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Summary - Darwin has pioneered the functional perspective in the study of emotions which currently
dominates the field. Pursuing and expanding on this tradition, I hold that emotions should be defined as
dynamic episodes characterized by a high degree of coordination between several organismic subsystems in
the interest of optimal adaptation to relevant events. The constitutive feature of emotions, synchronization
of response channels, is linked to the evolutionary origin of emotional expression by demonstrating that it is
an essential aspect of spontaneous affect bursts in animals and humans. The significance of this mechanism
to the signalling function in emotional expression communication is explored.

Keywords - Evolution, Synchronization, Emotional expression.

Introduction

Thinking about and research on emotion
during the last century has been largely informed
by Darwin. Many of the discrete emotion mod-
els which have dominated the field in the last 50
years are derived from Darwin’s volume on “The
expression of emotion in man and the animals”
(1872/1998). In this path-breaking work, Darwin
had taken a number of major emotion terms in
the English language as chapter headings and
demonstrated for each of these the functional-
ity, the evolutionary history, and the universality
across species, ontogenetic states, and different
cultures, focusing on motor expression. Darwin
suggested three fundamental principles to explain
specific motor activities resulting in observed
expressions: 1) expressive movements, or parts
thereof, are functional for the organism’s response
or are rudiments of formerly adaptive movements;
2) general arousal can produce unspecific expres-
sive movements; and 3) some expressions are the
opposites - or antitheses - of specific functional

expressions. In highlighting the functionality of
specific expressive movements, Darwin was influ-
enced by the mid-18th century French scholars
Duchenne de Boulogne and Pierre Gratiolet who,
rather than assuming coherent, emotion-specific
programs of muscle movements, suggested that
particular motor movements have clearly circum-
scribed adaptive functions.

The theorist most responsible for the redis-
covery of Darwin’s seminal work for psychology,
Tomkins (1962), extended Darwin’s theorizing to
argue that a number of basic or fundamental emo-
tions could be conceived of as phylogenetically
stable neuro-motor programs. While Tomkins
did not describe the nature of these programs in
detail, the assumption was that specific eliciting
conditions (which Tomkins sought in different
gradients of neural firing) would automatically
trigger a pattern of reactions ranging from periph-
eral physiological responses to muscular inner-
vation, particularly in the face (which Tomkins
considered as the primary differentiating effector
system). This concept has been popularized by

S This paper was presented during the International Conference Darwin 2009: Emotions from an evolutionary perspective,
organized by the Istituto Italiano di Antropologia (Rome, April 28-30, 2009).
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two scholars whose theorizing and research has
been strongly influenced by Tomkins, Ekman and
Izard, who extended the theory and attempted to
obtain pertinent empirical evidence, particularly
with respect to early ontogenetic onset of the
discrete emotion patterns (Izard, 1994; Izard er
al., 1995), the discrete patterning of prototypical
facial expressions for a number of basic emotions,
and the universality of these patterns (Ekman
1972, 1973, 1992, 1999, 2003; Izard, 1971,
1992). Given the limited number of such basic or
discrete emotions, theorists in this tradition have
to postulate a mechanism of emotion mixing or
blending to explain the large variety of emotional
states that are popularly described by laymen
and poets alike. In recent years, both Ekman &
Izard have elaborated their theoretical ideas to
account for the large variety of emotional states
(thus Ekman talks about “families of emotion”,
Ekman, 1994, 2003) or the effects of the envi-
ronment and culture on emotional development
(Izard, 1994). On the whole, the major theorists
in this area have focused mostly on the prototypi-
cal reaction patterns (in particular facial expres-
sion and physiological responses) that are con-
sidered to be characteristic for a particular basic
emotion. There has been much less concern with
the elicitation and differentiation of the respec-
tive emotion, generally thought to be determined
by eliciting situations that are again considered to
be characteristic for the respective emotion (such
as death of a close person in the case of sadness or
encountering a severe threat for life or well-being
in the case of fear). Furthermore, the essentially
dynamic unfolding of emotion processes has
been largely ignored.

The dominant position of the basic, discrete,
or differential emotion view has been increas-
ingly challenged. Unfortunately, there is no
agreed upon definition of emotion, even within
in the central domain of the psychology of emo-
tion, ler alone across the many disciplines that
study emotional phenomena; rather the issue
remains hotly debated (Frijda, 2007; Scherer,
2005). However, there is some convergence on
at least some of the central elements which Frijda
& Scherer (2009) have summarized as follows:

Evolution of emotional expression

1) Emotions are elicited when something rel-
evant happens to the organism, having a di-
rect bearing on its needs, goals, values, and
general well being. Relevance is determined
by the appraisal of events on a number of
criteria, in particular the novelty or unex-
pectedness of a stimulus or event, its intrin-
sic pleasantness or unpleasantness, and its
motivational consistency, i.e., its condu-
civeness to satisfy a need, reach a goal, or
uphold a value, or its “obstructiveness” to
achieving any of those (Scherer, 2001).

