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Tamarisk invasion and system conversion  











Species Invasions  

Among one of the greatest threats to global 
environmental change. 
     

      

   D’Antonio & Vitousek 1992 



In the US the cost from invasive  
species ca. $120 billon with  
over 100 million acres affected.      

   

   Pimentel et al. 2005     

Species Invasions  



Invasions influence multiple levels of ecological 
organization including compromised ecosystem 
processes to community and population effects. 

     
      
    Brooks et al. 2004 

Species Invasions  



Systems Perspective 





Invasion… conversion… 
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Altered soil chemistry and biology  
 

Local reduction of native plant  
species diversity 
 

Changed native wildlife abundance  
and diversity 
 

Reponses of biological control unknown 
 



Species Management and Control 





tamarisk leaf beetle 
Chrysomelidae 

Diorhabda spp. 
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Unprecedented Natural Experiment  
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Researchers have documented 
unanticipated consequences caused 
by the introduction of an insect 
biocontrol agent on higher trophic-
levels.  
 
Pearson et al. 2005 

Biological Control 



Omnivorous deer mice (Peromyscus 
maniculatus) had greater overwinter 
survival because of subsidies from the 
insect agent.  
 
Pearson and Callaway 2006, 2008 

Biological Control 



Increased numbers of P. maniculatus 
caused greater seed predation on 
native plants and mice populations 
had greater incidences of hanta virus. 
 
Pearson and Callaway 2006, 2008  

Biological Control 





Research Objectives 
Evaluate small vertebrate communities among mixed vs. 

monotypic Tamarix stands to understand potential impacts 
of biocontrol 

 

• What is the pattern of herpetofauna community in mixed-
native and exotic habitat 

• What is the pattern of small mammal community in mixed-
native and exotic habitat 
• Arthropod community 

 

 



                                                                                                                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





Pre Beetle Patterns 



•Live trapping methods 
•18 sites – 10 monotypic exotic and 8 mixed-native 
•7 species of lizards 
•424 trap days in 2009, 358 trap days in 2010 
•329 unique lizards in 2009, 336 unique lizards in 2010 

Methods - Lizards 
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Lizard Abundance 

• Two species abundances 

 differ among habitat types 



• Pattern driven by ASTI 

• Less common species negatively influenced by exotic  
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• Species richness greatest in exotic, but 

• Diversity is slightly greater in mixed 

Lizard Diversity 



•Live trapping in pitfalls 
•18 sites – 10 monotypic exotic and 8 mixed-native 
•18 Orders 
•424 trap days in 2009, 358 trap days in 2010 

Methods - Arthropods 
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Arthropod Abundance 

• Arthropod abundance 

 greater in mixed habitats 
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Arthropod Diversity 

• Arthropod diversity 

 lower in mixed habitats 



•Live trapping methods 
•16 sites – 8 exotic and 8 mixed trapping girds 
•5 species 
•251 unique individuals  
•Data are pre beetle in 2010 

Methods - Rodents 



• Similar overall abundance 

Small Mammal Abundance by Habitat Type
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Mixed Monotypic

Habitat Type

Rodent Abundance 
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• Species abundances 
differ by habitat 

Rodent Abundance 



Rodent Abundance 
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• Pattern driven by PEMA 

• Less common species negatively influenced by exotic  



•Significantly greater species diversity in mixed habitat 

Rodent Diversity 
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Project Summary 
Evaluate small vertebrate communities among mixed 

vs. monotypic Tamarix stands to understand 

potential impacts of biocontrol 
 

• Rodent and lizard abundances are similar in mixed and 

exotic habitats, driven by generalist species 

• Species-specific responses: desert wood rats and desert 

spiny lizards more abundant in mixed habitat 

• Rodent and lizard diversity is greater in mixed habitat 

• Less common species appear to be negatively 

influenced with by Tamarix dominance 

 

 



Implications 
Predictions for post-beetle habitats  
 

• Insectivorous species may increase in abundance from 

biocontrol agent  

– Feeding trials confirm beetle as food 

• Species-specific responses: desert woodrats and desert 

spiny lizards more abundant in mixed habitat 

– Related to habitat features of mixed sites 

• Wildlife species are one component of a comprehensive 

monitoring scheme to address multiple management 

goals 
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Native Plant  

Establishment 
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24 cross channel transects 

>500 plots 

> 2000 seed pool and  
soil chemistry samples 

Targeted and detailed mapping 

LiDar imagery  

Repeat sampling with pre beetle data 

Seasonal monitoring defoliation patterns 



Comprehensive Biophysical Sampling and Surveying 



Native Plant Recruitment 



Secondary Weeds Native Plant Recruitment 



Restoration Sites 



Restoration Sites No Action Needed 
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