
ESHE ABSTRACTS • 362 
 

Poster Presentation Number 48, Session 2, Friday 11:40-13:00 

teethR: a new R package to reconstruct crown heights and estimate perikymata counts on worn 
teeth 

Mario Modesto-Mata1,2, Luis de la Fuente Valentín2, Marina Martínez de Pinillos1,3, Ian Towle1, Alfredo Suesta- Guillén 
4,5, Leslea J. Hlusko1 

1 - Centro Nacional de Investigación sobre la Evolución Humana (CENIEH), Burgos, Spain · 2 - Universidad Internacional de La Rioja 
(UNIR), Logroño, La Rioja, Spain · 3 - Laboratorio de Evolución Humana (LEH), Universidad de Burgos, Burgos, Spain · 4 - Àrea de 
Prehistòria, Facultat de Lletres, Universitat Rovira i Virgili, Tarragona, Spain · 5 - Catalan Institute of Human Paleoecology and Social 
Evolution (IPHES-CERCA), Tarragona, Spain  

Dental studies are key to understanding the evolution of the growth and developmental processes of extinct hominins. Central 
to these studies is the intrinsic nature of dental tissues (enamel and dentin), as they record periodicity lines in their histological 
structure, enabling us to calculate very accurately their formation times. In this regard, the total number of long growth markers 
present in the tooth crown surface (known as perikymata) is an essential variable for assessing enamel formation times [1]. 

Many teeth in the fossil record are naturally worn due to masticatory forces during the life of the individual, and the part of the 
crown preserving the perikymata lines on the surface of the crown are lost. This wear complicates studies of dental development in 
two ways: 1) the crown height that disappeared due to wear is unknown, and 2) the existing perikymata of that missing enamel is 
unknown. These two hurdles significantly reduce the available sample sizes of teeth in dental anthropological analyses and the 
inferences about paleobiology that can be extracted. 

In order to address these two hurdles, we developed a new package in R named teethR. Its name means teeth aRe wonderful, and it 
is released under GPL v3.0 license and hosted in GitHub (https://github.com/paleomariomm/teethR). teethR contains, to date, two 
functions that address the two potential problems abovementioned. 

The first function is named as crown_height_recons_2d(). The aim of this function is to reconstruct the cusp areas to locate the cusp 
tips of the different tooth types. With these cusp tips, crown height is now able to be estimated, and therefore, we can calculate the 
percentage of crown height that has been worn. This function significantly improves the method to reconstruct this part of the 
enamel based on polynomial regressions [2-3] with an easy straightforward two-step process. 

The second function is named predict_perikymata(). The aim of this function is to predict the number of perikymata in the first 
three deciles of the crown height (crown heights can be divided in ten equal segments named as deciles) by using already-trained 
artificial neural networks. 

The combination of the two functions allows the estimation either of the percentage of crown height lost or the estimation of 
the perikymata that existed in that part of the enamel that is no longer present. This user-friendly R package provides future studies 
with a statistically validated high level of accuracy, enabling the use of increased sample sizes, and, consequently, more robust insight 
to the paleobiology of our ancestors. 
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