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Emerging viruses 

From Bean et al. 2013. Nature Reviews Immunology  
  





Spillover events are seasonal 

Plowright, Eby et al. 2014 



Health and abundance of winter feeding habitat 

Health of flying-foxes 

Risk of Hendra spillover 



Nectar and pollen diet 
 
 

Congregate in large colonies 
 
 

Migrations are largely nomadic 

Flying fox ecology  

Eby 1991, Roberts et al. 2012, Martin and Welbergen unpublished 



Summer / autumn feeding habitat 

winter feeding habitat 

Tweed Valley Tourism 

   

Reserve bias 
+  altitude 
+  slope 
-  soil fertility 
-   suitable for  
    agriculture 
 

Joppa and Pfaff 2009 

Winter habitat is heavily cleared, under threat, poorly protected 

World Database on Protected Areas  2014 



Eby and Law 2008 

59 diet species 
34% of range area 

    ALL FEEDING 
HABITAT 

RELIABLE  
WINTER HABITAT 

4 diet species 
1.3% of range area 
3.8% of total  
feeding habitat 

0.4% of range area 
1.3% of total 
feeding habitat 

PROTECTED  
WINTER HABITAT 

Distribution and abundance of feeding habitat Distribution and abundance of winter feeding habitat Current land protection doesn’t capture ecology 



Responses to winter food bottlenecks: 
•   fission into small colonies in marginal habitats 
•   dietary shift to low nutrient foods 



2011 Hendra spillover sites were clustered near small  
flying fox colonies in marginal urban and peri-urban habitats 

large colonies near 
flowering woodland 

small colonies near 
marginal food 

Hendra spillover 
sites 



 
Most Hendra virus spillover 
events are associated with 
urban and peri-urban bat 

colonies 

Urban and peri-urban areas 

Flying-fox colonies associated 
with Hendra virus spillover 



Food bottleneck 
behaviors 

Hendra 
virus 
spillover 



1. Increased Contact 



Urban bats – 
introduced food 
sources  
(in horse paddocks) 
 

1. Increased Contact 

Migratory bats - 
nectar in native 
forests 



2. Nutritional 
stress triggering 
viral shedding 



2. Nutritional 
stress triggering 
viral shedding 

Virus shed in pulses of 
linked to pulses of 
spillover 

Poor quality food sources 
(junk food) during the 
winter resource bottleneck 



3. Changing viral dynamics 



 

Steve Parish © 

• Enlarge the under-represented conservation estate 
• Protect what we have: remaining critical winter feeding 

habitat (i.e. intact lowland coastal forests) 
• Regenerate what can be restored 
• Strategic conservation of winter feeding habitat in 

private lands 
• Killing or shifting bats in colonies will not reduce the 

risk of spillover 
 

Solution Agenda 
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