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„RheingoldResonanzes“
Notes on a musical
sound installation in movement				

Louise Wagner

								
Introduction
“RheingoldResonances” is a project in which empirical and creative research coincides with
the natural and human sciences. It aims to throw more light on the interfaces between
dance and science and to generate an exchange of inspiration between both disciplines
This publication is a documentation of this project and simultaneously provides an in-depth
view into the working process.
Dance is a time-based art form, which in months of creative processes produces a great
deal of physical and mental material. But today’s production conditions hardly ever allow the
frequent performance of a project that has been developed over an extended period. The
physical and mental material is thus threatened with extinction.
This publication aims to record, unfold and communicate the knowledge acquired for
“RheingoldResonances”. Similar work processes and interests might then be worked out in
practice and dance acknowledged at last not just as a fleeting result, but as a key research
process with diverse outcomes.
Accompanying the performance of “RheingoldResonances” were contributions from the
human and natural sciences that had a status as artistic work per se. The texts compiled
here neither claim to explain the artistic work; nor did the performance illustrate the thoughts
of the scientists. It was far more the intention to show how ideas and themes can enter into
contact with remotely related areas as well; how this motivated new discoveries, and how the
dividing lines between the human and natural sciences and between art and science were
increasingly dissolved.
My introductory text deals with the fundamentals of the exchange with the other sciences; it
was prepared before work started and during the rehearsal processes for
“RheingoldResonances”. The practical experiences with movement and sound led me into veins of though that were developed in depth in the subsequent texts prepared by the
musicologists, dance specialists and neuroscientists.
The performance of “RheingoldResonances” was premiered at the end of August 2013 in the
Berlin Academy of Arts and shown at the Kunstfest Weimar in September 2013.
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The Concept

Thoughts and empirical research

The music of Richard Wagner is noted for its extraordinarily powerful physical and psychological effects.
Our project aims to trace these effects in our own creative Wagner sound-space
performance and access new aspects of the Wagner sound that transcend the confines of
narrative action.

The first keyword is about bodily hearing and a “sound-space conditionality”.
Bodily hearing is a state I became familiar with through the exchange and collaboration with
Bernhard Leitner, a well known pioneer of sound art. The sound in Bernhard Leitner’s soundspaces forms the “building material” for the sound architecture of his installations.
The awareness of sound-spaces through bodily hearing means that the feeling arises that
you can perceive a sound differently with different parts of the body.

In dance Wagner recognised the bedrock of all the arts – and thus made it the secret
foundation of his “Gesamtkunstwerk”, his synaesthetic, total work of art.
Only this fact can explain the unique physical effect generated by his music. But it is this
physical effect that is the source of his work’s special fascination, which no one can resist,
but which at the same time is difficult to grasp.
In this project seven dancers and five musicians will interact. The architecture of the space is
given through 5 loudspeakers.
Original recordings of Wagner’s operas/musical dramas are played from the loudspeakers.
The musicians create live sounds based on Wagner’s works and follow a choreographic
layout in the space.
The sounds which are played by the musicians and emanate from the loudspeakers, avoid
recognisable melodies or musical associations which would allow contextual references. These
are sounds that have been selected because they are of interest through their particular
physical-emotional effect. These sound moments are taken up by the performers, analysed
and converted into a harmonious space composition.
The effect of the sounds and the sound-spaces are reflected in the movements of the
dancers and their communication among themselves. By utilising the physical effect of the
sounds conscious and subconscious areas of the souls of the acting persons are being
investigated and illuminated. Subliminal relationships to each other and to one’s own self
are being immediately acted out, are being as it were washed up to the surface, without the
need to create characters, actions and storylines as it is traditional in the opera.
Wagner’s ideal of the “Gesamtkunstwerk” postulated that musicians, singers and the audience
should amalgamate in a mysterious way. This Wagner-Soundspace-Performance might get
close to this ideal in as much as the physical effect of the sounds is transferred through
the performers onto the audience. Until everybody – performers and audience – follow their
“inners sound” driven by the sound-induced movement …
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The attentiveness of listening is oriented here on the inner resonance of the sound. The
kinaesthetic consciousness, so to speak divided up into attention and awareness, reflects the
sound event. The attention is deflected onto the effect of an inner resonance space. The
exterior sound space is reflected in an inner sound space. Two sound spaces directly
correspond to each other. Perhaps a synaesthetic sound-space effect? Or should we rather
call it “kinaesthetic hearing”?
Bodily hearing is not a special talent. Everyone has a kinaesthetic awareness. However,
people who train their movement awareness therefore also enhance their listening and
perceptive capabilities as well.
Listening to the way something takes effect is so to speak the basis of our movement work,
influenced most of all by somatic practices such as body-mind-centring or Feldenkrais.
Listening in the kinaesthetic sense relates more to touching than to sound and resonating
spaces. For instance, in contact improvisation we train ourselves in very many things,
including the awareness of how and where something takes effect, and therefore what it
actually effectuates. By practising regular awareness training sessions through movement, i.e.,
through the honing of one’s own sensibility (proprioception) and the feeling of movement
(kinaesthetics), experiences can easily be extended to other senses.
It’s astonishing how sense transfers can take place based on trained bodily intelligence.
Sound can be perceived as touch, because we have learned to be aware of our internal
body space through touch.
The external sound space becomes internal movement space, because our kinaesthetic
awareness synchronises spatial movement with internal resonance spaces.
These are only two examples of the very many phenomena relating to synaesthesia that are
made accessible to us through bodily hearing.
Here, kinaesthetics are used primarily as a movement tool.
It is like an internalised telescope, a movement detector and guide for movement decisions.
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Bodily hearing plays an important role in our Wagner project RheingoldResonances.
We have explored Wagners idea of „klangräumliche Zuständlichkeit” – „sound-space
conditionality” –and filtered out sound spaces from his “Ring - First Evening, Rheingold”.
We investigate these sound spaces, sound essences and sound states with our sense of
bodily hearing:
What colours resonating through bodily sound can be sensed out of the sound-space
conditionality of “Rheingold” and what movements do they release? What sound architecture
can be constructed out of this sound colour, and how do we relate our various resonances
to each other? What space absorbs this chord, and what colour does this movement have?
In a similar way, just smaller-scaled, less tangible and faster, the synaesthetic bridges flit and
whizz to and fro, playfully spinning a network of movement options.
However, Wagner’s music cannot be reduced to sound spaces. For this reason we approach
the music through his sound spaces, but without playing Wagner; we don’t wish to quote
him.
The musicians play with the transitions between music and sound, which causes temporal
and spatial sound phenomena to interact with each other.
One leitmotif is dissolved musically into another, but in a way that generates a sound space
in between, which is filled with bodily movements.
This involves the sound often being thought of in colour, the dancers are presented with
sonic colour transitions, which they structure with their rhythms.
Sound-colour resonances are joined by communication through movement; another module
augments the potential range of movement decisions.
Sometimes sound and movement seem to correspond, sometimes not. No medium is
subservient to another. The sound and the music are not used exclusively to allow the
dancers a potential for movement, nor is the movement used for illustrating acoustical
phenomena.
Seen from the outside, it will sometimes be difficult to perceive sound and movement as
separate from each other. Usually the human brain synthesises sound and movement as a
reflex, in order to be able to orient itself in the environment.
With our experiment of perceiving sound and movement separately from each other, we are
reverting back to the creative experimental arrangements of John Cage and Merce
Cunningham. Overcoming synthesising reflexes frequently opens up new perspectives for the
observer.
Another interesting experience is that of the violinist Biliana Voutchkova. She said her
movements influence her musical playing. Her sound changes when she is consciously aware
of her movements when playing.
The interplay between sound and resonance – the exchange between musicians and dancers,
who are as much sound generators as resonance bodies – can also materialise as
communication.
Dialogues ensue, a language evolves. Questions, answers, statements, provocations and
intonations come into being, without taking effect as narratives in the conventional sense.
A linguistic level beyond words. Perhaps more closely related to dreaming than a verbal
exchange.
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Wherever music is played as music, dance responds with set movement material: the essence
of a musical idea is transposed onto a movement composition. This somewhat stricter
exchange makes it possible to draw forms more distinctly and yet to understand each other
by way of a more distanced relationship.
Rhythm is component of all these phenomena.
Rhythm is what transports, whether in sound or movement. Whether dancers and musicians
lose themselves in it or not is mostly a matter of the composition.
The dancers create the sound space with their movements.
The sound space is shaped by the movements of the musicians in the space. The creative
materials are the actors’ sound and movements in the space. The choice and arrangement
of the creative materials is the task of the choreographer.

We might call the framework of the performance a kinetic installation.
The constructional elements or the material of this installation – besides the sound and its
spatial architecture – are the bodies,.
Musicians and dancers draw moving lines in the space through their positions and
movements; forms and spatialities are generated.
The dancers’ movements can be interpreted as kinetic (sound) sculptures and the musicians
are moving sound sources. Together they make up a kinetic sound installation.
The space is continually reinvented through the interweaving of sound and movement.
Visual awareness is usually more strongly developed in dancers than their musical hearing;
this is mostly the other way round with musicians.
An example:
During a rehearsal, 2 violinists and 2 dancers were set a task to an instant composition; the
performance involved drawing a line from the back part of the room to the audience at the
front. The idea of the line was the sole parameter. How this line was to move was left open,
whether constant, interrupted, in thrusts, or movements back or forwards.
After the run-through, I asked the musicians whether they had kept to the parameter. I could
follow the dancers’ line, but not the musicians’.
The musicians didn’t understand my view of things. They said they had kept to the sound
line and always knew where the other respective musician was at any moment.
This statement finally made me understand how differently characterised are our ideas of
space.
The musicians were not as aware of their physical position in relation to the visual space as
the dancers were. The former were able to pursue the sound line, the latter however took
scarcely any notice of linear sound development.
How similar and yet how different is the behaviour of dancers and musicians in shaping
space! Dancers have the tendency to inspect the space visually, to create their own
perspective and recognise a spatial structure in actions, in order to integrate themselves as
appropriate, harmonious element.
This is similar with musicians – they orient themselves only on the sound level. Although the
procedure is structurally similar, nevertheless, it is often difficult to understand each other in
the collective shaping of space.
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So the question is: how do the dancers have to train their hearing in order to be let it
penetrate their musical awareness better? What do musicians have to learn in order to
sharpen their awareness of their own movements and those of the dancers?
Presence is an important keyword in our work.
To make the most of the moment and immediately recognise the potential development
within it. To be ahead of time within the time. In this, bodily intelligence seems to be
separate from rational considerations. To a certain extent, you see yourself and your
decisions already forming out of the next step – a somewhat weird, but wide-awake, relaxed,
pleasurable feeling. An observation of oneself out of the future. I know what is to be done.
Because of what I’m doing at the moment, I know that what I’m doing now is right and can
surrender myself to this present action.
These intersections are faster than thought, they are scarcely tangible as feeling and yet
they generate the entire joy of the creative performance.

