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What is it like to be a bat?
Thomas Nagel, 1974 Philosophical Review



Overview

Intro to bat acoustics

Bat-bat jamming

Stealth Echolocation

Flying in Silence
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Spectrogram of feeding buzz
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Insect-eating bats

• Over 1300 species

– 70% insectivorous

• Primary predator of nocturnal flying 
insects

Image: N. Hristov



Bat-detecting insect ears



Moth Tympanum (“ear”)



Bat

Moth 1

Moth 2

Moth 3



tymbal organ



Why click?

Hristov and Conner 2005 Naturwissenshaften
Barber and Conner 2007 PNAS

Toxic warning 
(or mimic)

Cycnia tenera

Corcoran, Barber & Conner 2009 Science
Corcoran, Barber & Conner 2010 Journal of Experimental Biology
Corcoran and Conner, 2012 Journal of Experimental Biology

Acoustic interference/
Jamming

Bertholdia trigona







Overview

Intro

Bats jam bats?



Southwestern Research Station, Portal, AZ





sinFM calls

bat-bat jamming?

Food claiming?



Methods—Field Setup

SWRS

Corcoran and Conner 2014 Science



Results – Capture success

Corcoran and Conner 2014 Science



sinFM battle

Corcoran et al 2014 Science



Field playback

SinFM more 
effective than 

controls

Corcoran et al 2014 Science

But, only 
when sinFM 

overlaps buzz!



Bats and insects

Intro

Bats jam bats

Stealth Echolocation

65 million years of co-evolution



Have bats co-evolved with insects?

Townsend’s big-eared bat
Corynorhinus townsendii

Bat Counter-adaptation?
     - High/low frequency
     - Low amplitude (stealth)

Image: Mark Thiessen, National Geographic



Stealth hypothesis: Questions

1. What are the call intensities 
during actual attacks?

2. How does stealth affect 
attack outcomes?

Image: Mark Thiessen, National Geographic



Measuring call intensities during 
attacks



Results: call intensities

Corynorhinus: 
20-45 dB lower than other 
bat species in matched 
habitats

Corcoran and Conner, 2017 Animal Behaviour

Image: Mark Thiessen, National Geographic



Control attack by Myotis volans





Effect of call intensity on attacks

Corcoran and Conner, 2017 Animal Behaviour

• Reduced prey defenses (19% vs. 68%)

• Increased capture success (82% vs. 51%)

• Reduced prey detection distance (0.8 m vs. 3 m)



Bats and insects

Intro

Bats jam bats

Stealth Echolocation

Flying in silence?

65 million years of co-evolution



Hoary bats (Lasiurus cinereus)

But wait, hoary bats 
are loud!!!

– Barclay, 1986; Acharya et al. 1992; 
Obrist, 1995; Barclay et al. 1999; 
O’Farrell et al. 2000; Corcoran, 
2007; Britzke et al. 2011…



Ted Weller, USFS



4-microphone array Infrared 
Cameras (3)

Experiments:
• Natural flights
• Interactions with mist net
• Response to echolocation 

playbacks



Myotis californicus flight



Myotis californicus flight



Three echolocation behaviors
High-intensity echolocation Micro echolocation Silence

Corcoran and Weller, 2018 Proc. Roy. Soc. B

• Micro calls reduce eavesdropping range from ~100 to ~10 m
• Only capable of detecting large obstacle for last-ditch response



“turning on” echolocation

Calls just prior to 
9/12 captures



“turning on” echolocation

Both bats produce normal 
calls in 13/13 interactions



Questions

Why shut off echolocation?
– Predation?
– Mating?

How do bats orient without 
echolocation?

– Vision?
– Spatial Memory?

How does sensory modality 
influence navigation?



Bats and Turbines

10,000 hoary bat mortalities annually

Cause largely unknown 



A bat’s ear view







Key take-aways

• Bats fly in silence!

• Periods of normal 
echolocation were associated 
with high rates of feeding

• Periods of silence and micro 
calls were associated with 
social interactions

Corcoran et al. 2022 Scientific Reports



What is it like to be a bat?
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