
SITE CONDITIONS IN THE LONG TERM:  

Collaborating to Evaluate Vegetation Changes, Beetle Activity and Current 
Conditions in South Eastern Utah 

 
COLLABORATORS in the SE Utah Riparian Partnership  
Bureau of Land Management (Moab Field Office primarily), National Park Service 
Forestry Fire and State Lands( Sovereign and Wildland Urban Interface),   
Utah Department of Wildlife Resources 
Grand County Weed Department, Moab City, Town of Castle Valley 
Utah Conservation Corps, Plateau Restoration Inc, Rim to Rim Restoration, The 
Grand Canyon Trust, The Nature Conservancy (Moab Office), and private 
individuals. 

 
Specific Contributors to these monitoring efforts 
Kara Dohrenwend, Rim to Rim Restoration 
Gabe Bissonette, Bureau of Land Management, Moab Field Office 
Tim Higgs, Tim Graham and Wright Robinson, Grand County Weeds 
 

WHY MONITOR 
In 2004, the Grand County Weed Department released tamarisk leaf beetles 
(Diorhabda carinulata) on private and state land in SE Utah.  By 2007 
tamarisk in the Grand County portion of the Colorado River corridor 

defoliated at least once during the growing season, raising concerns about fire risk in high use recreation areas. 
This concern, coupled with unknowns about long term beetle effects on tamarisk led to a rapid increase in 
tamarisk removal efforts along the Colorado River Corridor on both public and private land.  In response to 
beetle impacts, as well as organizational efforts by the Tamarisk Coalition in SE Utah, the SE Utah Tamarisk 
Partnership began meeting in 2006.  Initially 26 organizations, this group drafted a plan addressing impacts in 
riparian areas along the Colorado River and its tributaries from the Colorado state line to the confluence with 
the San Juan River.  This group continues to meet, now called the SE Utah Riparian Partnership (the Partnership), 
to share lessons learned through hands on work and monitoring, and to work to coordinate projects. 
 
When the leaf beetles were released the Grand County Weed Department, with input from the Grand County 
Weed Board, initiated tamarisk leaf beetle monitoring efforts to track beetle establishment. Systematic 
monitoring started in 2007 when it became obvious beetles were well established.  In 2011, as tamarisk began 
to show evidence of significant decline, the County began monitoring tree mortality as well as other plant 
recruitment under defoliated tamarisk trees.  
 
In 2007 Rim to Rim Restoration initiated vegetation response monitoring efforts to gather information at 
treatment locations along the mainstem Colorado, as well as up highly used tributariues including Mill Creek and 
Kane Creek.  This monitoring program sought to better understand the response of vegetation to manipulation 
and to augment shorter term BLM project monitoring by establishing long term transects at various private and 
public project sites. 
  
Over 10 years later both monitoring efforts, while somewhat modified from initial efforts, continue to collect 
data about beetle activity, tamarisk tree mortality, vegetation response to beetle activity in unmodified areas 
and in areas of vegetation manipulations.  Monitoring efforts are hard to fund, leaving little capacity for sharing 



monitoring observations. Recent contributions from the Restore our Rivers campaign by the Tamarisk Coalition 
to the SE Utah Riparian Partnership have helped fund efforts by Grand County and Rim to Rim to compile, 
summarize and report about these monitoring efforts.  Reporting about these observations for use by land 
managers in SE Utah and other nearby areas where beetle populations have only just established is scheduled to 
be completed in 2018 or early 2019, but additional funding is necessary to reach this goal. 
 

SOME BEETLE AND VEGETATION CHANGE OBSERVATIONS 
After their release in 2004, the tamarisk beetle population 
grew exponentially across Grand County, evidenced by the 
expansion of the area covered by defoliated tamarisks.  The 
extent of tamarisk defoliation was estimated to be less than 
4 acres in 2005, roughly 995 acres in 2006, rose to 10,000 
acres in 2007, and extended to approximately 1,600,000 
acres by 2008.  Grand County Weed Department made 
limited observations about tamarisk leaf beetles near release 
sites between 2004 and 2006, and began systematically 
monitoring beetle movements and subsequent responses of 
tamarisk in 2007 as defoliation became widespread 
throughout the river corridor.   
 
Monitoring methods are based on a USDA APHIS protocol 

where sentinal trees with a tagged target branch were selected throughout the county and routinely monitored 
recording beetle numbers for all three life stages found on the target branch as number of egg sets, larvae 
(larval stages will be pooled), and adults that are counted in separate 15-second intervals.   In addition, the 
percent of the target tree canopy that is green, yellowing, defoliated (brown), re-foliating, brown a second time, 
and dead were recorded at these trees.  Systematic field notes about the condition of the entire tamarisk stand 
around the target tree, other observations of beetle abundance, behavior, and other metrics supplement the 
basic data. 
 
It has been noted that beetle population fluctuations depend on previous population levels, past and present 
weather, and tamarisk foliage availability and life history phenology of the beetle.  Peaks and troughs vary year 
to year, but the general pattern is the same (Graph 1).  The beetle population defoliated most tamarisk across 
the county by 2010 as judged by monitoring and from aerial surveys (Graph 2). Total adult numbers fluctuated 
but remained quite high from 2010-2012, with defoliation also relatively high.  It appears that beetles began to 
respond to reduced available tamarisk foliage by 2011, with the interaction significantly impacted by weather in 
2011 and 2012 (Graph 3). This herbivory-weather 
interaction is thought to have initiated the observed 
Diorhabda population decline through 2015.  
 
