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Tooth-sharpening behaviour (thegosis) and other causes of
wear on sheep teeth in relation to mastication and grazing
mechanisms

D. Every1 , G. A. Tunnicliffe2, and R. G. Every3

Four types of wear can be defined in sheep teeth thegotic, abrasive, interproximal and
corrosive Thegosis in sheep is the innate grinding of mandibular cheek teeth against
maxillary teeth which produces characteristic flat facets on the enamel The freshly
thegosed facets characteristically have clearly defined edges and fine parallel stnations
on the surface Thegosis maintains sharp enamel blade systems that allow efficient
cutting of food during mastication while eating and ruminating Interproximal wear
results from adjacent teeth rubbing together, and, with mesial drift, helps prevent
impaction of food between them Abrasive wear is caused by the movement of food or
other exogenous materials over the surfaces of these teeth On the cheek teeth abrasion
hollows out dentine between the enamel ridges and wears away the sharp edges and
parallel stnations of the thegotic facets on the enamel, replacing them with randomly
placed scores of uneven depth Hollowing out serves the useful function of exposing
sharp enamel blades at the occlusal surface Abrasion on the incisors results in
characteristic wear areas on the enamel and dentine surfaces These abrasive areas are
bounded by relatively sharp edges to the labial enamel because of the particular
morphology of the incisors and the grazing mechanism of sheep, which are described in
this paper Corrosive wear is caused by chemicals from herbage corroding the hard
calcium phosphates from the teeth

The main anatomical and functional features of the cheek teeth are described using
R G Every's thegotic terminology for mammalian teeth The thegotic nomenclature
uses functional concepts not implicit in the more conventional Cope-Osborn terminology
traditionally used to describe teeth Sheep teeth, as generally for placental herbivores,
are classed as beta dentition The main feature is the tnakididrepanoid blade system
The mechanism is described by which these blade systems interrelate during mastication
to achieve efficient cutting up of food material

The incidence of thegosis, rumination and eating was recorded during a continuous
24h cycle and showed that there is a major period of thegosis during the dark morning
hours The results provided unequivocal evidence for a tooth-to-tooth wearing behaviour
(thegosis) that always occurred at a separate time from mastication The advantage of
night-time and stress-induced thegosis is discussed

Keywords sheep, dentition, thegosis, tooth sharpening, tooth wear, grazing, mastication

INTRODUCTION

Development, wear, and abnormalities of the sheep's hypsodont dentition have been the
subject of much investigation (Barnicoat 1957, 1963, Weinreb & Sharov 1964, Healy &
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Ludwig 1965; Ludwig et al. 1966; Suckling & Rudge 1977; O'Hara 1983; Spence &
Aitchison 1986). One general conclusion from these investigations is that the growth and
health of a sheep depends to a large extent upon the efficiency of its masticatory apparatus.
Tooth wear is a serious problem for sheep farming in certain parts of New Zealand and other
parts of the world (Spence & Aitchison 1985). Most attention has been focused on the
incisors but the way the posterior or cheek teeth wear and function during mastication is
poorly understood. Generally, the occlusal surfaces of the cheek teeth in sheep are described
as simply rough surfaces for chewing herbs and plants (Weinreb & Sharov 1964). Every
(1972), however, described herbivore cheek teeth - including sheep teeth - as an efficient
system of sharp blades that cut the food rather than grind and mill it on a rough surface.
Animals achieve the sharp blades by the mechanism of thegosis (Every 1960, 1970, 1972),
the innate behaviour of forcefully grinding teeth together at a time separate from mastication.
Despite the frequency of tooth grinding and the force that must be involved to produce the
clearly audible mechanical sounds, these overt phenomena have rarely been considered as a
potential source of wear on the cheek teeth of sheep. Some features of the sharp blade system
in sheep have been described with regard to thegosis by Mills (1976) and Scally (1987).

The significance of tooth grinding in sheep and other mammals may have been overlooked
due to conflicting interpretations concerning the motivational basis of this behaviour. For
example, not all workers accept that mammalian tooth grinding is a discrete innate behaviour.
Mills (1976) interprets it as a reflex action and suggests that in herbivores tooth sharpening
may occur during cudding. Osborn & Lumsden (1978) consider it doubtful that any molar
teeth need to have sharper edges than those produced by normal masticatory actions, each
tooth having a structure that allows normal wear during mastication to produce the degree of
sharpness appropriate to the diet. They maintain that if molar thegosis occurs in herbivores
and other mammals it should be considered a pathological behaviour, like 'bruxism' in
humans.

This paper examines the surfaces of sheep teeth to elucidate the phylogenetic significance
of tooth grinding and how normal teeth function and wear. Results of such an analysis could
lead to a better understanding of dental dysfunction. The paper is based on a presentation by
the authors at the "First International Symposium on Thegotics, 18-21 August 1987". Firstly,
a new terminology is proposed for the morphological features of sheep teeth, which is based
on both function and morphological form of the features rather than on form only, as is
currently the practice. We describe four types of wear in sheep teeth: thegotic, abrasive,
interproximal, and corrosive. The frequency with which sheep thegose their teeth over a 24h
period is reported. Tooth wear abnormalities are also discussed. Finally, the grazing and
mastication mechanisms are described in relation to the types of tooth wear.

Terminology
The ethological terms used in this paper follow the definitions in Immelmann & Beer (1989).

The new definitions and terminology for mammalian teeth in general, as proposed by
Every (1972), are applied here to sheep teeth. In our opinion the standard terminology for
sheep teeth reflects a lack of understanding of tooth function. It is based on the morphological
form of the teeth. For example, an occlusal view of sheep teeth shows enamel arranged in the
form of a crescent moon; therefore these teeth are termed selenodont (selene = moon). Also,
these teeth have unusually high crowns and are therefore termed hypsodont (hypso = on
high).

Every's terminology describes the functional as well as morphological characteristics of
teeth. For example, drepanon (Greek, drepane = sickle) is used for a feature that has both the
form and function of a sickle. Although the new terms often replace the standard Cope-
Osborn nomenclature that describe solely the form of tooth features, components of these
terms are retained wherever possible, e.g. the prefixes para-, proto-, meta-. Sheep cheek teeth


