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About Me!

• Ph.D. in Ecology, Evolution, and 
Conservation Biology at the 
University of Illinois at Urbana-
Champaign

• M.S. in Biology at Eastern 
Kentucky University

• B.S. in Biology at Indiana State 
University

• 9 years of research with boxes



What are bat boxes?

Martin Bideguren et al. 2018. Biodiv. and Conserv.



Bat boxes are used by many 
bat species globally





https://wildlife.nres.illinois.edu/safer_bat_boxes/



Bat box research has been going on for a long 
time

Rueegger. 2016. Acta Chrio.



Methodologies

• Spotlights
• Exit counts
• Guano detection



Methodologies

• Radio 
transmitters

• Pit tags



Solar-exposed bat boxes are attractive

Brittingham and Williams. 2000. Wildlife Society Bulletin

• Many bats will preferentially select sun-exposed bat boxes
• Warm roosts favor pup development and reduce energy expenditure



Darker paint colors are attractive
Kerth et al. 2001. Oceologia Weier et al. 2019. PeerJ



Design can improve attractiveness

Hoeh et al. 2018. Plos One Rueegger et al. 2020. Pacific Conservation Biology



Using bat boxes to measure the 
economic importance of bats

• Crop pest suppression
• Reduction in crop damage
• Diet

• Reforestation



Bat boxes can lead to pest suppression

Puig-Montserrat et al. 2015. Mammalian Biology



Using bat boxes to study bat diets



Bax boxes and be used to study seed dispersal
Kelm et al. 2008. Conservation Biology



Using bat boxes to 
study social cues and 
behavior
• Do bats use roosts they are 

familiar with?
• Are conspecific cues 

important?



Olfactory Cues

Rizzi et al. 2025. Animal Behaviour



Acoustic cues

Crawford et al. (in prep)



Information transfer among bats

Kerth and Reckardt. 2003. Proc. R. Soc. Lond. B



Improving bat boxes for conservation

• Few measures of bat reproductive 
success and survival in artificial roosts

• Poor understanding of physiology and 
energetics

• Problems with overheating
• Problems with ectoparasites
• Potential for behavioral change
• Consequences of putting bat boxes up 

on degraded landscapes



Energy expenditure and white-nose syndrome

• Bats with larger fat stores 
may have better odds of 
surviving winter with WNS

• Improving summer habitat 
could benefit WNS-
impacted bats

Wilcox and Willis. 2016. Conservation Physiology 



Ectoparasite loads
O’Keefe et al. (in prep)



Bat deaths from overheating are becoming 
more common in the literature



What temperatures 
are stressful to bats?

• Large body of respirometry 
literature on bat heat tolerance

• Field observations of bat 
behavioral responses to heat in 
barns and artificial roosts

• Bats generally avoid 
temperatures > 40°C

• Die after an hour exposure to 
45°C





What can be done to prevent artificial roosts 
from overheating?
• Choose lighter paint 

colors (≤ 40% black)
• Increase the heat 

capacity of artificial 
roosts

• Increase the amount 
of insulation in 
artificial roosts

• Supply larger artificial 
roosts

Tillman et al. 2021 Ecological Solutions and Evidence



Frontiers in bat box research
More microclimate research is needed

Bakken et al. 2022. Journal of Thermal Biology



Frontiers in bat box research

Parker et al. 2022. Methods in Ecology and Evolution



Frontiers in bat box research
• Behavior

• What happens when bat box using colonies lose 
access to bat boxes?

• What happens when you give nomadic species 
permanent roosts?

• Do bats born in bat boxes preferentially select 
familiar bat boxes over other alternatives?



Frontiers in bat 
box research

• Landscape context
• How do predators of bats respond 

to boxes?
• Should you put up bat boxes on 

highly degraded landscapes?



Expand work to the Global South

Rueegger. 2016. Acta Chrio.



Overall value of 
bat box research

• Insights into roost selection

• Better understanding of bat social 
interactions

• Improve our understanding of the 
ecological and economic 
importance of bats
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