I must mention the fact that we do not embody “roles”. We are not Wagnerian archetypes.
We are what we are and show what moves us. We listen to ourselves and the others and
become visible through our listening.
The physical and psychological nature of the Wagnerian sound and the synaesthetic
intersections generated by the interplay of sound and movement cannot help but that our
“inner movements” are flushed up to the surface – thus become communicable.
Movement is our language, in order to communicate with movement, in this case with the
utmost potential of movement that is contained in the Wagnerian sound spectrum. We are
ourselves instruments, each with his and her own sound colour. These sound colours
confront the sound spaces of “Rheingold” in order to conceive Wagner’s music in movement.
The experiences, inspirations and knowledge for this work with Wagner’s music have been
developed by the creative practice of improvisation with musicians and dancers of the Free
Scene in Berlin, including in the programme of our “Open Sound & Movement collective“
series 2012/13.
I thank all dancers and musicians with whom we could practise this creative exchange and
hope that our series of empirical-experimental research can be continued in order to make
discoveries and create new connections.
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Prof. Dr. Siegfried Mauser
pianist, musicologist, 		
Principal of the University of
Music and Theatre in Munich

This project is about the relationship of music and dance, in other words musical phenomena
that have to do in some way with space, movement energetics, and visuality.
I would like to try to investigate these phenomena of spatial formation, movement energetics
and visuality through the example of Richard Wagner’s composition methods and demonstrate
them through musical examples.
We may designate dance, very generally, as ‘visible moving bodies in space’. Here I would
like to describe and specify the central categories for the art form of dance – in other
words spatiality, corporeality and visuality – in two basic categories, perhaps the essential
categories, which, although Wagner didn’t invent them, he relocated into a new dimension.
One basic category is generally familiar when Wagner is discussed, whether in the art pages
of a newspaper or by a music lover: the so called leitmotif texture. This is an extremely
complicated dimension of composing furnished with different perspectives of depth. Starting
out with the concepts of movement energetics, spatiality and visuality, Wagner’s achievement
and uniqueness consist in the fact that this paved a way to the aesthetics of film music,
and yet another way – and this is the connection to Louse Wagner – opened the doors to
dance.
The three fundamental elements mentioned before are already to be found in the basics of
Wagner’s music.
First of all, let’s look at the ‘leitmotif’ texture. The term ‘leitmotif’ is not Wagner’s, nor the
naming of single motifs; they all originally came from the exegete Hans von Wolzogen.
Wagner didn’t like this very much; he was against such designations and definitions
because he didn’t wish the organic and natural quality of his music to be desecrated with
systemisation. But it is helpful for us to use these terms and also the designations. We don’t
always have to explain what each one signifies. Designations and nomenclatures are there to
help us cope with complex phenomena in a methodological and logical way.
The interesting fact about the leitmotifs is that they form a highly complex network with very
different tendencies, both in effect and in the compositional realisation, both semantic and
structural. The effect is based on three categories that we can assign to almost all leitmotifs,
some of which can also unfold different effects.
The simplest function of the leitmotif is the commentary. Something appears parallel to
the resounding of the motif. This occasionally led to harsh criticism, that it was a latently
tautological process. For instance, the great music writer – yes, he was that as well! – Claude
Debussy wrote a very forthright critical review of the first performance of the “Ring” in
London. It all boiled down to the fact that the music seemed more and more like the Paris
telephone book – the name at the left, the number at the right.
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The direct commentary actually crops up time and again in Wagner; I’m thinking of the
composition of the “Ring” which Wagner broke off in Act II of “Siegfried” in order to
compose “Tristan” and “Meistersinger” in between. If you look at this caesura more closely
you find such tautological series of motifs non-stop, and I think he felt this himself. Perhaps
his primary, profound inspiration had abandoned him here and because of this he stopped
the compositional process. The ‘commentaries’ are namely not so tautologically planned
in other places, so that you always hear what you see; at least there are additions, and
flashbacks, flash forwards, linkages, contexts flare up, which the eye cannot grasp on its own.
This is what Thomas Mann called the “Beziehungszauber”, the “magic of associations”, the
acoustic, scenic–visual magic of associations, which creates scope for motifs to connote
specific figures and specific contexts.
This becomes even more complicated however when the evocation through music or memory
of something that was already there is not what is actually happening, but foresight –
foreseeing something that is about to come. Leitmotifs are principally dependent on being
presented above all within the context for which they stand. Then we can remember them,
then we might be able to see ahead as well. But if something new crops up, and the motif
or motif complex belonging to this new event wasn’t yet revealed with it, it is difficult to
look ahead to something in the future, because the compositional relationship between motif
and action has not yet been established. Examples from “Götterdämmerung” might show
how the evocation – which is simultaneously remembrance and foresight – is achieved. Time
complexes are so intricate here that a network of associations, or a “magic of associations”
is generated beyond the pure present.
But it is the semantic determinant in the motifs that first accomplishes all this: the close
connection to the action, the stage, the movement, the space. In the unfolding of the action
segments these semantic determinants can now materialise, and here we come to the
aspects of movement energetics, the main issue. These semantic determinants might be very
different. They can happen on a very abstract, one might say purely musical level, or in a
very direct, illustrative transposition of movement gestures. This is so to speak the arc of
tension within which the motifs can be classified in their effect.
A fascinating example of an abstract semantic determinant is the motif Hans von Wolzogen
named the Betrugs- or Trugmotiv – the Deception or Deceit Motif – one of the main motifs
in the “Ring”, also dominant in “Rheingold”. And the “Rhine Gold” is, after all, the subject
of the scenario. There is one deception after another in the “Ring” and deception is the
leitmotif leading to the end of the world of the gods. Wagner invented a fantastic motif for
this, whose internal energy of movement captures the category of deception, deceit, in a
purely musical way.
The motif is actually quite simple; two chords and a connection between the two chords,
the simplest thing in the world. Here lies the great power of such motifs, that their definition
in semantic, gestural and movement- and energy-specific aspects happens in such a
simple way. In Wagner there are hardly any motifs that are developed and that manifest a
thematic complexity such as for instance the motifs of Beethoven’s late string quartets. Here,
everything seems compacted, reduced and geared towards clear conciseness.
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But what is the category of deception comprised of in the deception motif? Composing in
the tonal system, to which Wagner still adhered, famously utilises a basic category – tension
and its alleviation, or repose. The two central harmonic poles are natural dominants and
tonics, in other words tension sound and repose sound. We might say the whole of music
between 1600 and 1900 has somehow to do with this tension-repose articulation; its core
area and basis is such a cadence: a tension sound – a dissonance – is resolved in a
détente – the repose of the tonic. We are already totally in the realm of the body: tension
– repose. Everyone knows this, we find it in pop music, folk music, in the entire category
of the musical panorama. What does Wagner do now? He deceives us in that he turns the
qualification of the sounds on its head.
One would think here (plays an sound sample) it is the dissonance that is resolved, and
the gesture, too, was tuned to this. But now comes the deception, the aspired-to deception,
the sound code that performs the deception for us – but which we don’t necessarily notice.
Wagner was convinced that what happens here is communicated to the subconscious mind.
The sounds are in fact exactly inverted: the consonance is placed at the beginning – pure
D minor – and it is the resolving sound, as gesture, that brings the dissonance, a major
seventh chord, which has to be resolved again. But this remains; it “deceives” us. The
semantically clearly defined relationship of tension-repose, dissonance-consonance inverts this
motif deceptively, thus showing us the consonance as tension sound and the dissonance as
détente sound. The listener is deceived, but it is the remarkable diffuseness generated by the
psychological energy of this motif that makes it so fascinating. The mystery inherent in this
small volte-face crops up for the first time when Alberich is deceived before that momentous
curse of the Ring is expressed, which in the end triggers the whole catastrophe. This is
heralded by the deception motif, which is quite simple and yet has a colossal effect and in
its movement energetics hits the main point precisely in a musical and psychological – thus
more abstract – sense.
It is much easier with motifs that adopt direct gestures.
For example the spear motif.
It can turn up in various lengths and marks an open movement – the spear lowers
sometimes faster, sometimes slower; at the same time this lowering is a gesture of power
definition. There are frequently such double definitions in Wagner’s gestural motifs, a
combination of pure, theatrical gesture and a meta-level that points to this theatrical gesture
as a code. Power, contract, the power to enforce contracts and keep them – this sphere is
with associated with Wotan. Our motif is simultaneously the contract motif and the spear
motif, and this openness enables an immediate connection during the gestural action with
other motifs or other developments. The central element is of course the downward scale
and the initial dotted notes – but it is entirely open as to how things continue. The motif
is continued differently each time; each time the gesture opens up in another direction,
depending on the requirements of the stage and how the energy is transported further. The
motif demonstrates particularly well the doubling effect between the directness of a gesture
and its meta-level: the spear is on the one hand simply a stage symbol, on the other it
is loaded with meaning – it signifies power and the keeping of a contract; both levels are
interconnected; the motif shifts in dichroic iridescence between these levels.
That motifs can relate to personality structures is shown in a particularly fine example – one
of the so called Siegfried motifs. The motif of the young Siegfried is a horn motif, thus one
that is uniquely capable of capturing the carefree, nature-boy characteristics of the figure.
The horn is the natural instrument in essentia: the horn is actually the natural horn or bugle
of the hunter, assigned to nature even before the clarinet.
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Just listen to this beautiful motif (plays it) – only fifths – natural intervals, which the horn
plays automatically so to speak (if you overblow a little you get the fifth immediately!).
In principle, it is the natural sound per se and thus evokes Siegfried’s carefree nature,
indeed, the figure’s Parsifal-type uncouthness. Siegfried never bothers about anything, he
is the nature-boy in both positive and negative sense. It becomes interesting when this
motif is modified in “Götterdämmerung”, because Siegfried has also become another. At the
court of the Gibichungs he was given a potion of forgetfulness, and although Siegfried has
become the victim of deceit here, his personality has changed. Once the nature-boy who
kissed Brünnhilde awake, he has now become the illustrious and acclaimed hero established
at court, so to speak a heroic figure. In Götterdämmerung, the Siegfried motif is now
fantastically decelerated and harmonised – above all the three beats at the end show the
power-satiated society lion who flaunts himself at court as hero, the braggart. But such an
ending also marks his self-confidence as forced. This is so often the case with Wagner’s
motifs; they occasionally have a very fine ironic undertone, and it is imperative to recognise
this.
The Siegfried motifs contain specifics that relate to the stage, the visual aspect and the
movement, which simultaneously integrates a temporal dimension – the development span of
the young Siegfried to the older one. The temporal and spatial change are dovetailed closely
together. The action went from Brünnhilde’s world of nature into the corridors of power of
the Gibichungs, where nature is synonymous only with the hunting of game. Everything now
revolves around social reputation and criteria of power. This spatial and temporal change
from the Rock of the Valkyries and their mythical temporality to the entry into society and
historical time is reflected in Siegfried’s motif. The motifs are short, none is longer than one
or two bars, and yet – this is Wagner’s actual strength – a whole cosmos of relationships
are present in the motif itself, where spatiality, the energy of movement, psychology and
visuality precipitate and so create their own semantic and structural continuum.
But there is another way of dealing with Wagner’s leitmotifs. Occasionally he places them in
a new and different context, which raises them above the chronometric experience of time;
we might say there exists a technique in Wagner that produces stills as in photography,
or puts the whole thing in fast-forward motion, or brings the opposite, slow-motion, a total
deceleration of time.
Two examples:
The first is one of the great problematic examples, but also one of the very great
compositional achievements in the “Ring” – it is the finale of “Walküre”, the so called
“Feuerzauber”, The Magic Fire music. This “Feuerzauber” opens up a grandiose scenario of
sound with various levels of movement energetics. The top level of the movement energetics
is famous; the breakneck speed of figurations for the high strings. Richard Strauss included
this as sound sample in his textbook on instrumentation, because nothing like it had ever
occurred before Wagner. If we include much earlier music in this statement, it is not quite
correct, but as regards the music that formed the framework for Strauss this may well be
right, because no one can play these string figurations – demisemiquavers for the violins und
violas in a very high register – “properly” – something that greatly annoyed the orchestra
musicians at the time.
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Strauss’s father for example, who thought Wagner was a charlatan, growled: “He writes
things down that people have no idea how to play!” But Wagner wanted a certain effect,
and this could only be produced out of the sum total of effort in playing what cannot be
played. Even Gidon Kremer cannot play these figurations precisely and clearly at the proper
speed, but this is the very quality that engenders the flickering, energetic surface layer in the
“Feuerzauber” at Wotan’s Farewell. Strauss called this notation method al fresco technique;
the only way they can play al fresco.
The idea that an aesthetic quality can actually be achieved even though one cannot play as
precisely as the notation dictates was of course alien to the nineteenth century. This plays
a central role in new music. Wagner is a visionary of Modernism also in this perspective, not
only through his achievements in harmony.
Here a first example (plays):
First of all the top layer of sound – with an added sixth chord – sixte ajouté – produced by
the rotating, racing figures: this is one time layer, that of movement energy. The second is
a motif he placed underneath it. In the Baroque age, this motif was given a name in musical
rhetoric, the specification of semantics and movement energetics – named “circulatio”. It
chases its own tail – it is a motif that actually shouldn’t stop, like the eternal sleep in which
Brünnhilde was submerged, safeguarded by the flickering fire.
Two cycles, therefore – one diffusely defined by breakneck speed, the other according to
the circulatio principle of time suspension – as in a dream, in sleep, or in eternity. And
now a third, energy-infused layer joins these, which brings the whole thing to a climax – a
remarkable motif, which crops up here for the first time in all clarity. Actually it has cropped
up twice already in an associative way, but wasn’t so distinctly perceptible (plays).
The latter motif is the second central Siegfried motif, and Wotan sings in addition at this
point: “Wer meines Speeres Spitze fürchtet, durchschreite das Feuer nie” (Whoever fears
the point of my spear shall never pass through the fire). But who is it who does not fear
the spear and shatters it? It is Siegfried. The second Siegfried motif resounds to Wotan’s
words and this alludes to Siegfried’s future appearance. This motif turns up twice – at the
Proclamation Scene (Verkündigungsszene) and in the scene where Brünnhilde persuades the
unhappy Sieglinde to go on living because she is expecting a child, Siegfried. Here the motif
flashes up like a splinter, without our being able to identify it. You cannot understand it
unless you know it; it is only meant to be a brief associative reflex. But now the motif crops
up as central motif, it looks ahead to the central figure of the next opera, Siegfried. Siegfried
will pass through the ring of fire around Brünnhilde’s rock; he will break through her eternal
sleep and awaken her.
This second Siegfried motif however remains integrated in the sound plane, in the sound
space of the idea of eternity, where the chronometric time impulse is ruptured. But another
new impulse enters with it, generating and suggesting decelerated time, time at a standstill
and a static scene. Because the Siegfried motif is composed in such a way that it goes
from one key to the next in intervals of fifths, thus in a harmonic cycle, I started with C,
an interval of a fifth takes us to G, then to D – although it stops some time or other, in
principle it doesn’t have to stop at all; we could pass through the fifth cycle and land back
at C at the end; the whole sequence converges into a kind of sound of eternity, at least as
vision.
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Thus we have a sound pattern that conveys something like eternity or timelessness on three
levels of energy. And the speeds are adapted to this – breakneck speed at the top, normal
motif speed in the middle and a speed that is actually too slow on the third level (the motif
never occurs again as slow as here!). These are galvanic, scenic, visual, spatial events which
– and this must be made quite clear – had never previously been realised in music, neither
in this complexity, nor in this net-like texture of interconnections.
As last example I would like to look at the prelude to “Rheingold”, with which the whole epic
starts. Here we also have a motif, the motif of becoming or evolving – justifiably named,
because it echoes the natural sound, the natural tone row.
However we might discuss the “naturalness” of the sound today – here we have natural tone
row based on E-flat and something else that is quite extraordinary – the piece starts, does
it not, before life, before reality. When “Rheingold” starts with the E-flat of the low double
basses, it is not at all a tone produced by the double bass. The register of the double
base stops at E. At the start, the double basses have to tune a semitone lower to exit the
real sound universe of the instrument into an anticipated state, before becoming, before the
creation of the world – to E-flat. It fits in well that the “Wagner horns” are likewise tuned to
E-flat; this produces a doubling – the low horns chime in after the bassoon – yet it remains
a fact that an instrument is loosed from its context and set into a pre-historic time.
At the beginning we have the basic intervals, and it is very interesting to hear this, because
if I want to produce the sound of a natural tone row, I just have to press the keys mutely
and you hear the whole harmony. The tones were not stimulated; they resound automatically,
so to speak, if the strings are left free.
And Wagner uses these basic intervals as creation of sound, in accordance with its “nature”,
in this motif. The octave, then the fifth, the second interval. The fifth however is actually the
first interval, because the tones are given the same designation. This happens, by the way,
in all theories of music, whether in China, India or South America, that tones with different
designations are however given the same sign.
The merging of the octaves is at any rate so strong that the same signs were used,
although it isn’t the same tone, and the difference in pitch is enormous. After the octave, the
fifth comes as the actual first interval; it is displaced downwards. It begins as it were out of
nothing: the tone, on its own, no interval in the real sense.
First interval (plays) – this is to be the basis of the sound – goes downward, remains as first
interval, twice more – then dissolves in movement. What we have now so to speak is the
verticalised sound, consonance. Consecutive sound, in contrast, the intended process, only
starts now (plays). This developing movement takes up more parts until there are four, then
these fanned-out movements themselves align with each other in a movement, like evolving
life, that gains more and more energy. The movement is then expressed in semiquavers,
everything increasingly accelerates into a triplet movement and only when the movement
ménage is satiated full and living energy has gorged itself with the natural state, does “real”
life start – the harmony changes. The E-flat vanishes (i.e. it doesn’t vanish completely, but
remains as basic tone) – and a six-four chord of A-flat major appears – but the A-flat major
that retains the E-flat below, showong: this is the source of life … and the Rhine Daughters
start singing as natural creatures of flesh and blood.
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So here we have a tableau of great scenic energy, even reverberating with associations
of in-depth psychological and development history, translating an individual motif into a
grandiose, spatial, planar complex.
I could mention many more such complex examples, and we could linger for a long time
with the prelude to “Rheingold”, but I would now like to close and hand on the baton to
Steffen Schmidt.