2) Emotions prepare the organism to deal with
important events in their lives and thus
have a strong motivational force, producing
states of action readiness (Frijda, 2007).

3) Emotions engage the entire person urging
action and/or imposing action suspension
and are, in consequence, accompanied by
preparatory tuning of the somatovisceral
and motor systems. This means that emo-
tions involve several components, subsys-
tems of the organism that tend to cohere
to a certain degree in emotion episodes,
sometimes to the point of becoming highly
synchronized (Scherer, 2005).

4) Emotions bestow control precedence (Fri-
jda, 2007) on those states of action readi-
ness, in the sense of claiming (not always
successfully) priority in the control of be-
havior and experience.

I suggest that these four central features
jointly define what is generally meant by emo-
tion, both in lay and scientific terminology. These
features also allow distinguishing emotions from
other affective states such as preferences, moods,
attitudes, interpersonal stances or affective dis-
positions or traits. Scherer (2005) proposed a
design feature system according to which emo-
tions are specific in that they 1) are focused on
specific events, 2) involve the appraisal of intrin-
sic features of objects or events as well as of their
motive consistency and conduciveness to specific
motives, 3) affect most or all bodily subsystems
which may become to some extent synchro-
nized, 4) are subject to rapid change due to the
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unfolding of events and reappraisals, and 5) have
strong impact on behavior due to the genera-
tion of action readiness and control precedence.
Based these premises, emotion will be considered
here as a bounded episode in the life of a system
that is characterized as an emergent pattern of
component synchronization preparing adaptive
responses to relevant events as defined by their
behavioral meaning.

Such a componential approach attempts to
decompose the phenomenon or process to be
explained into its essential elements or constitu-
ents and then predict the effect of the determi-
nants on the components and their interaction.
In the affective sciences, there is now a conver-
gence between a family of componential emotion
theories that define emotion, as defined above, as
a process that involves changes in several subsys-
tems - cognitive activity, motor expression, phys-
iological arousal, action tendencies, and subjec-
tive feeling state - as components of the theoreti-
cal construct “emotion” (see Scherer, 2005, 2009,
for an overview). Most of these theories assume
that these components are jointly driven by a set
of common determinants and interact during the
emotion process in a recursive fashion, resulting
in a high degree of coherence or synchronization.
Componential theorists generally do not endorse
the idea of a small number of tightly organized
basic emotions (or affect programs), but rather
opt for the notion of a large number of highly
differentiated emotions, assuming that some of
these occur more frequently because of the ubiq-
uity of certain situational outcomes.

Appraisal-driven functional
subsystem coherence as a central
defining criterion

In this contribution I focus on the central
feature of subsystem coherence and consequent syn-
chronization of emotional response channels, and,
in particular, the special relevance of this synchro-
nization phenomenon on motor expression and
emotional communication. In order to explain
the fundamental assumption underlying this
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notion, I will briefly describe my Component
Process Model (CPM) of emotion (Scherer,
1984, 2001, 2009). In line with the functional
tradition pioneered by Darwin, the component
process model is based on the idea that during
evolution, emotion has been optimized to serve
the following functions: (a) evaluation of objects
and events, (b) system regulation, (c) prepara-
tion and direction of action, (d) communication
of reaction and behavioral intention, and (e)
monitoring of internal state and organism—envi-
ronment interaction (see Scherer, 1984, 2001).
The model predicts that the results of sequen-
tial appraisal checks will generate appropriate
response patterns.

The fundamental assumption is that organ-
isms constantly scan and evaluate their environ-
ment and particularly significant events give rise
to a process of reactive adaptation that involves
functional changes in most, if not all, subsystems
of the organism. Figure 1 shows the architecture
of the model, including the dynamic, recursive
emotion processes following an event that is
highly pertinent to the needs, goals, and values
of an individual. Emotion is seen as a reaction
to significant events that prepares action readi-
ness and different types of alternative, possibly
conflicting, action tendencies but not as a suf-
ficient cause for their execution (see also Frijda,
2007b). The assumption is that even highly
emotional behaviors such as aggression or flight
are prepared by emotions such as anger or fear
but that their execution is multiply determined,
with emotion being only one, albeit potentially
important, factor.

