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In her 1899 pedagogy manual Touch: Piano Instruction on the Basis of Physiology, the
composer and pianist Marie Jaëll (1846–1925) describes pianistic touch as a ‘polyphony of sensa-
tions’, a synthesis of vibrations that is both physical and psychical. This article examines Jaëll’s
recourse to nineteenth-century experimental science, specifically experimental psychology, to
develop a theory of pianistic touch. Touch, Jaëll contends, necessitates a pianist’s attention to haptic
and aural impulses in an elusive, ‘simultaneous and successive’ process that collates the pianist’s tan-
gible sensation of the keyboard and the ineffable mental impressions conjured by sound. This braided
sense of musical touch can be cultivated in performers and transmitted to listeners. Jaëll makes this
assertion using a novel kind of visual evidence: fingerprints. Fingerprinting her students before and
after the execution of selected piano études and treating the prints as diagnostic documents, Jaëll pos-
its that isolating and attending to minute variations in touch is akin to attuning to the aesthetic con-
tent of a musical work. Jaëll crystallized her methodology in a vibrant collaborationwithCharles Féré
(1852–1907), a criminologist and one-time student of Jean-Martin Charcot. More broadly, Jaëll’s
treatise is a striking exponent of the era’s ‘graphical method’, pioneered by Étienne-Jules Marey,
which sought to supplant scientific rhetoric with ‘objective’ truth, depicted as machine-generated
wave forms. The ethos that motivated the creation of such representations, propagated by an array
of influential scientists including Ernst Heinrich Weber and Hermann von Helmholtz, underscores
a tendency to intertwine physiology and psychology in an enterprise that quantified sensation as a
fact of mechanistic causes. Jaëll’s emphasis on attention – how thought modifies touch and sound –
sets her theory apart from experimental psychology’s more determinist premises. In Jaëll’s experi-
mental apparatus, fingerprints are not objective; rather, they index the variable haptic and sonic
sensations experienced by the pianist. As a nascent theory of embodied cognition, Jaëll’s pedagogy
bespeaks a fluid relationship between mind and body at the dawn of the twentieth century.

Although a commonplace of music discourse, for keyboardists, the term ‘touch’ is
something of a paradox. On the one hand, ‘touch’ connotes the physical act of
depressing keys within a mechanistic paradigm of keyboard fingering. On the
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other hand, the term can refer to a performer’s manual agility – more complicat-
edly, to his or her artistic interpretation, nuance or finesse. To speak of touch
thereby conflates the corporeal with the aesthetic, the material with the ideal.

In an 1899 piano pedagogy manual titled Touch: Piano Instruction on the Basis of
Physiology, the Alsatian composer and virtuoso pianist Marie Jaëll (1846–1925) sets
out to unravel the complexities of touch.1 That Jaëll should turn to touch as the con-
nective tissue between literal and metaphorical feeling is not surprising. Jaëll’s
treatise invites association with a longstanding tradition of keyboard pedagogy
manuals, perhaps even François Couperin’s 1716 The Art of Playing the
Harpsichord – L’Art de toucher le clavecin.2 By the end of the nineteenth century,
there was an established history of manuals designed to habituate the pianist to
the experience of performing routine physical gestures. Many of us will be familiar
with the incrementally challenging technical demands of ‘Gradus ad Parnassum’
(or ‘Steps to Parnassus’), such as those by Muzio Clementi and Carl Czerny,
and the now ubiquitous Virtuoso Pianist, published by Jaëll’s contemporary
Charles-Louis Hanon in 1873.3

Unlike some pedagogical systems, Jaëll’s Touch does not build endurance
through the repeated work of fingers dissociated from mental impulse. Instead,
Jaëll culls from a diverse repertoire of musical examples – among these several
works by Frédéric Chopin, short pieces by Robert Schumann, and Jaëll’s original
compositions – prefacing these examples with short prose excursuses that inter-
weave musical analysis, descriptions of the mechanics of performance, and aes-
thetic inquiry. Designed as such, the premise of Jaëll’s manual is to study touch
as a point of convergence between physiological and psychological phenomena.
In so doing, Jaëll marshals an unprecedented and unconventional type of visual
evidence: fingerprints.