							
							Dr. Steffen A. Schmidt,
							musicologist and dance-dramaturg 		
							at the Züricher Hochschule der Künste
Thank you, I couldn’t have wished for a better introductory speaker than Siegfried Mauser.
And I, too, would like to follow up with the prelude to “Rheingold” – although at a later point
in time – and in doing so concentrate on a specific aspect: the movement energies. During
the course of this panel discussion we shall keep deepening the strata of significance and
so step by step come closer to the project “RheingoldResonances”.
As a musicologist who as a student fell hopelessly in love with a dance work like “Agon”, I
wanted to understand dance more and therefore looked for a scientific access to it. As a
composer for contemporary dance and ballet pianist I have also found a practical extension
to this interest in dance.
First of all it’s about a modified way of hearing, and I take the liberty here of asking a few
questions: what happens when we integrate dance when listening to music, not from the
dancers’ perspectives, but that of the viewer/listener?
Then I would like to transpose the auditory model I shall shortly present to you onto the
prelude to “Rheingold”.
Furthermore I have two more questions as regards the project itself, and in conclusion I shall
go from Wagner’s cosmos to the physiology of hearing, the topic presented by my colleague
Ulrike Sowodnik.
Firstly: what happens when we listen to music? We hear tones. We hear with the ear; but we
can also say: we hear with the body. The low tone in the prelude to “Rheingold” resounds in
our innards, especially perhaps in the visceral area. Vilem Flusser, when commenting on the
gesture of listening to music, referred to music as a form of subtle massage. We are drawn
into a sound with the whole of our bodies. Music beams out such energy that it draws us
into the sound event – we ourselves become sound.
But we don’t just listen with the body; we also hear different, other bodies participating
in the creation of a tone. We can therefore distinguish between “hearing with the body”
and “hearing another body”. Roland Barthes assumes in his essay “Swift” – which is about
Schumann’s “Kreisleriana” and not Wagner, yet here his words apply throughout – that we
hear both the body of the composer as well as that of the interpreter.
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Of course, this is not about the empirical body in question, but a body blueprint, expressed
in the music. In our case it particularly concerned a dialogue between the musical man
Siegfried Mauser and the music of Richard Wagner. We hear traces of the body, so to
speak, in which the creation of music is a part. We hear these traces as a sum of different
energies. In his famous book “The Beautiful in Music”, Eduard Hanslick defined music as
“forms animated through sound”. We would probably contradict him today and say: music is
“sounding energy”.
Different energies participate in the creation of music.
When listening, we are ultimately listening to different body contours; we follow their traces
like a trail in the sand, because we can only imagine their bodies, configure their bodies
through the music: just as we can imagine the body of person from his/her voice on the
phone. This is the suggestive power that is generated by music and which directly appeals to
the body.
All bodies are included in the energetic participation in music – that of the composer, that
of the interpreter and our own. In the case of the Siegfried motif we have just heard, we
ourselves become Siegfried to a certain extent. We are re-conceived physically through
the music. Our perception combines with the body contours of the music, which are
characterised through composer and interpreter.
Now, what does this mean when we transpose these experiences onto the “Rheingold”
prelude – what do we hear? I would say that this auditory model enables us to visualise an
auditory experience – “body hearing”, as I called it before – which brings us to a thematic
preoccupation with a holistic experience of music.
The beginning of “Rheingold” is at the same time the beginning of the music, this has been
frequently stated. But what does this mean for the low E-flat and the subsequent E-flat major
flowing through all registers? As regards the E-flat, we should actually speak of a Tontiefe
instead of a Tonhöhe (tone depth and tone height, German for “pitch”), and out of this tone
depth we are elevated into “tone height”.
Wagner draws us into the rapids of a constantly expanding sound space. The deep sounds
we cannot precisely locate with our ears reverberate within us: we swim through the prelude.
The composer, the authoritative author who vouches for the “tone image” and the work, and
the musicians and the listeners, fuse together, generate an imaginary body, which the music
designs as body contour.
I now wish to take a brief look at the setting of the piece “RheingoldResonances”, but
without interpreting or describing it – you will experience this yourselves this evening.
The rapids of the prelude – a gravity-free, flowing space – converge into a static sound
space. A sound cycle complete in itself. The evolution of the prelude is spellbound into a
moment and is perceptible as sound space through the loudspeakers distributed in the room.
We are caught up in a fragmentation of sound, although the sound is a compact unity.
The prelude is as it were condensed in this sound, which simultaneously splits the space
and encapsulates it. Together with the performers we are shifted within this sound space
into a resonance space, in which sonic development processes seem captured. The prelude
experience was thus transformed onto the level of a performance and an installation.
Along this route we come to the question: what is this state of resonance in actual fact?
If we look once more in depth at the basic relationship of music and dance, we find that
this is usually interpreted starting out from a synchronous relationship. But this is not so.
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The music supplies a body, which we sense and which I described above as body contour. It
can never be the absolute parallel of the other – dancing – body.
On the other hand, dance always introduces an inherent musical quality, which we can hear,
when we watch dance.
Occasionally this phenomenon is called “deep music”, and we might analogously transfer this
onto music as “deep dance”.
Accordingly, music and dance always find themselves– regardless as to what style or method
is in question – in a counterpoint and to a certain extent contradictory relationship to one
another. But this is the very essence of the complexity and fascination of the exchange.
It is very interesting to note which bodily concept of dance coincides with the music, and we
have to ask ourselves: what resonance is ensuing here? How do things relate to one another
and what remains unheard or untranslated, mute? In future this could lead to a cultural
history of sound gestures, provided that the relationship of music and dance is experienced
as interactive dialogue and not as functions subordinated to one another.
Ulrike Sowodnik will now tell us about this interaction more from the physiological point of
view, and I now hand over to her.

									
									
									

Ulrike Sowodniok,
singer and voice anthropologist
at the university of fine arts, Berlin

Sound bodies in movement – on body concept and cooperation in “RheingoldResonances”.
I am a singer and voice anthropologist1 ; my work has to do with the physiology of music
and singing, in other words, with the body as instrument.
Sound is an inner movement in the body and the larynx is the central organ.
Starting out from this basic somatic concept, I have worked with the performers of
“RheingoldResonances” on the qualities of a resonating body in movement.
The moot question is: what is a resonating body?
How does a resonating body work and how do we deal with it?
How and where is resonance generally transported – in this case with Richard Wagner’s
music in this installation?
The installation takes up sounds from the sonic vocabulary of Richard Wagner’s “Rheingold”
and infuses them like injections into the audience’s bodies. What new aspects and
development potential does this generate for the performers?

______________
1

Ulrike Sowodniok “Stimmklang und Freiheit – zur auditiven Wissenschaft des Körpers”, Bielefeld 2013.

40

First of all, I would like to throw some light on my background, because I am referring to
a very young science: applied voice anthropology is based on the “Lichtenberger® applied
physiology of the voice”, which was developed out of an ergonomic study in the nineteeneighties by Gisela Rohmert1.
Furthermore, voice anthropology integrates the methods of sound studies, represented here
in Berlin mainly through Holger Schulze2 as “sound anthropology”. This is based on the
principles of historical anthropology according to Christoph Wulf.3
According to their understanding, we are dealing in “RheingoldResonances” firstly with
a double historical situation: with Wagner’s historical music and its performance on
contemporary recording media, and secondly with insight into an open work concept, in
other words, with what Wagner’s sounds activate in the practical performance of the project,
and how we perceive these qualities.
In this context it is important to define a phenomenological body and to design it in
practice, because we do not measure anything when we work artistically or pedagogically,
but we transpose concretely into perception.
In doing this, I refer to Maurice Merleau-Ponty4 and his concept of the penetration of subject
and object in his concept of “chair” and also to Luce Irrigaray5 , who coined a concept of
“astonishment”, in its sense as the drive of our questing, sensuous perception in creative
processes.
In order to understand the open work concept and, in this context, the resonating body as
instrument and perspective of perception, we have to integrate the cultures of performing
with the core concept of “performativity” by Erika Fischer-Lichte6 as a new paradigm of the
cultural sciences. Performativity is always in a state of becoming, always has an aura and an
unrepeatable quality of a “happening”, which we are exposed to as soon as we impose it on
the work.
Gabriele Brandstetter is an exponent of this concept in dance studies, and Doris Kolesch7
in her investigations of the voice. The most important aspect to emerge from this for
my work is that the voice transcends and infiltrates us at every moment. Kolesch calls
this “Transgression” and “Subversion” of the voice. In teaching these can become forms
of a kinaesthetic empathy, in other words of a bodily “con-sensation” transcending and
permeating us. The core point here is the positive integration of the strange in the creatively
perceptive process.

____________
1

Gisela Rohmert is a singer and voice teacher; her husband Walter Rohmert (1929-2009) was
Professor of Work Sciences at the TU (University of Technology) in Darmstadt and headed the
ergonomic study on singing and music physiology. The Lichtenberger® Institute was founded in 1982
in Odenwald as a practical research and training facility.

2

Schulze, Holger & Wulf, Christoph (2007, eds.): Klanganthropologie: Performativität – Imagination – 		
Narration. Paragrana 16 (2007), no. 2, Berlin: Akademie Verlag.

3

Christoph Wulf “Anthropologie – Geschichte, Kultur, Philosophie“”, Cologne 2009.

4

Maurice Merleau-Ponty “Le Visible et l’invisible. Der Chiasmus”, Paris 1964.

5

Luce Irrigaray “Die Verwunderung – eine Lektüre von Descartes: Die Leidenschaften der Seele, Art.53”
in “Ethics of Sexual Difference”, Frankfurt a.M. 1991.

6

Erika Fischer-Lichte “Performativität. Eine Einführung”, Bielefeld 2012.

