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The Problem:  Pinyon-juniper woodlands and big sagebrush ecosystems have undergone major changes in vegetation structure and composition since settlement by European Americans.  Woodlands have displaced shrub-steppe ecosystems, resulting in dramatic shifts in fire frequency, size and severity.  This project gathered information on: (1) presettlement fire regimes and the spatial and temporal changes that have occurred in Intermountain Region woodlands and sagebrush ecosystems since settlement; (2) changes in fuel loads and the consequences for the ecosystem types and conditions that currently exist on the landscape; and (3) the environmental and ecological factors that influence community susceptibility to invasion by nonnative species. 
Approach:  (1) The researchers evaluated the spatial and temporal dynamics of the shrub- and woodlands prior to settlement using a combination of plant community, stand structure, and dendrochronology data.  They also examined the influence of varying environmental conditions on current shrub- and woodland dynamics.  (2)  To evaluate the changes that have occurred in fuel loads since settlement, the researchers compared fuel loading characteristics for sagebrush ecosystems that are functional, at risk, or have been converted to nonnative annual grasses and secondary weeds, and (3) the researchers used mechanistic studies to examine key factors influencing community susceptibility to invasion by cheatgrass (Bromus tectorum) and secondary weeds.  The effects of both the presence and abundance of native species and fire on soil resource availability and, consequently, cheatgrass establishment and reproduction were examined along elevational gradients typical of sagebrush ecosystems in the region.  Also, the effects of fire and community composition on the establishment and spread of two secondary invasives were evaluated. 
Findings:  Nine publications summarizing the research are currently in progress (Chambers et al, 2005).   
· Miller and Johnson (2006) found that woodland expansion was greatest on north aspects and at higher elevations, primarily because the rate of tree establishment declined with exposure.  
· Using belt transects across mountain ranges in Nevada and Utah, Miller et al (in press) found that a major increase in tree dominance began in the 1880’s and continues today.   Woodlands now occupy about 70 – 80 % of an area that contained little to no woodlands prior to the 20th century.   These woodlands contain 4-5 x more fine fuels than areas without trees.  
· Yanish et al (in prep) examined changing fuel loads and fire behavior with expansion of western juniper woodlands into sagebrush.  For the two sagebrush cover types examined (big mountain and low sagebrush), fuel loads increased in early and mid-succession and then declined.   The researchers suggest that the most effective time to use fire to control juniper encroachment is during the early stages of succession when fuel loads are high.  
· In a series of experiments conducted across replicated plots in Utah and Nevada, Blank et al (in prep) found that soil nutrient availability is increased by burning and removal of vegetation.   Because cheatgrass (a fast growing exotic) is nitriphilic, sites that have been burned or have had vegetation removed may be at risk for invasion by cheatgrass.  
· Using the same experiment, Whittaker et al (in prep) examined how changes in vegetation and as a consequence, soil water availability may influence expansion of cheatgrass.  Within a year of vegetation removal, there was more water at depth with removal compared to the control treatment.   This effect was most pronounced when vegetation removal was combined with burning. 
· Roundy et al (in press) calculated cheatgrass germination potential by season, year, and elevation for the Utah and Nevada transects.  They found that while germination potential varied greatly across season and year, it was still sufficiently high for cheatgrass to germinate on most sites and in most years.   They suggest that managing for residual vegetation may be the best way to reduce cheatgrass invasion.  
· Finally, Chambers et al (in press) examined cheatgrass establishment and reproduction as a function of elevation, vegetation removal, and fire along the transects in Utah and Nevada.   Establishment and reproduction varied across elevation gradients and appeared closely related to temperature at higher elevations and soil water availability at lower elevations.  Soil water and nitrate availability increased following fire and removal; biomass and seed production increased 2 to 3 times following removal, 2 to 6 times after burning, and 10 to 30 times following removal and burning.  On sites with relatively high cover of perennial herbaceous species, i.e., sites in high ecological condition, native perennials typically increased following fire limiting B. tectorum growth and reproduction.  
· Shaw et al (in prep) provide some basic ecological information on the invasion of rush skeletonweed (Chrondrilla juncea) into sagebrush communities.   They note that continued expansion on the Snake River Plain is possible. 
· Whittaker and Jensen (in prep) attempted to examine 1) the changes in fuel loading causes by squarrose knapweed in different communities, 2) the effect of fire on the susceptibility of the communities to invasion by knapweed, and 3) the effect of burning season on the communities.   Apparently due to droughty conditions for 2 seasons, and low levels of establishment, biomass levels were low across species.  
Deliverables and Technology Transfer:

The PIs list 8 separate deliverables in their proposal and a number of additional tech transfer mechanisms, including presentations with field tours, presentations at meetings, a GTR summarizing the results, and a series of Technical Bulletins.  The final report (September 2005), lists a total of 21 publications completed or in progress (including 4 GTRs and 3 theses) and 41 presentations that were given at agency meetings, professional meetings, or symposia.   
Project and Tech Transfer Implementation:   
Obviously an exceptionally productive group!   All project objectives were met.   However no specific information was provided regarding field tours or Technical Bulletins.  
Reference (including full citations for the nine manuscripts in process or in press):
Chambers, Jeanne C., E. Durant McArthur, Steven B. Monson, Susan E. Meyer, Nancy L. Shaw, and Robin J. Tausch, Robert R. Blank, Steve Bunting, Richard R. Miller, Mike Pellant, Bruce A. Roundy, Scott C. Walker, Alison Whittaker. 2005. Sagebrush Steppe and Pinyon-Juniper Ecosystems - Effects of Changing Fire Regimes, Increased Fuel Loads, and Invasive Species. Joint Fire Sciences Report Project #00-1-1-03.
Johnson, Dustin D., Miller, Richard F.  2006.  Structure and development of expanding western juniper woodlands as influenced by two topographic variables.  Forest Ecology and Management.  229:7-15.
