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“QUIRKY FUNCTIONAL SHIFT”                
Exaptation: a missing term in the science of form                

(S.J. Gould, E. Vrba, 1982)

APTATION : any features now contributing to fitness

- AD-APTATION : a feature directly crafted for a 
current utility by natural selection

- EX-APTATION : a feature coopted for a current 
utility following an origin for a different function, 
or for not function at all.

“Exaptation”: character useful ( aptus) as a consequence 
of (ex) its form
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A NEW TAXONOMY OF FITNESS

Natural Selection 
shapes the character 
for a current use

A character, previously shaped by 
natural selection for a particular 
function (an adaptation), is 
coopted for a new use

A character whose origin cannot 
be ascribed to the direct action 
of Natural Selection (a non-
aptation), is coopted for a 
current use

Process Character Usage

Adaptation

Exaptation   
(by cooptation)

Exaptation      
(by nonaptation)

Function

Effect

Effect



TAXONOMY OF THE EXAPTIVE POOL

as structural basis of “evolvability” in life’s history               

(S.J. Gould, 2002)

A – Inherent potentials (unexploited)

B – Available things (“spandrels”)

B1) As architectural consequences (structural and 
non-adaptive origin)
B2) As historical unemployments (historical, non-adaptive
origin) (ex. vestigia)
B3) As invisible introductions (historical, non-adaptive
origin) (ex. neutral drifts, founder effects) 
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W Miller et al. Nature 456, 387-390 (2008) doi:10.1038/nature07446

Comparison of phylogenies
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Australopithecus
sediba

Homo di Denisova
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??

The «bush» model of 
hominin evolution
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Kimura, Scientia, 704

GENETIC DRIFT: random changes in genic 
frequencies due to population structure

Drift depends on 
population size
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The outcomes of the genetic drift may be:

-1) The loss or fixation of alleles
independently from their selective
value

- 2) A loss of genetic variability, different
from one small population to another
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RANDOM GENETIC PROCESSES PRODUCE VERY PREDICTABLE A ND LAW -
LIKE PATTERNS IN EVOLUTION!



Human expansion out of Africa has been accompained
by a series of founder effects

B. M. Henna, L. L. Cavalli-Sforza, & M. W. Feldman The great human expansion
PNAS, 109 (44), 17758–17764, 2012 
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It is quite impossible to find the exclusive
cause of a particular phenomenon in biology.
Biology is the science of multiple causes, 
plus the probabilistic feature of the chain of 
events.

(Ernst Mayr, 1997)
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