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• 27,000 trees killed 
• San Diego, Riverside, & 

Orange Counties in 
California 



Emphasis on distribution of 
known hosts 
 California black oak 
 Canyon live oak 
 Coast live oak 
 Emory oak 
 Interior live oak 
 Silverleaf oak 

Data sources 
 Forest Inventory and 

Analysis 
 Little’s Tree Atlas  
 Urban areas (City lights 

data) 







Four major components 
 Suitable climate 
 Species distribution 

model 
 Cold tolerance 

measurements  
 Suitable hosts 
 Natural spread 





66 presence points from Coleman and Seybold 
(2008, 2011), Coleman et al. (2012), Haavik  et 
al. (2014a,b)  
 
“Background” data geographically 
constrained. 
 
Avoid co-linear climate predictors. (Start with 
19 bioclimatic variables from WorldClim.org at 
30 arc-second resolution). 
 
25 replicate models 
13 randomly drawn presence points. 
 
 
Models projected back to North America 

 From Peterson 
(2003)  









Mean temperature of warmest quarter Precipitation in driest month 

Contribution: 94.7% Contribution: 5.3% 



Unsuitable 

Suitable 

Moderately suitable 

Urbanized 
AUC = 0.949 





Thanks Laurel Haavik & Tom Coleman  for larvae! 
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-22°C = -7.6°F 



Winter mortality >>50% 

Winter mortality 
>50% 



AUC = 0.949 
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No choice assays 
• Coastal live oak (Quercus agrifolia): 
• California black oak (Quercus kelloggii): red-oak group  
• Interior live oak (Quercus wislizeni )  
• Engelmann oak (Quercus engelmannii): non-host  
• Blue oak (Quercus douglasii ): white-oak group 
• Oregon white oak (Quercus garryana) 
• Valley oak (Quercus lobata) 
• Canyon live oak (Quercus chrysolepis): intermediate 

(goldencup)-group 
• Cork oak (Quercus suber ): Cerris group 

Measure adult survival & 
fecundity. 
Measure survival & development 
of larvae put in hosts. 
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Q. agrifolia (Coast live oak)-known GSOB host 
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Adult daughters/mother 

Likelihood of replacement 



Q. engelmannii (Engelmann oak)-known non-host 
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Adult daughters/mother 



Quercus sp.                        Expected adult 
daughters/mother 

Prob. of 
replacement 

Pre-test 
status 

Q. wislizeni  (Interior live oak) 6.48 0.996 Known 
host 

Q. kelloggii (California black oak) 8.21 0.958 Known 
host 

Q. lobata (Valley oak) 5.56 0.947 

Q. agrifolia (Coast live oak) 4.77 0.906 Known 
host 

Q. suber (Cork oak) 1.96 0.579 

Q. douglasii (Blue oak) 1.58 0.487 

Q. chrysolepis (Canyon live oak) 1.16 0.342 

Q. garryana (Oregon white oak)  0.33 0.081 

Q. engelmannii (Engelmann oak) 0.31 0.067 Non-host 





Emory oak (Q. emoryi) 
Sliverleaf oak (Q. hypoleucoides) 

California black oak 
(Q. kelloggii) 
 
Interior live oak 
(Q. wislizeni) 
 
Coast live oak (Q. agrifolia) 

Winter mortality >>50% 

Mortality >50% 



Emory oak (Q. emoryi) 
Sliverleaf oak (Q. hypoleucoides) 

California black oak 
(Q. kelloggii) 
 
Interior live oak 
(Q. wislizeni) 
 
Coast live oak (Q. agrifolia) 

Canyon live oak 
(Q. chrysolepis) 

Valley oak (Q. lobata) 

Blue oak 
(Q. douglassii) 

Winter mortality >>50% 

Mortality >50% 
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 GSOB is likely to 
encounter suitable 
climate and hosts in 
much of California. 

 Relatively slow natural 
spread and patchy 
habitat improve chances 
of management success. 

 Need more research to 
evaluate suitability of 
eastern oaks. 



 Special Technology 
Development 
Program (USDA 
Forest Service, Forest 
Health Protection, 
Region 5) for funding. 

 Laurel Haavik for 
biological data. 
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