7

Doris Kolesch & Sybille Krämer (eds.) “Stimme”, Frankfurt a.M. 2006.
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Here I allude to the “Phänomenologie des Fremden” (Phenomenology of the Strange)1 by
Bernhard Waldenfels. According to this, the voice remains strange to us in a certain way.
The same is true of the body. To a certain degree the body always acts as a foreigner to
us, which is to say there will always be a foreign remnant in us, which involuntarily keeps
changing. In this context we may also speak of a positive strangeness, contained in the
sense of astonishment.
I would like to bring in Roland Barthes2 as final theoretician, already mentioned by Steffen
Schmidt – Barthes, who coined the expression “le grain de la voix” – the “grain of the voice”
for the soma of music. This brings us to the texture of sounds: to the texture of the voice,
also the sound texture of the body, and in conclusion to the texture of body resonance.
Sounds themselves convey materiality, thus also roughness, depending on where and in what
way they are produced. This type of sound perception as “substance of hearing” leads to
a change of hearing habits leading to kinaesthetic hearing. We can hear how the texture of
a sound is tuned and what materiality it involves. In this sense I speak of a “substance of
hearing”;3 is the sound is rough or smooth, bright or dark, cool or warm, static or dynamic,
moist or dry, contoured or dissolved?
And now I ask you not to watch during this next experiment – I shall play two different
sound structures. The sight of the instrument should not distract you from the qualitative
outcome and the emotions and associations they evoke.
(soundexample)
That was the first example; who would like to say something about the characteristics of this
sound? Grainy, rough – sometimes more ponderous, sometimes more dispersed. Chatoyant,
changing like shot silk, the sound has a very unique, inherent roughness and graininess, and
it touches us in a very special way.
As a contrast another sound; please close your eyes once more.
(soundexample)
What characteristics would you ascribe to this sound?
Undulating, whirring, yes, in a certain way also more fluid, smoother than the one before.
This brings us to the core of our work in “RheingoldResonances”. We worked with the
performers to various sound qualities in a playful way in order to provoke new perception
experiences.
Sounds bear the information of materiality in themselves, which in part conveys something
about the source of the sound and in part points beyond them. The space here in the
Akademie der Künste has a particular sonic materiality; it is dominated by wooden floors and
timber ceiling cladding, which greatly influences the performers’ sense of perception.

___________
1

Bernhard Waldenfels “Vielstimmigkeit der Rede. Studien zur Phänomenologie des Fremden” Vol.4,
Frankfurt a.M. 1999.

2

Roland Barthes “Le Grain de la Voix” in “Musique en jeu”, no. 9, Paris 1972.

3

Ulrike Sowodniok “Von der Substanz des Hörens“ in „Gespür. Empfindung. Kleine Wahrnehmungen 		
Sound Studies vol. 3“, Holger Schulze (ed.), Bielefeld 2012.

42

The materiality or substance of sounds leads into a process of change in the perception of
oneself through hearing. Bernhard Waldenfels1 calls this the responsiveness of hearing.
In this context John Cage2 spoke of the liberation of music through noise and that music is
here to change people.
Critical artistic research as conducted in “RheingoldResonances” is an investigation of the
depths of feeling. It acts as a critique of the senses: an empirical connection of the auditive
sense to the kinaesthetic sense can effect a renewal of all the senses. The responsiveness
of the kinaesthetic sense of hearing is transported to the other senses. If the sense of sight
is affected by this responsiveness, the relationship of body and space is changed. The space
seems moved – the body becomes spatial. Gabriele Brandstetter and Christoph Wulf tackle
this subject in their book “Tanz als Anthropologie”3 (Dance as Anthropology).
In my publications, I call this critique of the senses through the characteristics of the sound
of the voice as the “auditive science” of the body. Critique of the senses in actual reference
to “RheingoldResonances” means a form of deconstruction of aesthetic perceptual habits or
the stimulation of attention for essential phenomena, which must include both the awareness
of the performers as well as of the public.
As formulated by Mario Perniola4 we recognise the danger that “Richard Wagner” and
“Rheingold” are fixed labels today – so called “ready-felts”. We live in a hybrid culture
shaped by the dissolution of the genres, which, in a society moulded by the all too
familiar, present themselves in postures of expectation that have gradually replaced our
own perception. The single “ready-felts” reassemble into puzzle pieces of new hybrid forms.
Critical artistic research and deconstruction must therefore integrate the perception of
performers and public as a didactic process.
All performers in “RheingoldResonances” have been shaped by different dance training, from
classical ballet to New Dance. Despite these obviously different movement backgrounds, there
are distinct common elements throughout, which have to do with the fact that texture of the
sounds influences their understanding of body resonance.
But how do we come from a purely auditive into a deliberately kinaesthetic awareness of
sounds – how can this be practically analysed and transposed into reality?
In pursuing this further, we shall discuss different types of kinaesthetic hearing combined
with voice and movement, and outline the potential approaches they offer to synaesthetic
experiences, emotions and semantics.
The first approach in our work was that of “auratic hearing”.
It is a term used in work with soundscapes:5 it primarily means hearing in the surroundings.
How far is the radius of distances from sound sources that we are able to hear from
a specific location? How various is the spectrum of these sounds and how far can we
differentiate them? In finding this out, we worked with the performers on a simultaneous
auditive penetration of sounds from the environment, the surrounding space and the inner
space of the body.
_____________
1

Bernhard Waldenfels “Stimme am Leitfaden des Leibes” in “Medien/Stimmen” Cornelia Epping-Jäger/
Erika Linz (eds.), Cologne 2003.

2

John Cage “Vortrag auf Nichts” (Lecture on Nothing) in “Silence” German by Ernst Jandl, Frankfurt
a.M. 1995.

3

Gabriele Brandstetter and Christoph Wulf (eds.) “Tanz als Anthropologie”, Munich 2007.

4

Mario Perniola “Del sentire”, Turin 1991.

5

R. Murray Schafer “Our Sonic Environment and the Soundscape – the tuning of the World“, New York
1977, Vermont 1994.
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We kept gently stroking our ears with the palms of our hands in order to free ourselves
from set hearing habits and to create a connection to a more physical, body-based hearing.
In doing so, the Eustachian tube, a dual passageway leading from the middle ear into the
nasopharynx, starts opening somewhat. Hearing is thus connected via the air passage from
the outside to hearing via the interior body tissues in bones, etc. Sounds began to mingle
from all perspectives in such a way that they formed a uniform, overall sound space. This
quality of hearing builds up the so called Transsensus, a term invented by the physician
Volkmar Glaser1.
In its physiological orientation the Transsensus is the sense that tunes the body’s muscle
tone to the quality of sensuous stimuli from the environment. When the movement
musculature is subordinated to sensuous perception, we attain an overall tonalisation of
the body, with the quality of a so called “gamma-tonalisation”. In this state, the qualities
of balance, of gliding and passive inner stretching in movement become more preeminent.
This gamma tonalisation is based on a sense organ in the muscles, the so called “muscle
spindle” in the musculature of the skeleton. The muscles react directly to sound contact
with this organ located in the muscle fibres. Accordingly, the Transsensus forms part of our
multi-modal kinaesthetic perception. This is a much neglected aspect in the contemporary
discourse about resonating bodies, above all in the humanities.
We suppress everyday stress through this muscle sense, for instance city traffic. But in
most cases we don’t even notice it. In this way we decide how firmly we embed ourselves
in our environment or how strongly we wish to distance ourselves from it. The louder and
more insistent the sounds are in our environment, the more we are challenged to protect
our inner hearing. The muscle tone contracts, closes and protects the body from sensory
over-stimulation. This is a particular challenge for performers. They work on expanding
their senses, on transparency of perception, and are simultaneously exposed to the mostly
strenuous stimuli of our environment.
When paying attention, auratic hearing combines with kinaesthetic hearing in the Transsensus.
Later we shall talk more about the specific function of attention and alertness in this
context. This is localised at the base of our nervous system, the formatio reticularis, a
neurone network in the brain stem. The state of the musculature thus decides the body’s
resonance capacity. The performers learned during our work together to control the
Transsensus at will. They developed it as a unity of hearing and reception of physical
contact. Creative resonance is accordingly a learned reaction to sound stimuli. This is
dependent on sensory attention and orientation, also on the emotional readiness of the
performers to enter into a relationship. The criteria thus developed here were described by
the performers as follows: “My ‘mood’ is affected according to whether I feel attracted by my
environment or rejected by it. This decides my present creative scope. A sound resonance in
the body is only possible if you neither hold on too tight nor reject too violently.”
The next approach was “vegetative hearing”:
In the fascies (membranes of the connective tissue embedded in body fluid areas) there are
various types of mechanoreceptors such as “Pacinian” or lamellar corpuscles, which react
specially to vibration in qualities of tone and movement. The sound penetrates as vibration
into the body interior and is received by the mechanoreceptors in the connective tissue,
the so called “stroma” or “interstitium”. Based on this, I call the kinaesthetic sense for inner
movement in body tissue “Intersensus”2 – analogous to the Transsensus of the musculature,
a term I have used in my publications since 2009.
____________
1

Volkmar Glaser “Das Lösungsprinzip in der natürlichen Bewegung” in “2.Kolloquium Praktische 		
Musikphysiologie”, Walter Rohmert (ed.), Cologne 1991.