Plant recruitment under tamarisk trees in decline has been 
measured at 15 sites since 2011.  Total plant cover 
increased on average at all 15 sites from 2011 to 2016 
(Graph 4).  The species composition and relative cover are 
extremely variable over time and space with an overall 
tendency for an increase in native species. Both native and 
non-native perennials are increasing and annuals are 
decreasing over all the sites, although individual sites may 
show opposite trends. 



 

VEGETATION RESPONSE TO REMOVAL OF TAMARISK AND OTHER LARGE WOODY EXOTIC TREES 
According to BLM reports, a significant amount of tamarisk removal work occurred throughout the Colorado 
River area between 2004 and 2010: 342 acres along the River and minor tributaries were thinned, piled and 
burned; 7 acres were broadcast burned as a test; 197 acres were bull hogged; 354 acres were treated with 
herbicide; and 216 acres were seeded and 128 planted with trees (mostly at campgrounds) with a total foot 
print of over 546 acres of public land treated in a 6 year period.  Private land owners, and work by The Nature 
Conservancy and Utah Department of Wildlife Resources jointly managed Matheson Wetlands, treated at least 
another 100 acres during that time.   
 

Varied site conditions, a myriad of initial treatments and follow up methods (or lack of follow up), as well as the 
rapid spread of the tamarisk leaf beetle from its initial local releases in 2004 suggested to Rim to Rim that long 
term quantitative monitoring of the vegetation response to tamarisk removal could provide useful insight in 
terms of the plant response to tamarisk removal.   The monitoring protocol was modeled after several methods 
we found used by others performing short term monitoring (usually only one to three years) in the Colorado 
River Basin, most notably was the work by Michele DePrenger- Levin in conjunction with Dr. Anna Sher from the 
Denver Botanic Gardens. 



 
Monitoring locations were selected from over 50 
removal sites on Bureau of Land Management land 
and over 10 private sites along the Colorado River 
within 50 miles of Moab. Factors influencing these 
sites were listed,  with an emphasis on identifying 
unchangeable site conditions as well as factors 
influenced by project design.   These factors fall into 
three categories:  environmental conditions and 
events, site conditions and land management 
actions.  
 
Initial removal methods noted include broadcast 
burning (accidental or intentional), large scale 
mastication of biomass with herbicide follow up, cut 
stump/spray treatments, chipping of brush piles 
from cut stump treatments (with a chipper or with a 
masticating machine), or burning cut stump 
treatments.  At each monitoring site the 
environmental and site conditions have been 
cataloged and documented to provide context for 
the land management actions.  This includes mostly 
the land uses (past and present), the overall size of the site compared to the size of the removal area, the 
vegetation around the site, flooding extents and other site description.   Additionally, in 2011, soils samples 
were collected and analyzed for all monitoring sites.  
 
A report with summary data and other detailed observations for each site, as well as tables and graphs 
summarizing the sites in relation to each other is in process. One of the more surprising observations in recent 
years is the not insignificant increase in relative native cover at locations along the River (see table below).  
Earlier observations suggested a tendency towards lower relative native cover over time, especially at some 
sites significantly infested with knapweed or kochia. Currently, many sites exhibit higher relative native plant 
cover with some sites reflecting significantly lower exotic plant cover, even in some locations with established 
knapweed or high densities of kochia in 2012 (Graph 5).  Drought conditions over the past few years may be 
inhibiting exotic species growth, at least temporarily.  
 

Relative native plant cover compared to total native cover and total exotic cover at the first data collection 
compared to the latest data collection.  
Somewhat surprisingly, 10 years after project 
work many sites show a relative native cover 
increase even at locations that appeared to be 
dominated by exotic species in 2011 and 
2012.  At times it is a reflection of a reduction 
in exotic cover only, but other times it is a 
reflection of an incrase in native cover.  The 
aerial image shows sites with a relative native 
cover increase in green, a decrease in red, and 
a mixed vegetation response in orange. 
 



FUTURE COORDINATION & COOPERATION: MAINTAINING MEMORY  
 
The SE Utah Riparian Partnership has realized its institutional memory regarding projects and work outcomes is 
in jeopardy.  An effort partially funded through Restore our Rivers funding to facilitate reporting monitoring 
locatons as well as some of the observations from the past 10 years isbeginning.    For the moment many long 
term members of the Partnership are still active, but as people approach retirement and as personnel shift in 
some agencies, gaps in knowledge have appeared.  To facilitate better long term information transfer the 
Partnership is developing a geodatabase to ensure current and future land managers and private land owners 
have information as it continues to be collected.  This can also link to past and future monitoring information. 
 
To this end the Partnership is inventorying all past work in the area focused on tamarisk and Russian olive 
removal to link it to beetle and vegetation monitoring efforts.  In 2018 all project sites  along the Colorado River 
and side canyons from the Colorado State Line to the Canyonlands National Park Boundary will be re-assessed to 
create a new baseline of information.  The reassessments will include repeat photography, a record of initial 
removal work and follow up activities at each site, and a simple vegetation survey at all sites to record changes 
over time.   Partnership members, through support from the Restore our Rivers funding from the Tamarisk 
Coalition as well as from other sources, are working to compile monitoring records and observations into 
shareable documents to help land managers in our areas and other nearby locations better understand the 
dynamics of the leaf beetle, and the efficacy of various vegetation manipulations and follow up treatments. 
Funding for these efforts does not yet meet all anticipated costs, making completion of this important task 
uncertain. 
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