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Tooth wear 

•!Do animals show adaptations to tooth 
wear? 

•!Do variations in tooth wear drive the 
quantitative expression of these 
adaptations? 

•!Hypsodonty, mesowear, tooth wear (height/
volume per time) 

•!Diet abrasiveness 
 
 



Hypsodonty and grass 

own evaluation, but similar findings published by Janis (1995), Perez-Barberia and Gordon 
(2001), Mendoza and Palmqvist (2008) 
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method developed by Fortelius, Solounias  (Kaiser) 
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Free-ranging    vs.    captive giraffes 

from Clauss et al. (2007) 
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Testing the mesowear signal 

•!Species level (comparative) 
•!Calculating mesowear score from Fortelius 
& Solounias (2000) and the data collection 
of Kaiser; matching hypsodonty index from 
Janis (1988) 

•!Using %grass from own data collection 
•!Using habitat score from Mendoza & 
Palmqvist (2008) 

•!Using precipitation and other climate data 
from Pantheria 

•!Analyses with OLS and PGLS 
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This shows that both %grass and habitat influence HI 
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This shows that the mesowear signal is not catching a 
habitat effect 
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Mesowear score and body mass 
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Does tooth wear drive the evolution of 
hypsodonty? 
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Does tooth wear drive the evolution of 
hypsodonty? 
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This shows that both mesowear and habitat influence HI 
- again showing that there is something in habitat that 
the mesowear score does not catch 



Predicting %grass / precipitation 

For predicting %grass, in a GLM both HI and 
MesowearScore are significant; body mass only when 
not correcting for phylogeny. 

LS LogBM  HI  Mesoscore  r2 
  p  p  p  
OLS (F) 8.424 0.005 (F) 16.192 <0.001 (F) 17.608 <0.001 0.55 
PGLS (t) 1.00 0.321 (t) 2.50 0.015 (t) 4.00 <0.001 0.44 
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specifies the HI-based prediction of %grass 
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Relationship HI - enamel ridge alignment? 
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No link between HI and enamel ridge alignment - no 
realtionship between HI and one quantitative tooth 
shape parameter we have 



Relationship HI - enamel ridge alignment? 
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Enamel ridge alignment and 
hypsodonty are two 
independent adaptations 



Some brachydont teeth do good things ... 
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Summary 

•!Hypsodonty can most logically be 
explained as a adaptation to tooth wear 

•!Abrasiveness of diet is mostly a concept 
and not an empirical measure 

•!Differences in wear can be demonstrated 
under different situations 

•!Important differences in the signal of 
hypsodonty (evolutionary) and mesowear 
(individual’s lifetime) 

•!Quantitative effects of diet on tooth wear 
are needed 



Summary 

The mesowear score as in our collection does not 
relfect climate/habitat to the same extent as HI. HI is an 
evolutionary signal. MesoScore is a signal from an 
individual animal that may be exposed to different 
conditions than the animal was during its evolution of 
HI.  

This does not mean that at lower-scale comparisons 
(e.g. within one group of herbivores only) the 
MesoScore is more linked to climate parameters. 