2

Ulrike Sowodniok “Funktionaler Stimmklang – ein Prozess mit Nachhallligkeit” in “Funktionale Klänge.
Sound Studies vol.2 “, Georg Spehr (ed.), Bielefeld 2009.
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This Intersensus describes the transition from auratic hearing in the surroundings to
vegetative hearing in the body, that is, through the organism. In these terms the Intersensus
supplements the sense of the surroundings, which is the Transsensus, by way of the interior
space in the multi-modal system of the body’s kinaesthetic proprioception.
The voice was integrated into the work as individual resonance instrument. It enables a
closer investigation and individual differentiation of the Intersensus. Christoph Wulf’s1 concept
of “mimetic hearing” envisages hearing already in the prenatal state as a culture-constituting
sense. If we realise this and combine it with the studies of the audio-psycho-phonologist,
Alfred A. Tomatis,2 we can describe the sonic matrix of the sound of the voice as key
stimulus in the auditive development of the human being. Sense of balance and sense of
hearing are already fully developed in function in the first two foetal months.
Tomatis could prove that the sound of the mother’s voice is decisive as key stimulus in
the attention of the unborn and acts in quality as a filter for all other sonic stimuli. Thus
Transsensus and Intersensus are already developed in the prenatal state by being influenced
through the sound of the voice.
In the work with the performers, the intention to sing was not pre-eminent, but we worked
with vocal resonances to familiarise ourselves first of all with the effects of the vegetative
enervation of the larynx. The performers saw how they were able to develop their own
kinaesthetics more and more as a conscious sense. They described this as an opening in
the interior space, as self-awareness through contact with sound. At first, the performers felt
this to be a danger, that the awareness of the inner space can dominate their attention so
much that it distracts from the possibility of moving with this awareness. Some felt as if they
had become lame when the interior resonance and its associated awareness for the inner
space became unusually strong. They expressed this so: “This is incredible, what’s happening
inside me, how shall I ever be able to move as well?”
The medium of the voice as one’s own resonance instrument released a new learning
process in movement, and the performers could increasingly familiarise themselves with it.
It wasn’t so much a matter of breaking with existing forms of movement, but, by new sense
impressions, of blurring the limits existing in qualities of movement, recognising patterns,
and letting oneself be changed. The voice so to speak became a perception catalyst for
the dance movement. We were able to see at the same time how previous dance training
influences the reaction to this new learning process.
In classical ballet and other balletic techniques the larynx is extremely stiffened through
high pressure. The vestibular folds, primary, simple enclosing bands of tissue above the
vocal folds, close under pressure. The vocal folds, functioning as a vacuum valve, stay
relatively open meanwhile and tend to be pressed against the larynx walls. Thus they lose
their capacity to oscillate. This is why dancers often sound rough, weak or forced, with low
resonance capacity.
In order to release the pressure on the vestibular folds, we worked on using the vocal
folds with a little more orientation on suction. We worked with pulsation awareness in the
palms of the hands and soles of the feet in order to unburden the larynx by balance in the
extremities. The qualities of spatial orientation inherent in Transsensus were integrated more
into the movement. The larynx as organ of perception is the central kinaesthetic organ in
the body. Almost the highest concentration of muscle spindles in the body, the organs of
the Transsensus, are located in the “musculus vocalis” (vocal fold muscle) and almost the
highest concentration of mechanoreceptors responsible for the Intersensus in the mucous
membrane of the vocal folds.
______________

1

Christoph Wulf “Das mimetische Ohr” in “Das Ohr”, Paragrana 2, Christoph Wulf (ed.), Berlin 1993.

2

Alfred A. Tomatis “La Nuit utérine”, Paris 1981.
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Furthermore we investigated the reflexive laryngeal sounds that are suppressed in most types
of dance training: a dancer is not allowed to cough, wheeze or groan – they are reflexes
which are usually trained away or have to happen mute. But allowing these to happen in
a context of play is very liberating. The performers at last heard how intensively the larynx
is harnessed to movement. They developed an awareness of how the larynx responds to
each of our movements. The performers discovered the resonating body at the interface of
dance and singing. Two dancers described that pirouettes and coloratura singing stimulated
the same inner feeling of movement. They developed initial approaches towards transposing
bodily and vocal movement onto one another and allowing them to flow into each other.
I shall now propose the following minor experiment:
Press the thumb and the middle finger firmly together and see if you can feel whether you
notice reactions in your larynx or jaw joint.
Or try this: imagine Vaseline between the two fingers and proceed to make a sliding
movement – can you feel the difference in quality?
To sum up: kinaesthetic hearing has substantial qualities, its own form of materiality.
The material qualities of the sound of the voice are contained in the anatomy of the vocal
folds: starting out from a fluid surface of the mucous membrane and the surface layer of
the ligamentum vocale (vocal chord) in the vocal fold, there is a transition in a central, more
elastic part of the vocal chord until reaching the firm and rough net structure of the lamina
profundis or the lowest layer of the vocal chord, surrounding the musculus vocalis, the vocal
muscle. Sound functions in this interpretation as intermediary, it determines the quality of
intermediate spaces, which we shall peruse more closely later.
A further important point of our artistic research in “RheingoldResonances” was the
anticipation of movement. It was important to get away from motoric habits and allow a
sensory anticipation of movement, not known beforehand. Yet again we are referring to the
sense of “astonishment” that is in strangeness. This revealed a new complexity.
Body contact was generally felt to be familiar for the performers. All performers have
experience in contact improvisation and can therefore deal with touch and contact in a
differentiated way. Contact through sound, however, often had an endless, uncanny and to
a certain extent overtaxing effect on them. It showed that sound contact demands a high
degree of trust and an inner stability in the personal relation to sound stimuli.
We used the sound of the voice as intermediary. The performers were better able to dose
and independently intensify the measure of sound contact that they wished to permit. They
thus felt their way towards this rather uncanny, unfamiliar form of touching and contact.
There are various exercises for doing this: the performers stand back to back a small
distance from one another; one person emits a sound and the other approximates the sound
in his/her body. After a while they both convert the resonance of each into movement.
The exercises were constantly oriented on the qualities of intermediate spaces which can
be transposed onto different body parts; onto the larynx itself, onto the hand or the soles
of the feet. At the same time, the performers kept seeking a mode of anticipation. Some
tended to discover this type of anticipation of movement by way of a form of inhibition,
some needed more of an inner feeling of compliance, and others yet again found it in an
intensifying repetition of the sound contact. The latter was linked to a sampled sound of the
installation – a sound that on the one hand was static in the space, but at the same time
changed minimally, in a cyclic process. This dichroic state of change in constant repetition
allowed several performers to let their inner awareness grow continuously. The intermediate
space, this transition or “in-between”, in which semantic moments kept cropping up, also
allowed us to question the sound critically in relation to its emotional potency.
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The sound of the voice mirrors the complexity of our relation to ourselves and to the
strange, the other. Doris Kolesch1 talks about “ Transgression” in the sound of the voice,
which we rediscover in the Transsensus. The infiltration of the vocal sound or “Subversion”
is found in the Intersensus. The positive affinity to a responsiveness of the senses in this
interplay allows the orientation on a strangeness2 of body and voice that always remains in
an involuntary relation to the self and generates a sense of “astonishment” in the creative
process, which we may regard it as the fundamental motivation of creative work – above
all improvisation work. In “RheingoldResonances” the voice itself crops up very little as an
artistic means of expression. But it can be felt: the atmosphere engendered through the
resonance instrument of the voice is visible in the movements.
In these terms, a resonating touch is always like almost a touch: a touch that has always
borne an orientation on loosening within it. It acts out the quality of an oscillation in a
movement away / contact and letting go. Sound movement of this type is always based
on the anticipatory and the Transsensus, the sense of sound orientation in the surrounding
space. The Intersensus (the muscle fascies) and Transensus (the muscle spindle in the
muscle itself) come together in the skeleton muscle. This is the location of sound meaning.3
In practice we can encounter it independently of music response and speech interpretation
because we are going onto a subtler level, one that has hitherto never been treated as a
theme in our culture.
This brings us to the concluding point: emotions in the creative process of the resonating
body are qualities of touch and contact. The two poles of human sound perception are
pulsation and vibration, i.e., slow, countable impulses (under 15 Hz) or high frequency
vibrations (over 3000 Hz). Through the natural quivering of muscles, the humming of the
fascies, but also their slows pulses through the sound of the voice we may justifiably call
ourselves resonators, bodies of sound. We can anticipate qualities of touch by preparing
ourselves to do so and deal with emotions in the form of playfully interchanging relations.
Antonio R. Damasio4 speaks in this context of emotion layers, which he divides into
background emotions, primary and social emotions and feelings. Emotions/ feelings comprise
a multi-layered phenomenon with a rich background, and we bear this phenomenon within
ourselves. Through sensory-physiologically oriented work we can feel our way towards the
basis of these stacked emotions in the reflexes. We can discover emotional qualities in the
body’s intermediate spaces in dance, but this does not necessarily have to be the case. As
regards dancers’ partner work in connection with sound, there is an interesting challenge
in understanding the touched body as alter ego and to differentiate this the moments of
attraction and rejection.
At this point I return to the key word “attention” with perspective onto the theme of
“synaesthesia”: in the context of the body, described as moving and resonating, the unity
of the senses is a state that is attained step by step. Seen physiologically, a sensory
orientation of creative processes helps us achieve a self-regulation of the organism,
permitting us to communicate with the basis functions in the brain stem ourselves.