As shown in the flow diagram, the CPM
suggests that the event and its consequences are
appraised with a set of criteria on multiple levels of
processing (the appraisal component). The result
of the appraisal will generally have a motivational
effect, often changing or modifying the motiva-
tional state before the occurrence of the event.
Based on the appraisal results and the concomitant
motivational changes, efferent effects will occur in
the autonomic nervous system (e.g., in the form
of cardiovascular and respiratory changes) and in
the somatic nervous system (in the form of motor
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Fig. 1 - Graphical representation of the Component Process Model. The five components are listed
vertically on the left of the picture. The appraisal processes are organized in four subsequent groups
of stimulus (event) evaluation checks: Relevance, Implication, Coping and Normative Significance.
The appraisal component triggers the emotion episodes and has efferent effects on all the other
components (descending arrows). These components have reciprocal effects between them and
feedback effects on the appraisal processes (ascending arrows) (Reproduced from Scherer, 2009).

expression in face, voice, and body). All of these
components, appraisal results, action tendencies,
somatovisceral changes, and motor expressions
are centrally represented and constantly fused in
a multimodal integration area (with continuous
updating as events and appraisals change). Parts
of this central integrated representation may then
become conscious and subject to assignment to
fuzzy emotion categories as well as being labeled
with emotion words, expressions, or metaphors
(recent descriptions of the model can be found in
Scherer, 2001, 2004, 2005, 2009).

Multi-modal motor expression
provides direct evidence for
subsystem coherence in the emotion
process

Here I focus on the model predictions that
concern the emotion function concerning the
communication of reaction and behavioral

intention, which covers emotional expression in
face, voice, and gestures. Further details on the
predictions as well as pertinent empirical find-
ings can be found for facial expression (Aue ez al.,
2007; Kaiser & Wehrle, 2001; Smith & Scott,
1997; Mortillaro et al., 2013; Wehrle er al.,
20005 Scherer, 1992; Scherer & Ellgring, 2007;
van Reekum e al., 2004) and vocal expression
(Banse & Scherer, 1996; Goudbeek & Scherer,
in 2010; Johnstone ez /., 2005; Juslin & Laukka,
2003; Scherer, 1985, 1987). The predictions
described and tested in these articles have been
elaborated on the basis of several classes of
determinants: (a) the effects of the physiologi-
cal change (see Johnstone ez al., 2001; Scherer,
1987), (b) the preparation of specific instru-
mental motor actions, and (c) the production of
socio-communicative signals. The first two deter-
minants can be subsumed under what the first
author has called “push effects,” that is, internal
changes that affect the expressive motor system.
These are essentially biologically determined
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Fig. 2 - Modified version of the Brunswikian Lens Model. Starting from the left of the picture, an
emotion is encoded by the sender through a number of multimodal cues which are the result of push
effects (due to neurobiological mechanisms) and pull effects (due to language and cultural rules).
These distal cues are transmitted through a channel that, along with the positioning of the recep-
tors, determines how similar to the original distal cues the proximal percepts will be. The receiver
employs socio-cultural and schematic rules to decode the proximal cues and to form an impression
and attribute an emotion intention to the sender (Reproduced from Scherer & Bénziger, 2010).

externalizations of naturally occurring internal
processes of the organism, particularly informa-
tion processing and behavioral preparation. For
these effects we expect relatively strong interin-
dividual differences in the expressive patterns (as
the underlying biological processes are depend-
ent on both the idiosyncratic nature of the indi-
vidual and the specific nature of the situation).

In contrast, the social signaling function is
served by “pull effects,” that is, particular visual
or auditory signal configurations that are part
of a socially shared communication code. These
effects follow linguistic rules for the encoding
of syntactic, semantic, and pragmatic aspects of
meaning, or socioculturally determined norms
or moulds concerning the signal characteristics
required by the socially shared codes for the
communication of internal states and behavio-
ral intentions. They are characterized by a high
degree of symbolization and conventionaliza-
tion, and thus show comparatively few and small
individual differences.

These two classes of determinants closely
interact in both production and perception
mechanisms (Scherer, 1985; Scherer & Kappas,
1988). Expression is one half of communication,
perception is the other, and the two must always
go together. This is why we have consistently sug-
gested using a modified version of the Brunswikian
lens model (Brunswik, 1956; Scherer, 2003) to
better understand the overall process. Figure 2
shows a graphic representation of the dual process
using the Brunswikian lens model.

The first class of determinants (push effects)
can be subdivided into three major instrumental
functions of the facial organs (lips, nose, ears)
and the vocal tract (mouth, pharynx, larynx): (a)
passing matter (light, air, liquids, solids) to and
from internal organs (e.g., in the service of res-
piration, metabolism, and glandular secretion);
(b) positioning sensory organs for optimal recep-
tion of stimulation (e.g., raising eyebrows, flaring
nostrils); and (c) acting directly on objects and
other organisms (biting, licking, kissing). Given
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Tab. 1 - CPM Predictions for Facial and Vocal Expressions of Individual SEC Outcomes (modified from
Scherer, 2001, 2009).

