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The Question of the Day:
How Did These Ears Come To Be?

Elephant Ears are an iconic part of what describes an
Elephant, but studying the evolution of ears in
Elephants and their ancestral clade (Proboscidea) is a
challenge because of the otic (ear) system’s 
complexity and relative lack of preservation (Ekdale, 
2011). Guesses and inferences about historical 
function and development are needed.

Some clues about the evolutionary history include a 
cladistical analysis of proboscideans, examining 
paleontological remains of closer ancestors of 
modern elephants, and considering modern functions
of elephants to study the flaps.

Elephant Ancestors Phylogeny: 
Utilizing Cladistical Analysis
Among the Proboscideans, closely related extinct 
species Eritherium and Phosphatherium are useful for 
studying the development of elephant morphology.

Analysis of ear characteristics trends allow for 
inferences of the emergence of the modern elephant 
ear. Trends of Note Are:

1.) An increase in cochlea turns from fewer than 1.5 
in ancestral species to greater than 1.5 today
2.) The emergence of the undivided perilymphatic 
foramen in modern elephants.
3.) Disappearance of the Lamina secundaria 
(Secondary Lamina) present in ancestral species.
4.) The move from oval to round shape of fenestra 
vestibuli (the oval/round window).

Schmitt & Gheerbrant (2016)

Fossils of Elephantimorpha:
Paleontological Evidence

An important find was in a Texas cave, where 
elephantimorpha (elephants and recent ancestors) 
petrosal bones were found. These were dated to the 
Pleistocene, also known as the Ice Age.  

Innovative usage of computed tomography (CT) 
allowed for the imaging of auditory structures.
Compared to ancestral species:

1.) The cochlea have over 2 full turns
2.) An undivided perilymphatic foramen was present in 
all specimen
3.) Little development is present in the Lamina 
secundaria
4.) The fenestra vestibuli is round to oval shape, an 
intermediate between ancestral and modern 
morphology

Elements 1-3 are hypothesized to indicate 
the development of low-frequency 
sensitivities. The change in the shape of the 
fenestra vestibuli may have implications on 
its interactions with the stapes. 

Ekdale (2011)

An African Elephant
Public Domain Photograph by Gary M. Stolz for the US 
Fish and Wildlife Services

Cladistic Diagram Maximizing Parsimony:
Credit: Schmitt & Gheerbrant (2016) Journal of Anatomy, 
288(1), 137-152
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Digital Endocast and Labeled Line Drawing of 
Bony Labrinth of Inner ear from a Tympanic view
Credit: Eric G. Ekdale (2011) Journal of Morphology, 
272(4), 452-464. Modified by Derek Lin

Note - co: cochlea, fv: fenestra vestibuli, pf: 
perilymphatic foramen

But What About the Out Ear?:
Some Hints From Modern Elephants

So far the focus of this poster has been on the inner ear 
structures using fossils, relying on the bony parts of the 
ear for analysis. But as elephant ears people know so 
well also have a soft, iconic outer ear (not particularly 
suitable for fossilization) known as the pinna. 

This portion is believed to have a major function in heat 
regulation for the warm-blooded elephant. The large 
size of the elephant creates an issue where the 
corresponding surface area to volume ratio is 
unfavorable for heat transfer. Elephant ears provide a 
large surface for warm blood to flow into and release 
heat into a cooler environment like a shade. This helps 
compensate for the large metabolic needs of an 
elephant, which generates heat in a warmer area.

Indeed, modern elephants are divided into three: 
Indian, African Bush and African Forest Elephants. 
African Bush Elephants live in warmer climates and this 
is believed to be linked to their larger ear flaps, a 
continued evolution of the ear in Proboscidea.

Narasimhan (2016)

An Indian Elephant
Public Domain Photograph by Petr Kratochvil
Note the smaller ear flaps compared to African elephant
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