


Sage-grouse’s eye view of habitat quality: 
Not all sagebrush are created equal!! 
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Browns Bench 

Browsed 

Random 

Unbrowsed 

Sage-grouse are selective for sagebrush 

at multiple spatial scales 



Sage-grouse avoid toxins at multiple 

spatial scales 

Patch Scale 

Plant Scale 

Black 
Habitat Scale 

Wyoming 

Used a hierarchical information-

theoretical approach to model 

selection  
(Burnham & Anderson 2002, sensu Doherty 

et al. 2008) 



Black 
Habitat Scale 

Wyoming 

Fisher’s exact test, P < 0.0001, odds ratio = 27.8  

Black sagebrush 

Wyoming Sagebrush 

Habitat Scale: Sage-grouse selected 

habitats with black sagebrush 



Habitat Scale: Sage-grouse selected habitats 

with black sagebrush to avoid toxins 

Black    Wyo. Black    Wyo. Black    Wyo. 



Patch Scale: Sage-grouse avoid toxins and 

select for protein 

Patch Scale 



Plant Scale: Sage-grouse avoid toxins and 

select for protein 

Plant Scale 



Black 
Habitat Scale 

Wyoming 
Select species with 
lowest number and 
concentration of toxins 

Black 

Patch Scale 

Select patch with lowest 
concentration of toxins 

and highest protein 

Plant Scale 

Select plant with lowest concentration of 
toxins and highest protein 

The functional quality of sagebrush 
influences habitat use by sage-grouse  



Need to identify thresholds to habitat risks 
for sage-grouse 



Toxins increase with 

increased aridity Toxins 

increase with 

increasing CO2 

Risks of toxins are predicted to increase 
with climate change 

Lower tolerance 

totoxins with 

increased 

temperatures 



Sage-grouse may have thresholds to 

risks of dietary toxins 

Multi-site 

comparison 

Mean toxin conc. in patch 
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What factors could increase toxin 

concentrations? 

Fires 

Climate 

Encroachment 

Grazing 

Mean toxin conc. in patch 
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Future:  

Map and Monitor “Foodscapes” 
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Wavelength (nm) 

Browsed Dwarf 

Avoided Wyoming 

Mapping foodscapes: 
Remotely sense diet 

quality using near infrared 
(NIR) sensors 

“Avoided” “Browsed” 



Mapping foodscapes: Remotely sense diet 
quality using near infrared sensors 
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Foodscape 

         Palatable 

Foodscape maps may improve 

management: prioritize and monitor 



Herbivore’s eye view of habitat provides 

information on functional habitats for wildlife 
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Questions? 



Headspace gas chromatography 

for monoterpenes 
Colorimetric assay for 

phenolics 

Measured toxins: monoterpenes and phenolics 



Patch Scale: Sage-grouse 

avoid toxins and select for 

protein 



Plant Scale: Sage-grouse 

avoid toxins and select for 

protein 



The functional quality of sagebrush may 
influence reproductive success of sage-grouse 



The functional quality of sagebrush 
influences habitat use by sage-grouse  

Need to identify 

thresholds to habitat risks 

Coal bed concentration (gas 

wells/4 km2) 
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