APPRAISAL SEC FACIAL EXPRESSION VOCAL EXPRESSION
DIMENSION OUTCOME

Interruption of phonation,

Brows up, lids up; or brows lowered, jaw : I
P, p; r] ingressive (fricative) sound

Novelty Novel drop, open mouth, open nostrils, gaze with glottal stop (noise-like
directed
spectrum)
Not Novel No change No change
Faucal and pharyngeal
- Lids up, jaw drop, open mouth, open expansion, relaxation of tract
Intrinsic . .
Pleasant nostrils; or lip corners pulled upwards, walls, vocal tract shortened

AEEEERIE=S lips parted, gaze directed due to lip corners pulled

upwards (wide voice)

Brows lowered, lid tightened, eye closed, Faucal and pharyngeal
nose wrinkling, upper lip raised, lip corner constriction, tensing of tract
Unpleasant depression, chin raised, lip press, nostril walls, vocal tract shortened

compression; or lower lip depressed, tongue due to lip corner depression
thrust, lips parted, jaw drop; gaze aversion  (narrow voice)

Goal Relevant and . . Relaxation of vocal apparatus
. - Relaxation of facial muscle tone :
Conduciveness consistent (relaxed voice)
Relevant and  Brows lowered, lids tightened, lips Tensing of vocal apparatus
discrepant tightened, chin raising; gaze directed (tense voice)

Hypotonus of facial musculature, lip
corner depression, lips parted, jaw

Copmg No Control drop, lids droop, eyes closed; if tears, Hypoto_nus B EEEL ERERIEIAS
Potential . ) (lax voice)
inner brow raised, brows lowered, gaze
aversion.
Brows lowered, lids up; or lids tightened,
Control and lips tightened and parted; or lips Chest register in phonation
High power tightened and pressed together, nostril (full voice)
dilatation; stare
Brows up, lids up, jaw drop, mouth
Control and stretched and corner retraction, nostril Head register in phonation
Low Power dilatation, switching between gaze (thin voice)
direction and aversion
Elements of pleasantness and high power Elements of pleasantness and
Norms Respect X
response high power response
Violation Elements of unpleasantness and low Elements of unpleasantness
power response and low power response

the multifactorial determination of the muscles  made. Table 1 shows the component process
in the oropharyngeal and orofacial systems, and ~ model predictions for the facial and vocal expres-
the fact that different demands upon the sys-  sions predicted to occur as a result of individual
tem may be more or less prevalent in particular  appraisal checks. The model suggests that the
situations, only approximate predictions can be  cumulative results of a sequential series of checks
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(1, relevance of the event; 2, implications for
major needs, goals, and values; 3, ability to deal
with these consequences or coping potential; and
4, normative significance of the event ) produce
a wide variety of complexly patterned emotion
episodes. Despite this variability, a number of
modal emotions, such as anger, fear, or joy, can be
identified (Scherer, 1994a). The final expression
resulting from the sequential cumulative process
described by the CPM can be predicted on the
basis of 1) the assumptions shown in Table 1 and
2) the theoretically predicted appraisal profiles
for major modal emotions (see Scherer, 2001).
The facial and vocal configurations predicted as
final outcomes for a number of modal emotions,
as based on the mechanism described, are shown
in Table 2 (see Mortillaro et al., 2013; Scherer,
1987, 2001, 2009, for further details).

Given the importance and pervasiveness of
multimodal coherence, one would expect to find
copious evidence for coherence or synchroniza-
tion between the channels described above in the
research literature. Unfortunately, so far this is
not the case. The reasons are twofold:

1) Most research groups in the emotional
expression field have specialized in a particular
modality, in almost all cases the face, and thus
have not generated empirical data pertinent to
the issue. A first effort was recently made by
Scherer & Ellgring (2007b) who analyzed the
multimodal coherence in a large set of actor por-
trayals of emotional states (for details see Banse &
Scherer, 1996; Scherer & Ellgring, 2007a). Using
cluster analyses to find coherence between facial
action units (AUs; analyzed with the Facial Action
Coding system, FACS) and digitally extracted
voice parameters, they found some cross-modal
clusters. Thus, at a higher level of agglomeration,
a cluster characterized by high vocal arousal (high
pitch and energy) is joined by AU27 (mouth
stretch) and arms stretching sideways (a pattern
dominated by arousal-related indices). At a still
higher level, one detects a super-cluster combin-
ing the latter, a gestural illustrator cluster, and
AUS5 (upper lid raiser), yielding a total pattern
one might describe as agitation (Multimodal
Agitation). Furthermore, a positive facial cluster
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(smiling; AU6 + AU12) is joined by AU26 (jaws
drop), fast speech rate, and head shaking (likely
to consist of lateral head movements rather than
the NO-emblem shake), a general pattern that
suggests joyful surprise (Multimodal Joyful sur-
prise). Finally, there is a pattern in which the low
vocal arousal cluster combines with, successively,
slow speech rate, upper body collapsed, AU14
(dimpler), AU41 (eyelids drop), back of hands
pointing forward, and self-manipulators (the lat-
ter two variables may be linked as for many self-
manipulators, such as scratching or rubbing fron-
tal parts of the body; the back of the hand would
point forward). The authors suggest calling this
super-cluster Multimodal Resignation.

