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Abstract. Arvicolids wear down their hypsodont molars daily as they feed. This leads to 
a nearly flat occlusal surface that displays great morphological variability during the 
animal ’ s life. Earlier work on this topic is reviewed and a mechanical version of the serial 
section method is proposed to investigate age-related occlusal variability in arvicolid 
molars. When applied to the occlusal variability of the first lower molars (M 1) of 
Pliopotamys minor from the Hagerman local fauna, the serial section method appears to 
be an effective way to bring out the major trends in occlusal morphology in the course 
of molar abrasion. Comparison between the individual abrasion sequence (IASM1) and 
the population abrasion sequence (PASM1) of the M 1 allows us to pinpoint transient 
details that are not always observable on the molars of a large population.
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I. INTRODUCTION

Voles and lemmings, commonly grouped in the family Arvicolidae (Rodentia, Mammalia), 
develop highly specialised molars. The occlusal part of the molar becomes nearly flat from the 
very first days of life because the animal wears down its teeth daily as it feeds. Since they first 
appeared in the Holarctic fossil record about 5.5 million years ago (Repenning 1987), more than 
140 lineages of arvicolids have been identified on the basis of their evolving dental morphology 
(C h a lin e 1987). These lineages all exhibit four main trends in molar evolution: (1) increase in 
hypsodonty; (2) increase in the number of triangles (polyisomery sensu T h a le r  1962); (3) 
appearance of coronal cementum; (4) loss o f roots. In the course of evolution, increased molar 
hyposodonty involves an increased rate of molar abrasion throughout the animal’s lifespan and 
greater diversity of occlusal morphologies among individuals of the same species.

Unlike shells in animals with accretionary modes of growth (e.g. ammonites, Lamellibranchia, 
brachiopods), where juvenile morphology can be observed on the adult shell, hypsodont molars 
exhibit a very special feature: adult wear stages can be obtained by the abrasion of juvenile teeth. 
This has led to the development of a new method for assessing age-related occlusal variability in 
arvicolid molars. The serial section method consists in wearing the molars down at regular intervals
















