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Bats Ears 

Many nocturnal mammals rely on 

auditory cues for orientation, 

resource detection, and predator 

avoidance .The presence of any 

morphological structure preceding 

the entry of sound waves into an 

organism’s auditory sensory system 

may produce useful acoustic 

information. The external ears of 

many species contain evenly spaced 

parallel ridges whose role is not 

clearly understood. Due to the 

specialized auditory system of bats, 

it has been suggested that the groove 

array may aid in hearing. Differences 

in groove numbers can be explained 

by different echolocation and 

foraging strategies.  

  

 

Fig 1. Bat ear with grooves. 

These six evenly spaced ridges in the 

ear of a big brown bats (Eptesicus 

fuscus) form an array containing five 

grooves. 

https://doi.org/10.1371/journal.pone.0
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Slit or groove arrays are known to 

produce interference and diffraction 

effects when coherent waves pass 

through or reflect from them. The 

array produces a scattering pattern 

that varies with angle and depends 

on its properties: the number of slits 

or grooves, and the groove 

separation measured as the distance 

between two adjacent ridges, and the 

overall dimensions of the array. For 

example, a single groove does not 

cast a simple acoustic shadow but 

will bend and distort the path of 

reflected waves beyond their 

specular reflection angle to create 

peaks (interference happens). With 

the addition of more grooves, the 

peaks become more pronounced and 

narrower. The center peak is the 

most pronounced and the height of 

the other peaks decreases with 

increasing angular separation from 

the axis. It is suggested that this 

enables the bat to separate 

frequencies because the different 

wavelengths emerge at different 

angles. The same effect would occur 

with an acoustic frequency 

modulated (FM) sweep in bat ears 

deflecting from grooves (image 

courtesy of Pasco Scientific).  

Constructive interference will retain 

the frequency and double the 

amplitude when two identical waves 

of the same period and amplitude 

that are completely in phase meet. 

Destructive interference occurs when 

identical waves meet that are 

completely out of phase 

because it cancels the 

signal frequency and the 

amplitude to zero. 

Therefore, an array with 12 

grooves produces a very 

narrow central peak with 

the intensity 144 times 

greater than that from a 

single groove.  

The highest groove 

numbers are found in 

echolocating bats known to glean 

prey from the ground or foliage. 

Based on our review of echolocating 

bats, the groove number appears to 

have a relationship to foraging 

strategy and therefore could help to 

clarify either guild definitions (in the 

case of bats) or provide greater 

insight into niche partitioning. 

Future studies evaluating the use of 

grooves in echolocating bats should 

try to document the presence of the 

frequencies that correspond to 

groove separations by ensuring the 

microphones are properly placed to 

overcome attenuation and capable of 

processing the information 

associated with those frequencies. 

Ed Note/ Being an innumerate 

nonphysicist, much of this paper 

went over my head. If you are more 

technically minded, do check out the 

rest of the paper 

 

 

 