These results suggest that there is a strong
probability to find the hypothesized coherence
or synchronization between different expres-
sion modalities and channels, once one starts
to analyze different modalities — facial, vocal,
gestural — of expression for the same corpus of
emotional expressions, using appropriate analy-
ses. The latter still need to be developed. While
cluster analysis can be used to obtain a first idea
on what behavioural units tend to occur, more
fine-grained methods need to be developed to
examine the temporal contiguity and synchroni-
zation of these patterns.

2) As argued above, multimodal synchroniza-
tion is a fundamental aspect of emotional expres-
sion. Given the nature of the underlying mecha-
nisms, driven by appraisal, involving information
gathering and action tendencies, one can assume
a high degree of automaticity of the underlying
processes, as the determinants mostly work on an
unconscious lever in extreme rapidity and thus do
not allow to control the synchronization of mul-
timodal expression voluntarily, as the origin of the
synchronization consists of the functional require-
ment to prepare coordinated behavioral readiness
very rapidly. However, most emotion episodes
are in fact subject to emotion regulation. This is
almost always the case when a speech utterance is
being produced which requires a high degree of
intentionality as well as of precise motor control.
This is exactly where the pull effects described
above will have a major impact and introduce
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Tab. 2 - CPM Predictions of Expressive Configurations for some Modal Emotions.

BEHAVIOR ENJ/

HAP

ELA/
Jjoy

DISP/
DISG

SAD/

DEJ

DESP ANX/

WOR

FEAR IRR/

COA

RAGE/
HOA

Inner brow raiser
Outer brow raiser
Brow lowerer

Upper lid raiser
Cheek raiser

Lid tightener

Nose wrinkler

Upper lip raiser

Lip corner puller

Lip corner depressor
Lower lip depressor >)
Chin raiser
Tongue thrusting (>)
Lip stretcher
Lip tightener
Lip pressor
Lips part (>)
Jaw drops (>)
Mouth stretches
Nostril dilator
Nostril compressor
Lids droop

Eyes slit

Eyes close

>>

>>

>> >>

>>

>>

>>

elements that are not driven by underlying auto-
matic emotion efference but by linguistic rules
and social norms, depending on situational con-
text. Obviously, such regulation of the spontane-
ous emotion response will tend to disrupt the
automatic synchronization processes. As push
and pull effects are always interacting, especially
in verbal utterances, multimodal coherence is

complexly organized and is, in consequence, dif-
ficult to demonstrate empirically.

I argue that there is one class of expressive
behaviours that provides the primary example
for the type of appraisal triggered multi-system
coherence described above, allowing to study the
phenomenon in its purest form -- affect bursts
(see Scherer, 1994b for a detailed treatment).
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Tab. 2 - continued
BEHAVIOR ENJ/ ELA/ DISP/ SAD/ DESP ANX/ FEAR IRR/ RAGE/

HAP Joy DISG DEJ WOR COA HOA
Gaze Dir Up Avert Down Var Down Dir Dir Dir
FO Perturbation <= > > > >
FO Mean < > > <> > >> >< ><
FO Range <= > < > > >> < >>
FO Variability < > < > >> < >>
FO Contour < > < > > >> < =
FO Shift Regularity = < > < <
F1 Mean < < > > > > > > >
F2 Mean < < < < < < <
F1 Bandwidth > >< << <> << < << << <<
Formant precision > > < > > > > >
Intensity mean < < > << > > > >>
Intensity range <= <= < > > >
Intensity variability < < < > >
Frequency range > > > > >> >> > >
High-frequency energy < <> > >< >> > >> >> >>
Spectral noise >
Speech rate < > < > >> >
Transition time > < > < < <

Note - > indicates increase; (>) indicates potential increase; double symbols indicate the predicted strength of the change; joint use

of two symbols pointing in the opposite direction refer to cases where antecedent voice types exert influence in opposite direction.
ANX/WOR = Anxiety/Worry; DISP/DISG = Displeasure/Disgust; dir = directed; ELA/JOY = Elation/Joy; ENJ/HAP = Enjoyment/
Happiness; IRR/COA = Irritation/Cold anger; RAGE/HOA = Rage/Hot anger; SAD/DE] = Sadness/Dejection; var = variable.