Jaëll’s theory of touch indicates that fingerprints demand interpretation by
thinking and feeling pupils in order to convey rehabilitative insights. Stated
differently, in Jaëll’s manual, fingerprints depict the intertwined haptic and
sonic qualities of pianistic technique as images for examination, diagnosis
and correction in the performer. Capitalizing on a feedback loop between
touch and sound, Jaëll’s method positions consciousness of oneself in the act
of performance – in modern terms, as a mode of proprioception – as the most
efficient means of piano instruction. In what follows, I contextualize Jaëll’s fin-
gerprint methodology within nineteenth-century laboratory culture, specifi-
cally experimental psychology. I examine some of Jaëll’s earliest experiments

1 Marie Jaëll, Le Toucher: Enseignement du piano basé sur la physiologie (Paris: Constallat &
Co, 1899), a revision of Le Toucher: Nouveaux principes élémentaires pour l’enseignement du piano
en 2 volumes (Paris: Heugel et cie, 1894). All translations are my own unless indicated
otherwise.

2 François Couperin, L’Art de toucher le clavecin (Paris, 1716). For a striking analysis of the
innovation of Couperin’s fingering method, see Peter Szendy, Membres fantômes: Des corps
musiciens (Paris: Minuit, 2013): 53.

3 See, for example, Muzio Clementi, Gradus ad Parnussum, op. 44 (Paris: Erard, 1817,
1819, 1826); Carl Czerny, Hundert Übungsstücke, op. 139 (Vienna: Haslinger, 1827), 110
Leichte und fortschreitende Übungen, als Zugabe zu jeder Clavier-Schule, op. 453 (Paris:
Troupenas, 1837), Die Kunst der Fingerfertigkeit, op. 740 (Paris: Schlesinger, 1844), Nouveau
Gradus ad Parnassum, op. 822 (Paris: Richault, 1853, 1854); Charles-Louis Hanon, Le
Pianiste virtuose en 60 exercices calculés pour acquérir l’agilité, l’indépendance, la force et la plus par-
faite égalité des doigts ainsi que la souplesse des poignets (Paris, 1873), among others.
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with fingerprints and pianistic touch, highlighting the difficulties the peda-
gogue encountered in articulating music pedagogy as experimental science.
Finally, I return to Jaëll’s 1899 manual, theorizing the definition of touch
therein as a kind of embodied cognition. In the vein of piano instruction as
physiology, Jaëll’s emphasis on attention – to the connection between body
and mind – rendered the performer receptive to virtuosic piano music’s unique
blend of magic and exigence.

Biography

Marie Jaëll was born Marie Trautmann in 1846 in the Alsatian town of Steinseltz.
She demonstrated a keen interest in music from a young age: Marie’s father,
Georges Trautmann, sold his horse to buy his young daughter a piano after she
encountered the instrument for the first time at age six.4 By age nine, Marie was
concertizing internationally, eliciting the praise of Ignaz Moscheles and Henri
Herz, who became her teacher at the Paris Conservatoire. In 1866, Marie married
a fellow concert pianist, Alfred Jaëll; the two moved to Paris shortly thereafter,
where Marie would remain for the rest of her life. Together, Alfred and Marie
embarked on several European and Russian tours during their marriage.

By the late 1860s, the Jaëlls were quite famous. Over the course of their careers,
the couple nurtured the friendship of some of the nineteenth century’s musical
giants: the Jaëlls premiered several original pieces for piano and transcriptions
of orchestral works by Camille Saint-Saëns; Marie became the dedicatee of
Saint-Saëns’ first piano concerto when it was published in 1875.5 Liszt and
Brahms lavished praise on her, with the former famously remarking that she
had ‘an artist’s fingers and a philosopher’s brain’.6

When Alfred died in 1882, Jaëll’s outlook on composition, performing and ped-
agogy changed significantly. Upon Liszt’s invitation, between 1883 and 1885 Jaëll
undertook three extended trips toWeimar. These long sojourns, during which Jaëll
was often called upon to essay several of Liszt’s compositions, were foundational
for her creative and technical ideas.7 Jaëll ultimately became Liszt’s confidante and
erstwhile editor; the two nurtured a warm friendship until Liszt’s death in 1886.

