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The Neanderthal face Is not cold adapted

Journal of Human Evolution 60 (2011) 234239
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The Neanderthal face is not cold adapted

Todd C. Rae ®*, Thomas KoppeP®, Chris B. Stringer ¢

*Centre for Research in Evolutionary Anthropology, Department of Life Sciences, Roehampton University, Holybourne Avenue, London SW15 4JD, United Kingdom
Y Institut fiir Anatomie und Zellbiologie, Emst-Moriz-Amdt Universitdt Greifswald, Friedrich-Loeffler-Sir. 23c, D-17487 Greifswald, Germany
“Department of Palaeontology, The Naturl History Museum, London SW7 5BD, United Kingdom

A For more than a century it was assumed(with conviction!) that
Neanderthalshad larger facial sinus when comparedto modern
humans

A For more than a century it was assumed that this was an
adaptationto copewith cold climate.
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The Neanderthal face Is not cold adapted

A In mammalsleavingin cold environment the opposite pattern is
observed(i.e. smallersinus)

A Thesameistrue for rats artificially raisedin cold laboratories

A Thinkin Eskimocranium (oppositebauplanof a Neanderthal)
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The Neanderthal face Is not cold adapted

A Thevery assumptionthat Neanderthalshaslarger sinushasnever
beingguantitatively addressed
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The Neanderthal face Is not cold adapted

A Thevery assumptionthat Neanderthalshaslarger sinushasnever
beingguantitatively addressed
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A Controllingfor cranial sizesincenot doingit resultin & Y | | doyeRtionsbetween the
variablesinevitable but not necessarilyinformative.



Max Planck Institute - Department of Human Evolution 3 April, 2012

............................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................
............................................................................................................................................................................................................................................

The Neanderthal face Is not cold adapted

RESULTS
A Neanderthal maxillary and frontal sinusesare not substantially

different from those of recent EuropeanH. sapiens

A (’X / h [ [I5rraéa, Quingb, Spyl, Chapelld] and (’X / h h [S[hanéa[l, Guattaril, Forbed, Kraping3?, Tabun
Neanderthal maxillary and frontal sinusesare not substantially
different from eachother.

0 Eliminationof & O2 Y LJf hygpthésiSdancerningthe selectiveadvantages
of structuresthat donotneedtobeSE LJ | A Y SR ¢

U TheNeanderthalfaceis not cold adapted
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The Neanderthal face Is not cold adapted
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News and Views

Climatic adaptation and Neandertal facial evolution: A comment
on Rae et al. (2011)

Nathan E. Holton "%, Todd R. Yokley®, Robert G. Franciscus ”

*Department of Orthodontics, 5219 Dental Sdence Building University of lowa, fowa City, 1A 52242, USA
® Department of Anthropology, University of lowa, lowa City, 1A 52242, USA
“Department of Basic Sciences, Touro University Nevada, Henderson, NV 89014, USA

1. Raeetal., (2011 didn't chooseanatomicalrelevantregions

2. Raeet al., (2011) samplestrategywasnot appropriate.
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The Neanderthal face is not cold adapted?

1. Raeetal., (201]) didn't chooseanatomicalrelevantregions
U True,noseisthe reald K & 1J2fdr €limatic selection
U False,this was a classicassumption Not somethinginvented
by Raeet al., (201])
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2. Raeet al., (2011 samplestrategywasnot appropriate.
U Assumingdatais OKthe criticismis not valid. Raeet al., were
a f dz@olpekaup the upperextremein humanpopulations

U The significant different between the Y-intercept of the

regressiongs irrelevant to the discussioneventhe slopewould also
be irrelevant).
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THE EVOLUTION OF HUMAN CRZ£

- The myth of plasticity

- Natural selectionvsdrift



3 April, 2012

The myth of cranial plasticity
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Franz Boas: founding the myth

Changesn the Bodily form of descendantsf Immigrants(1912
Offspring of Europeansborn in the US had a different cranial
morphologycomparedto the parentalgeneration

A Cranialmorphologyis very plastic
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Franz Boas: deeplgmbebed

Changesn the Bodily form of descendantsf Immigrants(1912
Offspring of Europeansborn in the US had a different cranial
morphologycomparedto the parentalgeneration

' Bogin(1999288):

a . 2(29a2 showedthat migrationfrom southernEuropeto New Yorkchangedhe shapeof
the skulls from the brachycephalicshape of parentsto the doliocephalicshape of their
children in one generation Given these caveats, there is little support for an

Iadaptativeor evolutionary explanationfor headshapein anyhumanlLJ2 LJdzf [ Jlu
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Charles Davenport: was he serious?
Postnatal developmentof the head (1940198):
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Charles Davenport

Postnatal developmentof the head (1940198):
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Charles Davenport
Postnatal developmentof the head (1940198):

0T heactivity of boysjumping, especiallyoff high places,may causea
depressiorof the skulkE
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Original author: Unknown

SeeBarryBoginfor a recentreproduction (patternsof HumanGrowth, 1999288)

0X other cultural practices,such as normative sleepingpositionsfor
infantsand childrencanalter headshapeduringd N2 ¢ U K €

Dolichochepaly Brachycephaly A
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Cultural anthropology: still in early 20century

Michael Frachetti(Migration Concepts irCentralEurasian Archaeology, 2011:205):

0X Long held as an effective method for distinguishingregional
displacements of populations, craniometric analyses increasingly
appearto reinforce circular argumentation and do not introduce an
independentassessmentf regionalgenetick T FA Y A 0 & €




Subsistence strategy: masticatory

Max Planck Institute - Department of Human Evolution

3 April, 2012
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Subsistence strategy: masticatory approach

SeeClarkLarsen(1997.227) for arecentreproduction:
d.. alterations in mechanicalloading produce shifts in masticatory
behaviorthat resultin distinctivecraniofacialmorphologicachanges.

If subsistencehas a dramatic effect on the evolution of cranial morphology this
Impliesthat any signature of past population history has being effectively erased
andtherefore craniometricdatacannotbe usedasa proxyof geneticrelatiionships

(Beecherand Corrucinj 1981; Hallgrimssoret al., 2007, Corruciniand Handler,1980 Corruciniand Beecherl1982
1984 Beecheret al., 1983 Corruciniet al., 1985 Irgervalland Bitsanis 1987 Larsen,1985 Liebermaret al., 2004
Lieberman2008.
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Cranial plasticity reevaluated
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(Corruccinend Beecher1982

Thereis no question concerningthe potential for plasticity of human
cranium

Thequestionis:

DOESTHIS POTENTIAIACTUALLYLAYEDA WHOLEIN CRANIAL
EVOLUTION?
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Cranial plasticity reevaluated

Global human mandibular variation reflects ﬁ v oo
differences in agricultural and hunter-gatherer it
subsistence strategies . . °

© O Hawikuh

Noreen von Cramon-Taubadel® . 0 X

@ Central African

Thequestionis: ﬁ v
DOESTHIS POTENTIAIACTUALLYLAYEDA CRUCIAIWHOLEIN
CRANIAEVOLUTION?

Theansweris: NO
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Cranial plasticity reevaluated

Geographicalpattern is also present among very young individuals
(Viarsdottir et al., 2002 Ackermannet al., 2005 Bulyginaet al., 2006).

A Therefore, post-natal environment is not the main factor explaining
cranialvariation amongmodern humans
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Cranial plasticity reevaluated

A Relativereduction of the temporal fossa
and

A A displacementof the attachment of the
temporal muscles