The evolutionary continuity of
affect bursts and the role of
synchronization

While facial and vocal expression co-occur
in the act of speaking, the different patterns of
expression are determined, as discussed above, by
a multitude of push and pull effects related to
different types of marking or read-out functions
as well as different communicative functions.
For example, various parts of the upper face can

be shown to have very important paralinguis-
tic or conversational functions (Ekman, 1979).
Similarly, many of the vocal changes related to
intonation and pausing also carry a large variety
of syntactic and pragmatic, and in some lan-
guages even semantic functions. Because of this
huge number of determining factors, it has been
almost impossible to study the relative role of
facial and vocal expression and their interrelation
in ongoing social interaction. Early attempts
to look at nonverbal behaviour in terms of a
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multichannel partition (see, for example, Scherer
& Wallbott, 1985, pp. 218-222) have remained
rather sterile demonstrations of the technical
feasibility of such an approach without having
encouraged any substantial research activity.

In consequence, the vocal/facial synchroniza-
tion I focus on here is of a more nonverbal nature
-- namely “affect bursts”, i.e. very brief, discrete,
nonverbal expressions of affect in both face and
voice as triggered by clearly identifiable events.
One of my preferred examples of an affect burst
(see Scherer, 1988) is a facial/vocal disgust expres-
sion upon seeing a hairy black worm emerging
from an oyster shell one is about to bring closer
to one’s mouth. While reactions may differ, for
most people there will be a brief burst of facial
and vocal activity that is directly triggered by the
visual information and the evaluation of the sig-
nificance of the worm’s appearance. With respect
to the effect of push and pull effects in this burst,
I assume a strong predominance of push effects
during the initial appearance of the worm which
will probably be quickly superseded by a pre-
dominance of pull effects, especially in situations
of the communal eating of oysters (particularly
in “good” company).

The phenomena I am labeling here as facial/
vocal affect bursts are not well described in the
literature. This is probably due, at least in part,
to the difficulty of clearly delimiting the phe-
nomenon in time, especially in the facial domain.
These are neither micro-momentary expressions
(as described by Haggard & Isaacs, 1966), nor
necessarily full blown prototypical expressions of
fundamental emotions (the facial phenomenon
that has been most intensively treated in the lit-
erature), nor conversational markers as described
by Ekman (1979). Because of the on/off charac-
teristics of vocal signals, it is easier to isolate and
identify these affect bursts in the vocal domain.
In fact, the description of the vocal part of these
affect bursts goes back to the pioneers in the study
of speech and language. The term often used in
this literature is “interjection”. I will briefly sur-
vey some of the earlier literature in this area.

Essays dealing with the origins and functions
of interjections are frequently found in earlier

Evolution of emotional expression

writings on the psychology of language, particu-
larly in those concerned with speculations about
the origins of human language. Kleinpaul (1888),
for example, claimed the reflexive “nature and
feeling sounds” belong to the household of the
organism, so to speak, and therefore sound very
much the same when uttered by speakers in dif-
ferent cultures. He tried to verify this conjecture
by citing a number of examples of interjections
in diverse languages whose sounds correspond
to each other. Kleinpaul also referred to the fact
that the same sounds, for example “0”, can be
used not only as an interjection, but also as a
deliberate vocal signal. However, he insisted on a
sharp distinction between spontaneously occur-
ring interjections or exclamations expressing an
emotional state and calls and shouts intention-
ally uttered for communicative reasons.

In his ethnopsychology, Wundt (1900) also
discussed the “sounds of nature” (Naturlaute)
and their role in language in great detail, trac-
ing these back to inarticulate screams and cries
accompanying very intense feelings of aversion,
rage, and fear. Wundt distinguished between 1)
primary interjections, defined as nature sounds
which, being isolated remnants of a prelinguis-
tic period, only serve to interrupt the continuity
of speech and 2) secondary interjections which
become assimilated into the language and even-
tually, in the course of cultural development,
replace the primary interjections. He pointed
out that the number of primary interjections
found in any one language depends not only on
the degree of civilization in a culture, but also
on the restraints on affect expression imposed by
custom or social norms. For example, one would
expect cultures with strong control of emotional
expression to develop secondary interjections
like “ouch” to replace primary, “raw” pain cries
like “aghghgh”.