In 1890, in a series of final public performances, Jaëll became the first pianist to
perform all of Beethoven’s piano sonatas in Paris.8 Not long thereafter, she turned
to pedagogy and the study of natural philosophy, physiology and psychology,
embarking on the significant, jointly scientific and artistic endeavour of theorizing
a programme for teaching touch. The earliest iteration of Jaëll’s pedagogical reform
wasMusic and Psychophysiology, published in 1896, in which the author poignantly
declares that the secret to effectively conveying musical feeling resides with

4 Hélène Kiener, Marie Jaëll, 1846–1925: Problèmes d’esthétique et de pédagogie musicale
(Paris: Flammarion, 1952): 22.

5 Florence Launay and Jann Pasler, ‘Le Maître and the “Strange Woman”, Marie Jaëll:
Two Virtuoso-Composers in Resonance’, in Camille Saint-Saëns and His World, ed. Jann
Pasler (Princeton: Princeton University Press, 2012): 87.

6 Catherine Guichard, Marie Jaëll: The Magic Touch, Piano Music by Mind Training
(New York: Algora, 2004): 23.

7 Thérèse Klipffel, ‘Biographie’, in Marie Jaëll: Un cerveau de philosophe et des doigts d’ar-
tiste, ed. Laurent Hurpeau (Lyon: Symétrie, 2004): 22.

8 Le Ménéstrel, 13 April 1890, 119.
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learning to ‘think the notes’.9 Jaëll’s foray into scientific discourse did not proceed
without attention – positive and negative. A particularly harsh review ofMusic and
Psychophysiology admitted Jaëll’s ‘erudition and experience’, but nevertheless crit-
icized her for treading into psychophysiological waters as a mere pianist.10

Saint-Saëns, by contrast, praised Jaëll for her ability to ‘express most clearly the
most instructive and wise things, most beautiful and most true’.11

After her death in 1925, Jaëll’s pedagogy continued to be influential. One stu-
dent, Jeanne Bosch van’s Gravemoer, employed Jaëll’s method in the
Netherlands into the 1930s. More surprisingly, Albert Schweitzer – who studied
with Jaëll in the late 1890s – translated an early edition of Touch into German.12

In his 1931 autobiography, Out of My Life and Thought, Schweitzer writes of his
deep appreciation for his teacher.13 Jaëll’s pedagogy is still in use today: the
Marie Jaëll Association retains an outpost in Paris, though its mission has changed
to encompass other educational paradigms, namely that of Maria Montessori.14

Laboratory Culture and Experimental Psychology

Although Jaëll has received limited critical attention outside France in recent years,
scholars such as Myles Jackson, Florence Launay and Jann Pasler, Julia Kursell,
James Davies and Roger Moseley have considered Jaëll in light of the nineteenth

9 ‘Having thus effectively dissociated, by virtue of the particularly dynamic character of
the study, the musical feeling of the performer in action, realized by his fingers on the key-
board, one says: “the mysterious beauty of the art consists in the fact that one’s life cannot be
taught, it must be possessed within oneself”. On the contrary, it can be taught, but for that, it
is not sufficient to learn to read music, to learn to develop memory, to learn to play a piano
piece verywell; onemust, before one is able to truly do one of these thingswell, learn to think
the notes’. Marie Jaëll, La Musique et la psychophysiologie (Paris: Alcan, 1896): 159.

10 ‘It is with obvious passion that MmeMarie Jaëll takes on problems concerning philos-
ophy, psychology, and the methodology of her art. She has read Helmholtz and Wundt,
Spencer, Féré, Binet and many others. It is regrettable only that philosophy is a profession
like the pianist’s art, and that Mme Jaëll, by often obscure reasoning, tangled up in bold met-
aphors, belies an insufficiently drawn out practice of her second profession. This is to be
regretted, as her reflections on the role of the muscular sense and the tactile sense, on the
method of the performing pianist and on the impressions of the listening public, indicate
much erudition and experience’. ‘Review of La Musique et la psychophysiologie, by
Marie Jaëll’, Revue de métaphysique et de morale 4, no. 2 (1896).

