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Abstract

Emotions are now largely recognised as a core element in animal welfare issues. However, convenient indicators to reliably infer
emotions are still needed. As such, the availability of behavioural postures analogous to facial expressions in humans would be
extremely valuable for animal studies of emotions. The purpose of this paper is to find out stable expressive postures in sheep
and to relate these expressive postures with specific emotional contexts. In an initial experiment, we identified discrete ear
postures from a comprehensive approach which integrates all theoretically distinguishable ear postures. Four main ear postures
were identified: horizontal ears (P posture); ears risen up (R posture); ears pointed backward (B posture); and asymmetric posture
(A posture). In a second experiment, we studied how these ear postures were affected by specific emotional states elicited by
exposing sheep to experimental situations in which elementary characteristics (ie suddenness and unfamiliarity, negative contrast
and controllability) were manipulated. We found that: i) the horizontal P posture corresponds to a neutral state; ii) sheep point
their ears backward (B posture) when they face unfamiliar and unpleasant uncontrollable situations, hence likely to elicit fear; iii)
they point their ears up (R posture) when facing similar negative situations but controllable, hence likely to elicit anger; and iv)
they expressed the asymmetric A posture in very sudden situations, likely to elicit surprise. By cross-fostering psychological and
ethological approaches, we are able to propose an interpretation of ear postures in sheep relative to their emotions.
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Introduction
The concern for animal welfare stems from the social and

legal acknowledgement that animals are sentient beings,

capable of feeling emotions. But, despite their central role in

welfare, there is still some reluctance to ascribe emotional

life to animals. However, basic (ie Darwinian) emotions, as

fundamental adaptive processes, have a long evolutionary

history and are shared by many species. Moreover, core

components of emotions — physiological, behavioural and

subjective components — have been clearly identified, and

the first two components can be readily measured objec-

tively in animal studies (Dantzer 1988). Finally, recent

development in the study of emotions in animals has bene-

fitted from merging theories and methods from psychology

and ethology (Dantzer 2002; Désiré et al 2002). Adding to

former biological theories of emotions, it is now acknowl-

edged, since the first studies in the field of cognitive-rela-

tional theories, that emotions are the consequence of an

appraisal and are therefore sustained by cognitive processes

(Scherer et al 2001). According to Scherer (1999), an

emotion results from the appraisal by the subject of a trig-

gering situation through the assessment of a limited number

of elementary characteristics (eg the suddenness, unfamil-

iarity and pleasantness of the situation, the ability for the

subject to predict and to control the situation, etc). Recently,

the behavioural and physiological responses of sheep to

controlled variations of the elementary characteristics of the

eliciting situation (eg suddenness, unfamiliarity, etc) were

described in order to set-up the ‘appraisal’ framework of

emotions to animals (Boissy et al 2007a). We showed that

sheep are responsive to most appraisal characteristics

defined in human studies, such as the suddenness and unfa-

miliarity of an event (Désiré et al 2004, 2006), the unpre-

dictability (Greiveldinger et al 2007) and the potential

control of the event (Greiveldinger et al 2009). 

Physiological components commonly used to assess

emotions in animals generally provide a quantitative assess-

ment of the emotional activation (ie the arousal or the

intensity of the emotional response) without clearly defining

the exact nature of the emotion (eg the positive or negative

valence of the emotional experience). For example, plasma

concentrations of glucocorticoid can be increased in
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