Kainz (1962) also differentiated between pri-
mary and secondary interjections and contrasted
them with amorphous screams and sighs which he
considered to be sheer reflexive vocalisations serv-
ing only to release emotions. Kainz assumed that
prelinguistic nature sounds would most likely be
uttered in emotionally charged situations. These



K. R. Scherer

in turn are presumably intuitively and sympathet-
ically understood by the listener and are therefore
of value for communication. He made a distinc-
tion between these sounds and true interjections,
however, for two reasons: 1) the nature sounds
would not be intentionally uttered and 2) they
lacked the required phonetic symbol constancy
due to their large intra- and interindividual vari-
ance. This constancy is expected for interjections
considered to be components of language, due
to the stylising and conventionalising which has
moulded these sounds to correspond to the pho-
nological requirements of a given language. Kainz
differentiated between expressive and informa-
tive interjections (yuck, oh, ah, aua) and elicit-
ing interjections (he, holla, pst) and assumed a
diachronic development from expression to
information and finally to elicitation in a process
by which reflexive sounds of expression acquire
communicative and linguistic significance.

Like Wundt, Kainz claimed that the “civi-
lized individual” expresses emotions less and
less frequently by means of pure nature sounds
as civilization becomes more advanced. Instead,
interjections which have been assimilated into
language are used. This progressive transforma-
tion and symbolization of reflexive affect symp-
toms is attributed to increased cortical control
of behaviour (a view which reminds one of the
central role Elias, 1977, assigned to affect control
in the process of civilization).

Thus far, I have been focusing on early
in the German tradition of
“Psychologie der Sprache”. As one might expect,
linguists interested in speech have also discussed
these “prelinguistic fragments” in the flow of
speech. James (1974) reviews the respective writ-
ings of some of the classic authors in the field
(Bloomfield, Fries, Jespersen, Sapir) who all
agreed on the affective significance of interjec-
tions, their “primitive” and non-communicative
nature, and their lack of grammatical structure.
As in the German literature, the emphasis is
generally on an evaluation of these vocalizations
with respect to the structural criteria of language.

The social anthropologist Goffman (1978)

has provided an exquisitely written analysis of

contributions
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interjections from an interactionist view. He
defines exclamatory, non-lexicalised, discrete
interjections as “response cries”, expressions
which he sees as “a natural overflowing, a flood-
ing up of previously contained feeling, a burst-
ing of normal restraints, a case of being caught
off-guard” (p. 800). He discusses the following
standard cries: 1) the transition display (e.g. Brr!
upon escaping from adverse weather), 2) the
spill cry (e.g. Oops! after having dropped some-
thing), 3) the threat startle (e.g. Eek! or Yipe! in
response to facing a potentially dangerous situa-
tion), 4) revulsion sounds (e.g. Eeuw! upon see-
ing a disgusting sight), 5) the strain grunt (lift-
ing or pushing something heavy), 6) the pain
cry (e.g. Oww! or Ouch!), 7) the sexual moan,
8) floor cues (e.g. a deprecatory sound while
reading the newspaper in company), 9) audible
glee (e.g. Oooo! or Wheee!). Goffman insists
that the significance of such response cries does
not lie in their expressiveness which they share
with most other talk (“Naked feelings can agitate
a paragraph of discourse almost as well as they
can a solitary imprecation. Indeed, it is impos-
sible to utter a sentence without colouring the
utterance with some kind of perceivable affect...”
p- 813). Instead, it lies in their social interaction
function which “allows and obliges us momen-
tarily to open up our thoughts and feelings and
ourselves, through sound, to whoever is present.
Response cries, then, do not mark a flooding of
emotion outward, but a flooding of relevance
in.” (Goffman, 1978, p. 815)

Poggi (1981), in one of the most exhaustive
treatments of interjections to date (with mostly
Italian examples), approaches the topic from the
standpoint of a pragmalinguist, focusing on the
actual use of different interjections in different
contexts. She provides the most systematic and
comprehensive effort toward a classification of the
different sounds with respect to the underlying
state of the speaker, distinguishing between infor-
mation, interrogation, and request interjections.

This brief review of the literature reflects some
of the attempts to define and classify interjections
or affect vocalizations from the vantage point of
language, communication, and social interaction.
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Evolution of emotional expression
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Fig. 3 - An illustration of the motivational structural rules postulated by Morton (1977) that describe
the emotional modification of vocalizations in a similar fashion for many species of mammals.

