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Plasticity in Evolution: 

How Phenotypic Plasticity Shapes the Phylogenetic

Reconstruction of the Hominin Lineage
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Figure 1. Phenotypic components and its inferences

Phenotypic Variation, Plasticity and Acquiring New Adaptations

Figure 2. Timescales of human adaptability 
[Kuzawa and Bragg, 2012].

Reconstructing the Hominin Phylogeny

Determine to what extent is cranial and dental morphology reliable for 

inferring the phylogeny from the Plio-Pleistocene hominins

Relevant references

Figure 3. Phylogenetic reconstruction based on cranial characters Figure 4. Phylogenetic reconstruction based on dental characters

Plasticity enables organisms to adapt their biological

structures on timescales that are too quick for genetic

change but too long for effective homeostatic balance.

Phenotypic traits with a strong genetic basis are

preferred for inferring phylogenetic relationships,

whereas variations that are significantly affected

and molded by the environment (i.e. plasticity)

will be useful for inferring behaviour.
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Table 1. Hominins  displaying different cranial morphologies. 

Conclusions

Full text

- Unclear correlation between morphometrics and

phylogeny: the “homoiology hypothesis”. Regions of

the skull subject to masticatory strain are more variable.

- Fossils as a tool of dating trees.
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I. New habitats and environments

promote the acquisition of new

behaviours, and therefore new

adaptations may be enhanced as

a result of phenotypic plasticity.

II. Inevitably, phylogenetic

reconstructions are being

shaped by phenotypic

plasticity.

III. Cranial characters conserve

a stronger phylogenetic

signal, while dental

morphology is not reliable

for inferring the phylogeny

from the Plio-Pleistocene

hominins.

IV.Morphological characters are the most accurate

way of dating and resolving the evolutionary

relationships between fossil and contemporary taxa.

V. Extra caution when 

selecting 

characters for 

reconstructing any 

phylogeny from 

morphological data.


