


30+ years of  research

6 years into a 12 year project





• Long-term behavioral shifts in elk
• Crop/property damage
• Lack of  hunting or viewing on public lands
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Treated Areas:
• Used more in spring/summer
• Used more at night

Untreated/Control Areas:
• Used more in the fall
• Used more during day

Elk need a mosaic of  conditions



Positive benefits lasted 15 
years.

Peak benefits occurred at 5 
years.

Benefits then subsequently 
declined and matched 
untreated stands.







Effects of Roads and Human Disturbance

Habitat loss: direct loss of  habitat to roads

Physiological: increased stress, reduced immunity to disease

Energetic: less foraging and more movement -> lower body fat

Behavioral: avoidance and landscape shifts in distribution



Effects of Roads and Human Disturbance
Behavioral: avoidance
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Y  =  1.802 + 3.480(X)
r   =  0.50,  P < 0.0012

Y  =  1.122 + 4.555(X)
r   =  0.64,  P < 0.0012

30+ studies over 40+ years

• Elk avoid roads open to 
public use

• Occurs during hunting and 
non-hunting seasons

• Respond to roads at 
distances > 1.5 miles



Effects of Roads and Human Disturbance
Behavioral: shifts in distribution
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Known home range
size is sufficient





Mule Deer Population Dynamics

Mule Deer Nutrition

Mule Deer Habitat Use

Elk
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