
Galleries and adult of 
an aspen bark beetle, 
Trypophloeus populi.

Sudden aspen decline
in southwest Colorado

In 2004, foresters in south-west Colorado began to 
report unusual, rapid dieback and mortality of aspen.  
Mortality has increased rapidly in Colorado and 
has attracted intense media interest and concern from 
wildlife officials, forest managers, forest products 
industry, environmentalists, and others. We have 
named the syndrome sudden aspen decline (SAD).

We initiated a project in 2007 to determine the 
severity, site/stand factors and causes of SAD. 

Work has been in two phases.  The results of the first 
phase, including landscape and stand factors 
associated with damage and a hypothesis on the 
causes, are published§ and are not presented here. 
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Colorado’s aspen acreage 
was affected

In 2007 and 2008, we completed 162 intensive field 
plots (81 pairs) in southwestern Colorado to identify 
additional causes and stand impacts of SAD. We 
randomly selected damaged plots (>25% crown loss) 
in aerial survey polygons and nearby, paired healthy 
plots (≤25% crown loss). Measurements included:

Note that regenerated 
clearcuts are healthy, 

surrounded by dead and 
dying residual overstory

Background and earlier work

Preliminary results

Preliminary Conclusions
1.Two sources of data indicate that regeneration is 

not responding to recent crown loss and mortality.

2.Poor regeneration in damaged stands is 
associated with dying root systems.

3.Within the overstory (stems ≥12 cm DBH), neither 
age nor DBH are related to crown loss and 
mortality, on either a plot basis or a tree basis.

4.Regeneration (stems <12 cm DBH) is generally 
healthier than the overstory.

5.Each biotic agent associated with SAD (left) has 
distinct patterns of occurrence in healthy vs. 
damaged plots, host DBH, contagion, etc.

6.Many site variables contribute small parts of the 
variation in crown loss (a measure of SAD).

Methods

1.Location, elevation, topographic position, slope, 
and aspect

2.Understory vegetation
3.Soil pit (soil class, mollic depth, texture, water-

holding capacity, stoniness, etc.)
4.Root trench (quantifying live and dead aspen 

roots)
5.Tree data (prism plot, stand structure, crown 

loss, damage agents, increment cores)
6.Regeneration plot

Early summer field work

Soil pit 
analysis

R2 = 0.0008
P = 0.71
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one year after 
clearcutting aspen in SW 
Colorado: 76,600 ha-1

Average regen. 
in uncut, intact 
stands in SW 
Colorado: 
2,500 ha-1

No significant regeneration response to crown loss (including mortality) 
associated with SAD.  This confirms earlier results from two sites.§

Note the elevation 
gradient: healthy aspen 
above, increasing crown 
loss at lower elevations.
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R2 = 0.002
P = 0.418

Despite the widespread belief that SAD is 
related to age structure, neither age nor DBH 
of over-story stems are related to SAD.
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There is a clear trend of increasing crown 
loss from toeslopes to summits, but the 
differences are not significant.
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Damaged plots have significantly 
fewer live roots and significantly more 
dead roots than healthy plots.

R2 = 0.100
P < 0.001
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Site index is significantly related to 
crown loss, but this explains a small 
part of the variation in crown loss.

Biotic agents significantly associated with SAD

Cytospora canker

Poplar 
borer

Armillaria root 
disease on aspen.  

Photo by Jim Blodgett.

Bronze poplar borer 
galleries and larva 

in live bark.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