It is here that the influences of all sensory stimuli form a common pool in the formatio
reticularis (reticular formation), which is a basic grid upon which all vegetative functions and
also the tone of the skeleton musculature are attuned. This is where the aforementioned
coding of our attention takes place – even before we consciously turn towards a quality.
Alfred Tomatis demonstrates in “La nuit utérine”1 that the vestibular sense is the first
sense in embryonic development to wander into the formatio reticularis. This establishes
the kinaesthetic balance of the inner ear, i.e., the balance orientation of the embryo in the
amniotic fluid at the very start of all sensory experience. The interesting fact here is the
formative influence of the fluid’s materiality. All sense organs develop on this foundation, and
the larynx is one of them. The larynx exists here yet again at the interface as vegetative
organ, which keeps receiving kinaesthetic feedback from the movement apparatus. Thus the
larynx provides a subtle coordination in a double form in the resonance and movement
processes. The concept of synaesthetics used here is an extended one, which starts out at
first from didactically induced synaesthetic processes – for example as regards multi-sensory
organs such as the larynx or tongue in their relation to the moving body.
Let us cast a last look at the “RheingoldResonances” project and the complexity of
the sound textures, movement qualities and potential relationships. Until now we hadn’t
mentioned that the sounds of the “RheingoldResonances” installation show less roughness
than the musicians’ unamplified live playing. The samples of the installation come from a
sound engineer’s re-mastered recordings from the Bayreuth Festival Theatre. The principal
acoustics of the space and aesthetic processing of the sound spectrum have blurred,
reduced and evened out the texture of the sounds. But the live musicians introduce their
own movement in playing their music, as well as a material directness. They thus throw down
a challenge to the performers to differentiate the sound per se and perceive its components
independently of one another, i.e., to involve themselves in the qualities of touch and contact
in the sound and not in the movement perceptible behind it.
In the end the project accomplishes a reversal of what we otherwise understand as listening
to music. The tangible quality of the material forms a kind of filter through which we become
aware of musical parameters such as harmony, agogics and dynamics. The texture of the
sounds is perceived by the body, and the performers consciously decide within this texture
about the quality of relationship to their own and to other bodies in permanent interaction
with the resonant body as alter ego.
This is research on sounds taken from the musical and historical context of Richard
Wagner, which is not located in the predicative mode of meaning contained in a speechbased response to music, as Roland Barthes would have described it, but investigates sound
touches affecting emotional movements in their potential of becoming higher feelings (like
selfless love etc.) in an intermediate space that is endless in potential differentiation.
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I now have the honour of giving the concluding talk in this group.
As neuroscientist I generally use imaging methods to show brain activity, which is why I will
include a number of brain images in my talk.
My background, however, is not only one of science. Coming from a family of
performing artists I was more or less brought up in theatres in and around Stuttgart,
where my father worked as a freelance concert pianist and, among other activities, also
accompanied the John Cranko ballet with Marcia Haydée. There is also a connection to
dance, as my grandmother was a member of the Mary Wigman company.
I studied two years dance and dance improvisation in a private school with Inge Missmahl
in Constance. After my masters in psychology I moved over to the neurosciences, where I
specialised in the neuronal mechanisms of singing.
With this background I have become very familiar with the different ways of thinking in the
arts and the sciences.
The approach of neurosciences is based less on the subjective description of experience
by an individual person than far more on empirical evidence, which is characterised by an
objective description of behaviour, cognition, and perception, and their underlying neural
mechanisms. In order to meet the high scientific demands of objectivity, reliability and validity
in our investigations, we are subjected to a restrictive methodical system, in which complex
processes have to be broken down into their individual components. Hence, for example,
single components such as rhythm and melody have to be isolated out of a complex
composition – which we have most impressively heard just now in connection with Richard
Wagner´ s work – in order to make as precise a statement as possible on the brain areas
involved in these processes.
In my research work I focus especially on the neuronal mechanisms used in the voice
control of professional and amateur singers and the experience dependent role of auditory
and kinaesthetic feedback for optimising vocal motor processes. In the context of this
panel discussion, however, I would like to focus more on the neuronal basics of dance and
movement in connection with some of the concepts that have already been mentioned today,
such as “kinaesthetic hearing” and “musical gesture”.
But first of all I would like to introduce you to your central organ, the brain. All our
motivations, actions and our thoughts are founded in its activity. Whether you move to the
rhythm of music, imagine dance movements in your mind or reflect on what you have just
heard here – all this is controlled by your brain.
The coloured markings in the following illustration of our brain show us the different
functional areas of the cortex, which are assigned specific tasks. In order to get a rough
overview, we might simplify things by saying that the brain’s functions are spatially arranged
from sensory perception in the occipital (vision), parietal (sensory integration) and temporal
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(hearing) lobes of the brain, to motor control more centrally located in the precentral gyrus
and all the way to cognitive processes in the frontal lobe.
In the centre right in front of the central sulcus, motor commands are sent to the executing
muscles. This primary motor cortex is the foremost control centre for the coordination of
all movements. Directly posterior the somatosensory cortex is located, where all physical
sensations of the body converge. A complex cycle of action and sensory feedback plays an
essential role in the development of our motor skills. When making music, the auditory cortex
for example helps us to determine if we have hit the right note, the visual cortex identifies
musical notes associated with certain movements, and the somatosensory cortex assists in
controlling the movement trajectories and muscle tension.
In terms of the primary sensorimotor system, every part of our body is represented in
the cortex, an arrangement that is also referred to as the homunculus (Latin for little
man). If you look at the illustration carefully, you can see that the representations of the
different body parts are also of different sizes. Especially the hands and the face are more
accentuated. The more frequently we use something, the more strongly it is also represented
in the brain, a principle that guides functional and structural neural adaptations in our brain.
When we learn to control a motor function outstandingly well, the neural processing of these
movements functions more efficiently as well, thus allowing a motor execution with high-level
spatial and temporal precision.
When, for example, Prof. Mauser plays the piano, he probably doesn’t have to think so much
about what his fingers are doing but can devote himself to other skills such as musical
expression, because his brain learned in many thousands of hours of motor-practice to
predict the acoustic consequences of his finger movements. The motor patterns have thus
become automatic for the most part and partly independent from actual feedback processing,
which works much slower than the internal feedforward prediction motor system. In contrast,
when we start playing an instrument as beginners, we are much more preoccupied with
controlling each respective motor movement and simultaneous processing of the feedback.
When we examine such processes in the brain as neuroscientists, we have to limit our
research focus in order to control the levels of motor complexity and also because of the
examination methods such as magnetic resonance imaging, which pose spatial limitations to
the experiment .
In a magnetic resonance imaging scanner we cannot dance as we are confined to the
bore while our head is inside a coil measuring the brain response. However, we can
to concentrate on certain aspects of dance movement. Although this may not be fully
comparable to a real performance situation, it allows us to tap into the neuronal correlatives
underlying the complexity of certain dance movements. Compared to dance, things are
somewhat easier for me with singers, as they can take their instrument into the apparatus
exactly as it is.
What I am going to show you now is an experimental procedure in a PET scanner, which
registers the brain activity of professional tango dancers while performing tango steps. You
can see that a plate was attached to the end of the foot to measuring the precision of the
required dance steps. In order to identify the brain areas associated with controlling these
movements and thus with the precision, the participants perform both dance-specific as
well as general movements, such as foot flexion or the simple tensing of leg muscles. The
contrasting of these patterns of activity enables us to distinguish the general activity from
the dance-specific neural activity.
The top picture shows you the area involved in the simple motor tasks. The images
below show the dance-specific activation, focused in the area of the superior parietal lobule
(precuneus), neighboring the somatosensory representation of the legs.
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These results provide us with information regarding the role of kinaesthetic perception
for movement control in dance. Based on what is known about the functional role of the
precunius, we can infer from these results that the precuneus contributes to the coordination
of the steps from a body-focused perspective, which happens in interaction with motor and
somatosensory areas, as well as regions involved in the control of timing. Thus these data
indicate that kinaesthetic feedback in dancers has a major role to play in the exact control
of complex movement procedures. It is interesting that we also find an experience dependent
role of somatosensation for vocal control in trained singers, who may need increased
perception of bodily activity.
A basic principle in such motor control processes, also with respect to the previously
introduced concepts of musical gesture or kinaesthetic hearing, is associative learning.
Whenever we learn something new, our brain forms new connections. The Canadian
neuroscientist Donald Hebb described this kind of process in his theory of synaptic plasticity
as follows: when an axon of cell A is near enough to excite a cell B and repeatedly or
persistently takes part in firing it, some growth process or metabolic change takes place in
one or both cells such that A‘s efficiency, as one of the cells firing B, is increased.“
This concept is often referred to as “Cells that fire together also wire together.”
I would like to clarify this by taking an example from a fMRI study with violinists. Professional
and amateur violinists had the task of playing parts of a violin concerto with their left hand
only (i.e., without using the bow). Although they didn’t produce any sound, the motor activity
was accompanied by activity in the auditory cortex. This auditory-motor interaction suggests
that the repeated and simultaneous activity of finger movement and sound processing
during study of the violin causes a neuronal association between the areas involved in
processing both. This then leads likewise to the activation of the auditory memories stored
in connection with the movements. We can extend this principle to our individual learning
history, in which situations and experiences are stored in the memory together with motor
activity, cognitions and emotions associated with them. When you imagine your first dance
steps or your favourite piece of music, it may coactivate multiple other impressions that
occurred simultaneously or have developed over the years.
Imagine a dancing couple. For most people, the visual impression is paramount; however, an
experienced dancer not only sees the movements but can also conjure up the associated
kinaesthetic sensations in their memory. Hence Prof. Mauser, when hearing a piano piece
he knows, perceives it not only acoustically, but also in the context of his kinaesthetic
experience. This principle can be proved plausibly by the example of experts with years