The authors cited above have approached these
issues from the vantage point of their particular
approach and disciplinary predilection. I propose
to study affect bursts from the vantage point of a
theory of emotion. This will allow us to engage in
a more systematic study of this simple but funda-
mental case of facial/vocal expression integration.
Its special significance lies in the fact that it may
be one of the phylogenetically oldest constituents
of our communication system and seems to be
directly related to the display and call systems in
many mammalian species, a link that Darwin has
strongly insisted upon in his pioneering work on
expression. The evolutionary continuity of affect
bursts, especially with respect to the vocalization
part, has been shown by the very pertinent analyses
of Morton (1977), who identified a number of the
motivational structural rules that describe the emo-
tional modification of vocalizations in a similar
fashion for many species of mammals (see Fig. 3).
As shown above, in the component process
model emotion is defined as a sequence of inter-
related synchronized changes in the states of all
organismic subsystems (information process-
ing, support, execution, action, monitoring)

in response to the evaluation of an external or
internal stimulus event as relevant to central con-
cerns of the organism (see Scherer, 1984, 2001).
I believe that highly emotionally charged affect
bursts are one of the best illustrations of this defi-
nition, in particular with respect to the strong
synchronization of various organismic systems,
particularly the various expressive channels, over
a very brief period of time. Concretely, I argue
that the results of the stimulus evaluation checks
will produce functionally determined changes in
the different organismic subsystems, including
the ANS and the SN, changes that will serve to
accommodate the needs of information process-
ing and behavioural adaptation.

I suggest using the term “affect bursts” for
the extreme push pole of the dimension or con-
tinuum suggested above, i.e. those behaviour
elements that are almost exclusively determined
by the effects of physiological changes and that
are therefore highly synchronized (with a gradu-
ated onset, following the sequential cumulative
model), and barely conventionalized in form. In
consequence, their occurrence should be quite
universal, but their form should be variable over
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Tab. 3 - Synopsis of the Mechanisms Involved in Emotion Expression (A) and Perception (B).

(A) EXPRESSION MECHANISMS

(B) PERCEPTION MECHANISMS

Hard-wired neuro-motor programs

Appraisal-driven responses
Response regulation

Symbolic signalling

Hard-wired patterns of feature detection

Inference of underlying appraisals

Detection of regulation strategies. Inference of intention
Schematic decoding of symbolic meaning
Motor-mimicry

Appraisal of the contextual information

individuals and situations. I suggest using “affect
emblem” (based on Efron, 1941/1973, and
Ekman & Friesen, 1969, 1972) as the term for
the extreme pull pole, brief facial/vocal expres-
sions that are almost exclusively determined by
socio-cultural norms or models and that in con-
sequence show a high degree of conventionality
(with a simultaneous onset of all components
and very little real synchronization among them).

Between these two extremes, we would
expect a large number of intermediate cases, i.c.
nonverbal facial/vocal expressions that are trig-
gered by a particular affect arousing event and
that show at least some degree of componential
synchronization, but are at the same time subject
to shaping by pull effects, as evident in control
and regulation attempts. It is difficult to give
examples for these different types on paper. But
we can again use the example of the black hairy
worm crawling out of the oyster shell. An affect
burst would be the spontaneously triggered pro-
duction of a nature sound of disgust accompa-
nied by a rapid turning of the head away from
it and a facial expression likely to help avoid
further visual or olfactory exposure to the stimu-
lus. An affect emblem is most likely to occur in
a narrative concerning this event where a person
may talk about the black worm by producing a
highly culturally standardized vocalization, such
as “yuck” in the United States or “igittigitt” in
Germany (or “burck” in French) and a conven-
tionalized disgust face. In this case, it is unlikely

that the facial, vocal and gestural modalities are
not well integrated or synchronized (with respect
to onset, duration, intensity, or covariation of the
various components) as predicted by a sequen-
tial-cumulative model.

While there has been some recent research
on affect bursts (Belin ez /., 2008; Hawk ez al.,
2009; Schrdder, 2003), these are studies are again
exclusively focused on the vocal part of affect
bursts. In order to examine the central theses of
this contribution, namely that the evolutionary
continuity of affect bursts and its adaptational
function make this class of emotional expres-
sion an ideal speciment to test the central notion
of emotion as subsystem synchronization. To
begin with, the very nature of the phenomenon
requires integrative research approaches involv-
ing the assessment of all components of emo-
tion. Even though this contribution emphasized
facial and vocal expression, one should also assess
antecedent cognitive or subcognitive appraisal,
autonomic response patterning, motivational or
action tendencies, and subjective feeling state. In
line with the definition of emotion as a synchro-
nization of all organismic subsystems (as pre-
sented above), all response modalities need to be
studied to understand the special nature of affect
bursts as an interruption of normal functioning,
however brief. The clear temporal delimitation
or bondedness of affect bursts make them eas-
ier to study in comparison to longer emotional
states where the endings are often difficult to
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determine (see Frijda ez a/., 1991). The need to
study simultaneously all components of an emo-
tional episode, which requires collaboration of
researchers specialized in the study of different
response modalities, could help to break up the
splendid isolation with which much emotion
research is confined to a single aspect of the mul-
ticomponential phenomenon of emotion.
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