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Background
 

•	 Tamarisk beetles introduced to the Virgin 
River in 2006 at St. George, Utah 

•	 Widespread defoliation noted in 2008, 
progressed downriver 

•	 Cooperative effort to understand impacts
 
–	 Bureau of Reclamation 
–	 Utah Division of Wildlife Resources 
–	 SWCA Environmental Consultants 



Objective
 

•	 Quantify Diorhabda beetle defoliation 
metrics related to Southwestern Willow 
Flycatcher nesting habitat and examine 
the nature and strength of potential 
correlations with nesting success. 



Basic Design
 

•	 Collect ground data and satellite imagery:
defoliated and non-defoliated saltcedar stands. 

•	 Determine relationship between vegetation
data and satellite imagery. 

•	 Extrapolate ground data to flycatcher nesting
sites via satellite imagery relationships. 

•	 Ascertain associations between extrapolated
ground data and nesting data. 



 

Ground Data 

•	 Two sites on the Virgin River: 
–	 St. George (defoliated) 
–	 Mormon Mesa (non-defoliated) 

•	 25 monitoring locations at each site 

•	 Data collected approximately every 2
weeks 
– April through September of 2010 and 2011 



St. George 



Mormon Mesa 



Monitoring 
Points 

• Points at in center of 
LANDSAT-oriented 
grid pixels (centroid
points) 

• Examined vegetation
density/composition
of all centroid points 
at a distance of 25-55 
meters of all previous
know nesting
locations 
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Data
 

Vegetation 
• Foliar density 
• Foliage color 
• Leafless stems
 

• Photographs 

Microclimate
 
•	 Temperature 
•	 Humidity 

Beetles 
•	 Categorical population 

size by life stage: 
•	 Egg 
•	 Larvae 
•	 Adult 

Imagery 
•	 LANDSAT 
•	 QuickBird 



St. George Vegetation, 2010 



Mormon Mesa Vegetation, 2010 



Mormon Mesa Vegetation, 2011 



Microclimate Temperature 
St. George, 2010 



Microclimate Temperature 
Mormon Mesa, 2010 



Pairwise Correlations: 
NDVI and Ground Variables 

St. George, 2010 



Pairwise Correlations: 
NDVI and Ground Variable

St. George, 2010 
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