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Quaking Aspen

Populus tremuloides

• Most widespread tree in NA

• Require high resource 
environment
– Shade intolerant

• Seral or stable
– 1/3 of western aspen stable? C. Millar



Aspen’s Value

• Keystone species

• Biodiversity hotspot

• Structural diversity

• Soil quality

• Forage
Bill Banazewski - FWS



Aspen’s Value

• Water conservation
– Greater snow accumulation
– Understory
– Low water use efficiency

• Wildfire risk
– 200x less likely

• Aesthetic value
C. Millar



Aspen Reproduction

• Primarily clonal

• Rarely from seeds in the west
– High temperature and precipitation 

requirements
– Unknown in CA
– Important in marginal stands or areas with 

suitable habitat but no roots

C. Millar

Important in changing climates?



Is Disturbance Necessary?
No: Disturbance is not necessary to trigger sprouting 

but eliminates competition
- Stands w/o conifers regenerate w/o disturbance
- In some cases, frequent fire historically has 
depleted the conifer seed bank, preventing succession 
even in the absence of fire



Yes: Without disturbance, aspen stands decline 
• As aspens age, soil degrades

– loses its organic layer
– leaches nutrients
– becomes more acidic, thinner, and colder
Conifers establish

• Once conifers establish, shaded aspen decline further

• In CA, conifers are replacing some aspen stands due to less 
frequent fire and grazing pressures

• Rare fire events (1/50 yr) can replace a stand
– Even if just a few aspen left!

Is Disturbance Necessary?



General Aspen Decline

+



Sudden Aspen Decline

David Burton



Sudden Aspen Decline
(Shepperd 2008, Worrall et al. 2008)

= the death of mature aspen with little or no 
regeneration

• UT and AZ >2002

• Rapid and simultaneous 

• 1-3 years

• White defoliated trees standing w/ bark



SAD Numbers
• CO, N Arizona, parts of UT and Canada, 

+ ID, NV, MT, S WY  

• Average mortality of aspen in the IM region in 2006- 
2007 was 31%, 2/3 within 2 years  

• 56,091 ha affected in CO (aerial survey) 
~13% of CO aspen cover showed effects by 2007 
– 140,000 acres lost in San Juan area alone by 2009 

• Outside of the inner West, effects are unclear:
– Recent survey in E WA showed no sign of SAD in 2 NFs



Worrall et al. 2008 



SAD Characteristics
• Large trees die first? -> does not affect young
• Starts at edge of stand
• Complete defoliation + branch dieback
• Roots are dying first?     no regeneration?!

(may see delay of effect for a season)
• Most affected:

– Low elevation 
• but more conifers at lower elevations

– S & SW aspects
– Lower slope areas?



SAD Causes

• Drought and high temperatures 
(Worrall et al. 2008)

– Early 2000s in IM West and W Canada
– Similar effects from a 1961 drought in W 

Canada

• Fine root damage caused by extreme winter 
freeze followed by drought could reduce 
water and nutrient uptake

Climate changes seem to be causing SAD



SAD Causes

Decline Disease Hypothesis
(Frey et al. 2004, Worrall et al. 2008)

• Stand/site factors predispose
(Low elevation, S/SW aspect, low slope)

• Defoliation/severe drought + high temp 
during the growing season incite 

• Certain insects/pathogens contribute



SAD Contributors
• Cytospora canker:

– The most common aspen fungus,
normally not serious

• Poplar borer (and Bronze poplar borer): 
– Infest all age-classes esp stressed trees 

signs of ejected frass and dried sap 

• Aspen bark beetles: 
– Affect dead bark or stressed trees fairly commonly, 

mining the bark on the trunk and large branches

(These are species that do not normally kill aspen.)



Climate Change & Aspen 
Preferred Climate

• Aspen growth is limited by
– Temperature
– Precipitation, including snow
– Radiation
Bright, warm (especially soil), and wet

• Better at southern aspects at high 
elevations (and vice versa)

• Otherwise stress-tolerant
– Leaves
– Clonality



Aspen are water-limited, drought-intolerant
– moisture deficits in w. Canadian interior have a 

more negative effect on boreal aspen than 
insects, even severe forest tent caterpillar 
outbreaks 
(Hogg and colleagues)

– Pathogens and herbivores interact with 
environmental stress

– e.g., SAD

Climate Change & Aspen 
Preferred Climate



Climate Change & Aspen 
Response to future climate

• Drier
• Hotter
• More fire/extreme weather 
• More CO2

• A modeling example
Aspen in the Canadian boreal will increase 

productivity for the next 200 years, acting 
as a large carbon sink, as long as 
prolonged droughts do not occur 
(Grant et al. 2006)

= Bad
= Good and Bad

= Good
= Mixed:

?



Managing Aspen

• Healthy aspen groves should have multiple age 
classes mostly younger than 100 years, adequate 
sprouting, and an ample herbaceous layer underneath 
the canopy 

• 5 main risk factors for aspen:
– conifer cover (understory and overstory) > 25%
– aspen canopy cover < 40%
– dominant aspen trees > 100 yrs old
– aspen regeneration < 500 stems per acre (5-15 ft tall)
– sagebrush cover > 10%





www.fs.fed.us/psw/topics/climate_change/ecosystem/quaking_aspen.shtml





http://www.fs.fed.us/psw/topics/climate_change/ecosystem/
quaking_aspen.shtml
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