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Ground Observations 

Ground observations revealed the following: 

 

Recent and rapid—The great majority of the damage 

appeared to be very recent and had occurred rapidly. 

Some stands were nearly completely dead, with intact 

bark and fine twigs still on the stem, almost as if they 

were dormant. Others had similarly recent mortality 

along with stems that had dieback and/or thin foliage.  

 

Landscape scale—Where damage was common, 

extensive landscapes, including many stands, were 

similarly affected. Damaged areas of several kilometers 

in extent have been seen.  

 

Sparse regeneration—Many stands had understory 

stems (< 12.7 cm DBH), but generally these were 

sparse and most were large enough that they appeared 

to have arisen before the current mortality event.  

 

Biotic agents—Agents that typically cause the most 

mortality of mature aspen in Colorado, most notably 

sooty-bark canker (Hinds 1964; Juzwik and others 

1978), were observed infrequently. Instead, a group of 

secondary, stress-related agents was found associated 

with dieback and mortality. Typically a few of them 

were found together in each deteriorating stand, but in 

various combinations. They were Cytospora canker, 

poplar borer (Saperda calcarata), bronze poplar borer 

(Agrilus liragus), and two species of bark beetles 

(Trypophloeus populi and Procryphalus mucronatus). 

 

Effect of prior management—In damaged areas, 

patches that were cut in the past consistently stood out 

as solid green, healthy areas, often surrounded by dead 

and dying residual, unmanaged overstory. 
 
Geographic Analysis 

Elevation—The frequency distribution of aspen vs. 

elevation forms regular bell curves on all four forests 

that were studied (figure 1). The damaged aspen 

(expressed as a proportion of the cover type) was 

generally highest at low elevations and decreased to 

nearly zero at high elevations. However, the Grand 

Mesa was anomalous in this regard, with a peak of 

mortality near the upper end of the elevational range. 

 

The Grand Mesa is capped with a thick layer of basalt 

derived from lava flows (figure 2). Around the cap is a 

“landslide bench” derived from broken fragments of 

basalt (Yeend 1969). The landslide bench is a coarse 

jumble of basalt fragments with poor soil development. 

The anomalous high-elevation aspen mortality on the 

Grand Mesa occurs precisely on this landslide bench, 

most likely as a result of its droughty soil 

characteristics.  

 

Aspect—Aspen cover type was most frequent on north 

aspects at low elevation and south aspects at high 

elevation. Damaged aspen tended to be most frequent 

on south and southwest aspects at all elevations. 

 

Slope—On all forests and all elevation bands, damaged 

aspen consistently occurred on flatter slopes than did 

healthy aspen.  
 
Stand Data 

In the 31 measured stands, mortality ranged from 0 to 

100% of standing trees. Findings were as follows: 

 

Mortality associated with open stands—Stands of 

high density (up to 1200 stems ha-1) had low levels of 

mortality. Open stands (as low as 200 stems ha-1) had 

more variable levels of mortality. As a result, mortality 

was significantly and negatively correlated with 

density (R = -0.38, P = 0.033.  

 

Figure 1––Elevation distributions of aspen cover type 

(dashed lines) and damage (solid lines; as a 
percentage of cover type) on four national forests. 
Triangles indicate mean elevations of healthy (hollow) 
and damaged (solid) aspen). 
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