer 
• Predation management 
• Current management issues 
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MULE DEER POPULATION DYNAMICS OF NEVADA
1870 - 2003
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Source: Gruell 1960 Report to U.S. Forest Service 



Nevada Mule Deer Population Trend 
1975 - 2018 
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R² = 0.1644 
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Nevada Mule Deer Population Trend 



Nevada Big Game Population 
Estimates 
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Early Causes of Mule Deer Population 
Declines 
  
• Market hunting by early settlers 
• Disease (EHD, Blue Tongue, BVDV etc) 
• Drought conditions 
• Poor range conditions caused by domestic livestock 

 Mule Deer have persisted through many 
decades despite these factors 

 All other Big Game species in Nevada have 
been translocated  or augmented in recent 
decades 



Hypothesized Causes of Mule Deer 
Population Declines 

Cause for Decline Reference Mechanism
Climate Change deVos and McKinney 2007 Poor recruitment; habitat quality
Predation Bleich and Taylor 1998 Adult survival
Enviromental conditions Unsworth et al 1999 Fawn recruitment; winter mortality
Density Dependence White and Bartman 1998 Poor fawn recruitment
Increased Highway Traffic Coe et al 2015. Deer vehicle collisions
Predation Hamlin et al 1984 Coyote fawn predation
Enviromental conditions Hobbs 1989 Body conditition and winter mortality
Residential and Energy Development Johnson et al 2017 Poor fawn recruitment
Oil and Gas Development Swayer et al 2002 Migration corridor impediments
Habitat Quality Bender et al 2007 Body condition; poor survival
Landscape Changes MDWG 2003 Varies with region



Habitat quality  Land Use Climate Change 
Hypothesized reasons for population declines  



Habitat Conditions 

• Normalized Difference Vegetation Index 
(NDVI) 
– Uses satellite imagery to quantify the amount of 

“greenness” in vegetation 
– Widely used by ecologists as a measure of forage 

quality for wildlife 
• Especially useful for species such as Mule Deer 
• Require highly quality forage in their diet 
• Increase body fat reserves  



HIGH 
 
MED 
 
LOW 

NDVI 

Mean NDVI, 2000-2014 

Stoner et al. 2017 



Mean NDVI from 2000 to 
2012 (excluding 2002) 

NDVI anomalies for 2002 

Stoner et al. 2017 



Mule deer abundance increases with primary 
productivity 

Stoner et al. 2017 
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Deer abundance 

Mule deer: average conditions 2000-2014 

Stoner et al. 2017 



Impacts of Drought on Mule Deer Populations - Nevada 
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Source: Mule Deer Population Dynamics - Issues and Influences Wasley 2004 
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Effects of Nutrition on Mule Deer 



Ungulate Nutritional Ecology 
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Ungulate Nutritional Ecology 

Concentrate Selector Intermediate Grass/Roughage Selector  



Ungulate Nutritional Ecology 

• Why is concentration selector vs 
grass/rougher selector important for 
conservation? 

• Habitat is a dynamic condition 
– Constantly changing 
– Mule deer are early stage successional species 

that prefer new growth of browse for forage 
– More susceptible to changes in forage quality and 

quantity 
• fires, type conversion, old decadent browse  



Mautz 1978. Sledding on a 
Brushy Hillside: The Fat 

Cycle in Deer.  

Summer Range:   
• Resource acquisition 
• Provisioning offspring 
• Mating 
 

Winter Range: 
• Forage Availability  
• Slows Weight Loss 

The Wildlife Society Bulletin 1978 6(2):88-90 
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• 15 year study 
• White-tailed deer (Odocoileus 

virginianus) 
• Population reduced to few 

animals (~10 adult females) 
• Increased to high density 
• Collected detailed reproductive 

and nutritional data on deer 
throughout the study 

• Developed Ricker-like models of 
population growth and harvest 

George Reserve Deer Herd 1979 

http://www.amazon.com/gp/product/images/193066544X/sr=1-1/qid=1234570553/ref=dp_image_0?ie=UTF8&n=283155&s=books&qid=1234570553&sr=1-1


Density-Dependent Growth 
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High reproductive 
rate, but small 
population size 

High population size, but 
low reproductive rate 
with very few young 
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Types of Mortality 