of training. But it is quite conceivable that such link-ups also occur on the basis of an
individual’s general experiences in exchange with his/her environment, which may then again
be triggered as memories by the specific acoustic properties of a composition representing
this memories and can thus be manifested as kinaesthetic sensation during passive listening.
Studies on motor or musical imagery confirm this possibility by showing that the brain
generates an activation patterns during imagery that is very similar to the one during the
actual execution of the same movements, including the participation cortical areas involved in
kinaesthetic and auditory processing.
Before discussing this idea further, I would first like to pursue the question of why we move
to the rhythm of music and how this may be connected to hearing. It is interesting to note
that this connection is reciprocal one. Not only what we hear influences our movement, but
the way we move also influences our perception. As an example I would like to quote a
wonderful study by my colleague Jessica Philips-Silver from the International Laboratory for
Brain, Music and Sound Research (BRAMS) in Montreal, Canada.
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What you see here is Dr. Philips-Silver carrying a small child. While a neutral rhythm
without accentuation was being played, Dr. Philips-Silver accentuated the second bar with
movement and thus specified a certain rhythmical feeling for movement; with other children
she accentuated the third beat. After this physical experience music with a clear meter
was played to the children in another situation – either a two-beat or three-beat rhythm.
The children could decide by moving their head towards the loudspeaker which music they
preferred to hear. The stunning results showed that the previous experience of movement
determined the preference to also listen to the same rhythm. That is, when you already have
the “three-beat” meter in your body, you are likely to prefer this beat also when listening.
The same experiment was repeated later with adults but this time they imitated the rhythmic
movement specified by the instructor. Subsequenct to the body experience, they listened to
music without a definite rhythm and had to decide whether they could discern a two- or
three-beat rhythm. Yet again, showed the tendency to perceive that rhythm which they had
experienced before with their body.
I find this experiment also interesting with respect to the „RheingoldResonances“, as each
dancer’s perception of the sounds may be based on their individual dance background and
movement experience, i.e. their physical formative influence may affect also their listening.
Thus, the same sound installation may provoke quite different movement associations,
depending on their style and training.
This acquisition of preferences also takes place on other levels, which I would like to
demonstrate through the example of controlling speech motor processes. If we think
about speech, the sense of hearing typically predominates, while the accompanying bodily
sensations are usually very much neglected in the science of speech production. In fact,
however, kinesthesia is essential for sound production. The mucous membranes of the
larynx have the densest collection of touch-sensitive receptors in the entire body and this
reflexogenic system is actively involved in the motor control of the voice. Kinaesthetics are
also of utmost importance for the precise control of our articulators during speech. In a
study by Dr. Ostry in Montreal, the movement trajectories of the articulators during speech
were slightly changed using a robotic arm and the amount of compensation towards the
original direction was measured. Interestingly, this study was carried out with cochlear
implanted postlingually deaf participants. When they switched off their hearing aid, they could
not base their compensation on acoustic features. Nevertheless, compensation also happened
when the implantation was switched off and the participants couldn’t hear themselves, thus
indicating that highly precise kinaesthetic representations may guide vocal articulation, which
are associated with the correct performance.
In another study by Dr. Zarate and Dr. Zatorre, the feedback of one’s own pitch was changed
in real time and fed back via a headphone. That is, you heard your self-produced tone
either higher or lower than the pitch that was actually sung. The participants yet again had
the task of either compensating for the change or ignoring it. The interesting thing about
it was that experienced singers were significantly better capable of ignoring the acoustic
change, probably because they have stronger kinaesthetic control over their voice production;
they can, so to speak, hear kinaesthetically.
Compensations for changes in sensory feedback were also found in other studies. Obviously
this happens depending on one’s own learning experience, because some types react more
intensively to auditory, or more intensively to kinaesthetic changes. So here we are again,
back at the learning principles mentioned before.
In this investigation that I’m presenting here, ballet dancers, Capoeira dancers and nondancers were examined in an MRI experiments while they watched videos with ballet
movements or Capoeira movements respectively. Close attention was paid to making the
movement kinematics very similar between Capoeira and ballet in these movies.
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However, the metabolic reaction in the ballet dancers’ brains was much more intense when
they saw ballet movements compared to capoeira, and vice versa for the Capoeira dancers
when they saw Capoeira movements. Both groups together in contrast to the non-dancers
showed increased activation in the premotor cortex, which is responsible for movement
planning and preparation. Based on their individual bodily experience, the very fact of seeing
movements associated with this experience was enough to activate the brains body expertise
and movement planning.
We have highly specialised movement artists dancing in „RheingoldResonances“. In order to
dissociate them from their automated movement execution and their corresponding hearing
patterns in order to open them up to a new experience, Louise Wagner integrated something
completely different: the voice. Singing might be alien to dancers or at least less automatic;
on the other hand, singing is an activity that is also very body-oriented and kinaesthetic.
The crucial point is however, that they cannot rely on automated movement patterns. This
opens up a new space for the dancers, in which they experience physicality in interaction
with music but in doing so cannot react with automated movement stereotypes.
With regard to the kinaesthetics of voice production, I would like to give you a brief example
taken from my study with opera singers; they sang parts of an aria in the MRI machine
while we measured their brain activity. We found the professional singers showing a much
stronger involvement of the somatosensory cortex during singing compared to non-singers.
The somatosensory cortex receives and processes our sense of movement and touch.
The more singing experience, the more activity was also manifest in this part of the brain.
Thus, like dancers, experienced singers may use kinaesthetic information more efficiently
in order to control their motor system at a higher level of accuracy. The aforementioned
learning principle plays also a role in the vocal motor control, because what we hear
while we produce utterances becomes wired to feeling. The more I develop a kinaesthetic
association with a particular sound, the easier can an intended sound trigger the appropriate
sensorimotor pattern, even in the absence of sound feedback. We can demonstrate this
by investigating the neural correlates of imagination. The idea of a sound or an imagined
piece of music leads to specific activations of the brain that resembles the activation
pattern of actual sound processing. A part in the right frontal lobe plays a crucial role in
the access of memory contents. The sensory cortices, which are associated with the actual
sound processing and the kinaesthetic sensation are also engaged during imagined music
perception or production.
In a study with singers and non-singers, we disturbed the somatosensation quite explicitly by
anaesthetising the vocal fold mucous membranes with a local anaesthetic. In this fMRI study
we measured not only brain activity during singing but als how accurate musical intervals
could be reproduced. While trained singers were expectedly more accurate during normal
singing than non-singers, they were also significantly less disturbed in their pitch accuracy
during anesthesia. This difference was reflected primarily in the activity of a certain area
of the brain, the insular cortex. This area is involved in interoceptive awareness and the
perception of all subjective feelings from within the body, from where it projects to other
areas such as the somatosensory cortex. While non-singers showed increased activity of the
insula during anesthesia and along with decreased accuracy, the singers did the opposite:
they lowered the activity in the insula and thus the interoceptive awareness, which was
associated with better pitch performance during singing.
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In other words, the inexperienced non-singers might have turned up the volume for bodily
sensation, while the singers distanced themselves from the false feedback as their motor
commands are so fine-tuned that the are able to act based on internal models of motor
control without the necessity of processing the feedback at all.
Before I end my talk, I would like to return to the question why we involuntarily move to
music. My colleagues addressed this question by presenting participants with music that
was modulated in rhythm and volume respectively and compared with a non-rhythmic
stimulation. You can see the outcome in this image here as an enhanced activity in the
premotor cortex during passive hearing of the modulated music, along with the SMA involved
in movement planning and initiation. Furthermore, down here, you can see increased activity
in the putamen, a kind of timing area in the brain, as well as in the auditory cortex. When
they actually engage in a rhythmic motor task by tapping out the rhythms, you can see
clearly that both conditions have a lot in common between the movement execution and the
activity through hearing, even when passive listening was performed without any intention of
movement initiation.
I find this very interesting in the context of Louise Wagner’s sound installation, since the
static sounds scarcely show a rhythmic structure. They do not entice the body to follow a
certain rhythm. Instead they require the dancers to initiate a movement in itself based on
their individual movement experiences and own imagination.
Let’s go a step further and take the electroencephalogram (EEG) as an example. You fasten
electrodes to the test person’s head and measure the electrical activity in the brain, which
shows in the form of rhythmical discharges. The analysis of the EEG is similar to to the
analysis of musical tones by observing amplitudes through time-frequency representations.
Interestingly, there is a dynamic link between sensory processing and movement related
activity, and neural processing. This means that the rhythm you hear in the music or in
which you move is also represented as neural activity; respectively certain frequencies in the
brain may be synchronised with an external acoustic or motoric pacemaker. When we follow
music, this also has a direct effect on the processing taking place in our brain.
Let me conclude: rhythm influences not only your movement, but your movement experience
influences also our hearing. The link between musical gesture or kinaesthetic hearing with
associative learning at the neural level may be of particular significance. As we interact
with the world, we store many associations with things that have happened during our
life: situations, emotions, cognitions, which might have in turn become associated with a
sound or a movement. One aspect of the art of composition may well consist in creating
acoustic forms, which have the power to release these kinds of memories that evoke the
corresponding kinaesthetic associations.
Let us take the prelude to Rheingold that Prof. Mauser described before, in which the
extraordinary quality of “flow” was talked about. The flow of a river has an acoustic and
kinaesthetic quality, which most of us know from our learning experience with rivers.
The composer somehow managed to appeal to something in us that we already possess as
experience. Thus the music may suddenly become very close to us because it appeals to
a personal part of our own experience horizon. It conjures up a memory in us that is clear
and unambiguous and helps us to talk about this experience together, despite individual
differences.
Finally, the “simple” answer to the question as to why we react to rhythm with movement is,
because rhythms generates motor patterns in our brain, which stimulate bodily movement.
With this, I would like to conclude my talk, thank you very much!
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Discussion:

