
Wildlife and Energy DevelopmentWildlife and Energy Development

Dave NaugleDave Naugle
Wildlife Biology ProgramWildlife Biology Program

HabitatsPopulations
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The name of the game is providing birds with
options to meet their habitat needs.

Ranching and rural lifestyles are compatible with
landscape conservation that benefits sage-grouse.



sage-grouse as a landscape species





Tillage in south Phillips County, MT



Subdivision



• In 2003, 25% decline in late-summer survival 
- Naugle et al. 2004

• By 2004, local extirpation of 5 leks in WY
- Walker and Naugle et al. 2004

• In 2005, WNv reduced survival ~10% 
- Naugle et al. 2005

• 100% mortality following WNv infection
- Clark et al. 2006

• In South Dakota, WNv mortality of juveniles was 
7-71% (min-max) in 2006 and 21%-63% in 2007

- Kaczor 2008

Disease – West Nile virus



“ The human footprint is the impact 

of our activities… we decide whether

to ‘tread lightly’ on wildlife ”

—Road Ecology by R. T. T. Forman (2003)

One well pad with
direct habitat loss
of ~4 acres, but….

WYOMING



Energy development





Grey area = currentGrey area = current

eastern range of eastern range of 

sagesage--grousegrouse

Black dots = producing Black dots = producing 

oil & gas wellsoil & gas wells

(Dec 2007)(Dec 2007)
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Non-Producing
Producing



Every km2 bounded by 
a road and bisected 

by a power line



Ingelfinger and Anderson 2004
Bayne et al. 2008

Bergquist et al. (2007)

Zou et al. 2006
Doherty 2007

Naugle et al. 2004, 2005
Walker et al. 2005, 2007

Sawyer et al. 2006 JWM

Sorenson et al. 2007 JWM

Impacts Impacts 
emerging emerging 

across across 
differing differing 
taxa and taxa and 
systemssystems



Consistency in patterns 
across studies of energy 
developmentAlberta

Powder River Basin

Upper Green River Basin



Sage-grouse in Alberta
Manyberries Oil Field – Chicks go to development

where succulent forbs abundant, but mortality 
1.5x higher for each additional well within 1 km

Chick Survival = 13.3%   <700 remain in all of Canada



Population trends lower inside 
than outside gas fields

Walker and Naugle, et al. (2007) Journal of Wildlif e Management



Wintering sage-grouse avoid otherwise suitable 
habitat that has been developed for energy

Doherty and Naugle, et al. (2008) Journal of Wildli fe Management



Holloran’s work + Mechanisms

Distance Lek-to-Drilling Rig (Km)
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Negative Impacts out to 4 miles

R2 = 61%

Holloran (2005)



Landscape Conservqaton to 
Reduce Impacts



Sage-grouse Breeding 
Core Area Analyses in the 
Eastern Range: 

Management Zones I + II



Existing Oil and Gas 
Wells: 

-Includes all well and gas 
locations as of September 2007



Potential for energy 
development:
-Wind Potential = NREL wind 
class �  4

-Gas Potential = Leases 
authorized for exploration and 
development on or before 1 
June 2007 for all states except 
Utah (1 May 2007)
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Biological Value

High Biological 
Value:  

�  75% breeding core 
Areas

High Energy Value:

NREL wind class �  4 or 
a federal lease 
authorized for 
exploration and 
development 



Overlay of Risks of energy 
development:

High Value; High Risk =13% of 
distribution

High Value; Low Risk = 17% of 
distribution

Low Value; Low Risk = 19% of 
distribution

Low Value; High Risk = 25% of 
distribution



“I always like this group because
then I know what’s going on”

My “new stuff” update
• book
• Population viability
• connectivity
• lek analysis for hi-line
• energy scenarios with TNC




