
Pinyon & Juniper Woodlands:
Expansion, causes, & consequences

Rick Miller
Professor emeritus of Range & Fire Ecology

Oregon State University



Area in the Intermountain West: 40 to 100 million acres



Methods used to estimate area
&

Woodlands versus Savannas



This image cannot currently be displayed.

Great Basin
Pinyon Juniper Woodlands

17.6 million acres

from Tueller et al. 1979 



Acres of Pinyon and Juniper in the Intermountain West



Environmental characteristics of the
Pinyon-Juniper woodlands
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Geology?



Soils



Utah & Nevada
Predominantly shallow and/or skeletal





Soils – Woodlands or Sagebrush Steppe



Utah juniper and western juniper

carbon assimilation and water use



Within their moisture and temperature range, which is 
relatively broad, “disturbance” would have limited 

their development and dominance across a variety of 
landscapes across the Great Basin

Allowing for the persistence of other communities; 
shrub‐steppe communities



Broad range of ecological site characteristics = 
broad range of resilience and resistance



Long term dynamics
Climate

Short term shifts (decades)
Drought & pests 

Fire
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Old-Growth Stand Structure



Presettlement Woodlands
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Post‐Settlement Expansion?



19732007

Post‐Settlement Expansion?

Photos by Robin Tausch



Peter Skene Ogden 1825

“As we headed up the Crooked River
we saw an occasional cedar tree 

up on the rim rock”
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• Reestablishment of historic stands
• Infill

• Expansion into other communities

Questions?



Natural?
• Climate – tree establishment

• Climate – reduced fire

Anthropogenic?
• Reestablishment 
• Reduced fire –

• CO2



The Role of Fire?
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Limitations



Climate vs Fire

From Biondi et al. 2011



Climate



Fire return intervals in pinyon‐juniper woodlands
or

Sagebrush‐steppe?



Fire Return Intervals in Shrub Steppe?



Sage‐grouse boundary
&

Fire perimeters 

from Miller and others 2011

Regional differences in fire regimes?



Since 1950: CO2 & water‐use efficiency

Biological inertia = CO2, increased seed dissemination



Re‐establishment



Where are the stumps?



Semi‐arid Intermountain Landscapes
Vary in Time and Space



Old Growth Woodlands or Encroached Shrub Steppe?



Persistence of old wood

1817

~ 1600 AD



Soils

Moderately deep Mollisols
frigid (cool)‐xeric (moist) 12‐16”PZ 



Function and Process



How will they recover?



Succession
changing

Function and Process


