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· In 1999, defoliation occurred on 140,000 acres of Federal, Tribal, and state and private lands due to frost damage following a severe June snowstorm.  
· Since 2000, aerial surveyors switched from typically reporting acres defoliated, from which trees recovered, to mostly reporting acres of dieback marked by thinning crowns and mortality.  
· One of the most severe drought events on record occurred in 2002, which resulted in additional aspen dieback and mortality across northern Arizona.   Areas most severely affected within AZ by these events include the Coconino and Kaibab National Forests (NF), and the Chuska mountains on the Navajo Reservation.   Areas moderately affected include the Apache-Sitgreaves NF and Fort Apache Reservation.  In New Mexico, only the Gila NF is reported to have declining clones.  

· One hundred and forty-four evaluation and monitoring plots were established in 18 randomly located sites on the Coconino NF in 2003 and the Apache-Sitgreaves NF in 2004.  Our objectives were to describe mortality levels, regeneration condition, and stand and site variables influencing dieback and decline of aspen on these Forests.  
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In general, sites on the Coconino NF suffered greater mortality and dieback than those on the Apache-Sitgreaves NF, which may be due to the Coconino NF having more sites at lower elevations than the Apache-Sitgreaves.  
· On the Coconino NF lower elevation sites have a higher ratio of dead to live aspen.  More than one-half of the overstory aspen was dead at plot initiation in lower elevation clones and mortality has continued to increase (Figures 1).  Mortality is expected to continue at most sites where many live trees have only 10 to 30 percent of their original crown.  Higher elevation sites are on various aspects, have mixed conifer component and a higher ratio of live to dead aspen trees.  

· A secondary pathogen or insect is associated with mortality on all sites, and includes canker fungi, the bronze poplar borer, and a clear wing moth.  The presence and abundance of these agents varies by site.

· Regeneration by suckering followed overstory dieback on all sites to different degrees, with lower elevation sites sprouting most abundantly in 2003.  For higher elevation sites the spike occurred in 2004.  Currently, there is little aspen regeneration on any site due to heavy ungulate browsing, particularly from elk. All sites have some level of browse damage; the percent browsed ranges from 50 to 100 percent. 

Ungulate browsing of aspen regeneration

Very little aspen regeneration greater than 5 feet in height is found in areas with high elk densities in Arizona.  Successful aspen regeneration is limited to areas devoid of elk or where access is limited (rocky areas and very steep slopes).   Since the mid-1980s, forest managers have built 6 & ½ ft. tall fences around aspen regeneration areas to prevent elk browsing.  These fences are expensive to install and maintain.  Although originally intended as a temporary measure until the trees obtained sufficient height, it was soon realized that fences need to remain for an indefinite period.  Although catastrophic fires have increased in number and size over the past 10 years, regeneration of aspen by suckering has not been successful in most areas due to browsing of newly established regeneration by elk.

Western Tent Caterpillar

In 2004 and 2005 the western tent caterpillar was causing significant aspen defoliation on the Coconino, Kaibab, and Apache-Sitgreaves NFs and likely contributed to the mortality of trees in areas stressed by frost and drought.
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Figure 1  Percent aspen mortality by elevation on Coconino NF, 2006























































