Prof. Siegfried Mauser: question for Boris Kleber: on the second point: wouldn’t this be a
neurological model explaining what we call psychologically archetypal experiences within
musical hearing? So to speak, identification with models with which hearing then coincides?
The prelude to Rheingold is indeed a prime example of something like archetypal sound
perception, and for me that would now be the explanation for it on the neurological level.
Can we see it like that?
Dr. Boris Kleber: Yes, I would see it like that as well. An archetype describes something
that is collectively present to all members of a society and hence this might as well reflect
to some extent on the neuronal level. These common features make communication about
this much easier. Of course, the individual world of experience is completely different, but if
you’re talking about archetypes that everyone has experienced in one way or another and
where there is a great deal of overlapping, I would say – yes.
Prof. Siegfried Mauser: I have talked a great deal to Peter Sloterdijk and we debated a long
time about the Rheingold prelude, because in Sloterdijk’s opinion we could interpret this
flowing, stream-like movement – the river of sound if you like, which as equivalent somehow
also imagines a real, floating movement – as the floating movement of the prenatal state in
the amniotic fluid. And this extraordinary modulation – it changes, not particularly radically,
from E flat major to A-flat major and yet E-flat remains the key-note. This, if you like, is the
step into the world outside, a kind of birth step, along with everything to do with the motifs
of the Rheintöchter, the Rhine Daughters. This would also be an archetypal explanation
also as regards development psychology, I think, but what has really fascinated me now is
that actual rhythmical patterns take place in the brain in any case. When music, composed
music, coincides with this, something very special has to happen, of course – how can it be
otherwise?
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