• Additive 
– Mortality is added to other types of mortality 
– Example: Predation + road mortality + harvest 
 

• Compensatory 
– One form of mortality is compensated for by 

another. 
– Example: Harvest instead of starvation 
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McCullough 1979. The George Reserve Deer Herd: Population Ecology of a K-Selected Species 



 
 
Life-history characteristic Population at or 

below MSY 
Population near 

K 

   
Nutritional condition of adult females better poorer 
Pregnancy rate of adult females higher lower 
Pause in annual production by females less likely more likely 
Yearlings pregnanta usually seldom 
Litter sizea higher lower 
Age at first reproduction for females younger older 
Weight of neonates heavier lighter 
Survivorship of young additive compensatory 
Age at extensive tooth wear older younger 
   
   

 

 
a Some species of ungulates may show limited variability in particular 
characteristics. 

Bowyer et al. 2005 
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		a Some species of ungulates may show limited variability in particular characteristics.







Impacts of Fire 









Impacts of Fire on Great Basin 
Ecosystems 

Source: Coates et al. 2015 



The Wildlife Society Bulletin 1978 6(2):88-90 



Predation Management 

Source: Ballard et al 2001.  



 
 
 

USING SCIENCE TO GUIDE MANAGEMENT  
 
• Predation was identified as a limiting factor 
• Predator control was implemented when deer populations 

were below habitat carrying capacity  
• Control efforts reduced predator populations sufficiently 

across the landscape to yield results (e.g., expected to be 
about 70% of a local coyote population) 

• Control efforts were timed to be most effective (just prior 
to predator or prey reproduction) 

• Control occurred at a focused scale (generally < 250 mi2 ) 

 
RELATIONSHIPS AMONG MULE DEER AND THEIR PREDATORS  

Fact Sheet #1  
 



Predation Management 
• Currently Nevada has one on-going predator removal project for mule 

deer in Eureka County 
• Project 40 in current Predation Management Plan 
• Focused on removal of coyotes for the protection of mule deer  
• As of 2017, about 600 coyotes and 1 mountain lion were removed by 

Wildlife Services  

Species Annual Adult 
Survival 

Rates 

Fall Young: 
Female 
Ratios 

Spring Young: 
Female 
Ratios 

Adult Female 
Annual 

Survival Rates 
California Bighorn Sheep < 90% < 40:100 -- -- 

Rocky Mountain Bighorn Sheep < 90% < 40:100 -- -- 

Desert Bighorn Sheep < 90% < 30:100 -- -- 

Mule Deer -- -- < 35:100 < 80% 

Pronghorn < 90% < 40:100 -- -- 

 



Mule Deer Working Group 





Secretarial Order 3362 
• Released by Department of Interior (DOI) February 9, 2018 
• Improving Habitat Quality in Western Big-Game Winter 

Range and Migration Corridors 
• Called for 11 Western States to work collaboratively with 

BLM, FWS, and NPS to prioritize winter range habitats and 
migration corridors for mule deer, pronghorn, and elk  



Secretarial Order 3362 

• Nevada hosted a workshop along with partners from 
USGS, Wyoming Migration Initiative, and NV Chapter of 
TWS 

• Provided training for biologist to run advanced statistical 
models using Brownian Bridge Movement Models 

• Policy forum for land management agencies, university 
faculty and biologists from other states 

• Representatives from UT, AZ, and Wyoming attended 



Conclusions 
• Mule deer populations have fluctuated widely 

over the past century across many Western 
States, including Nevada 

• Populations have experienced a downward 
trend in Nevada and many other states 

• Several issues have been identified as causal 
factors including: 
– Changes in habitat quality 
– Fire regimes 
– Impacts to migration corridors 
– Predation  
– Climate change and severe droughts 

 
 
 

 



Conclusions 
• Mule deer have  highly evolved digestive systems that 

require diverse diets that are low in plant cellulose 
and high in crude protein 

• Mule deer are limited by density dependent factors 
that regulate population growth rate 

• Predation can be limiting factor under certain 
conditions (generally when populations are below K) 

• Indicators of population at or above K include: 
– poor body condition 
– reduced fawn recruitment  
– pauses in reproduction 
– Increased tooth wear at younger ages 

 
 
 

 



Mule Deer Video 
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