11 Kiener, Marie Jaëll, 1846–1925, 71.
12 Kiener, Marie Jaëll, 1846–1925, 71.
13 ‘At the same time I was a pupil of Franz Liszt’s talented pupil and friend Marie

Jaëll-Trautmann, an Alsatian by birth. She had already retired from a life of public piano
recitals, at which, for a short time, she shone as a star of the first magnitude. She now ded-
icated herself to the study of the physiological aspects of piano playing. I was the guinea pig
on which she tried her experiments, which were made in cooperation with the physiologist
Féré, so I participated in them. How much I owe to this gifted woman!’ Albert Schweitzer,
Out of My Life and Thought: An Autobiography, trans. A.B. Lemke (New York: Henry Holt and
Company, 1990): 17.

14 See Marie-Charlette Benoit-Heu,Apprends à toucher le piano: La méthode Jaëll pour jeunes
débutants (Paris: G. Billaudot, 1986) andMarie-Charlette Benoit, et al., L’Éducation artistique de
la main, selon l’enseignement de Marie Jaëll, pianiste et pédagogue (Lyon: Symétrie, 2010).
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century’s shifting technological and philosophical terrain.15 Kursell argues that for
Jaëll the goal of a rigorous examination of a pianist’s touch was to conjure a ‘con-
tinually perfectible’ beautiful sound from the instrument. ‘Because beautiful
sonority itself remained open to redefinition’, Kursell writes, ‘the fingerprints
made no sense as a proof of any claim beyond their comparison with the next
set of fingerprints’.16 Additionally, unlike the clavichord, the piano produced a
sound that could not bemodified after themoment of contact between the hammer
and the string – its sound production was occluded by its design. As Moseley
notes, the piano thus invited ‘occult’ speculation into the relationship between
physiology and performance.17 By today’s standards, as Kursell and Moseley
have shown, in attempting to capture the interval between touch and sound
with fingerprints, Jaëll could not postulate any truly objective insights about
music or the body. Moreover, the nineteenth century’s knowledge of physiology
was substantially revised throughout the twentieth century. Based on the available
theoretical foundations of the day, any understanding of physiology to which Jaëll
made claims is now outmoded. However, what a finger or fingerprint could or
could not do in 1899 or today is ancillary to the epistemology of Jaëll’s self-
proclaimed scientific practice. Such a practice evinces a particular and peculiar
‘experimentalization’ of musical knowledge in the nineteenth century.

Experimental psychology –which, broadly speaking, encompassed the interre-
lated fields of psychophysics and psychophysiology – had since the 1830s sought
to quantify sensation and reaction as facts of mechanistic causes.18 Such a mecha-
nistic outlook amplified an underlying dualist logic. By dualist, I mean the idea
that physical phenomena in the body could be understood ‘objectively’ apart
from cognitive and, moreover, conscious operations. In their 2007 monograph
Objectivity, Lorraine Daston and Peter Galison expertly illustrate how, across a
variety of disciplines, nineteenth-century experimenters strove to create and ana-
lyse scientific images ‘untouched by human hands’.19 That is to say: within

15 Myles W. Jackson, ‘Physics, Machines and Musical Pedagogy in Nineteenth-Century
Germany’, History of Science 42/4 (2004) and ‘Measuring Musical Virtuosity: Physicists,
Physiologists, and the Pianist’s Touch in the Nineteenth Century’, Journal of the American
Liszt Society 61–62 (2010): 13–40; Launay and Pasler, ‘Le Maître and the “Strange Woman”’;
Julia Kursell, ‘Visualizing Piano Playing, 1890–1930’, Grey Room 43 (2011): 66–87; James
Q. Davies, Romantic Anatomies of Performance (Berkeley: University of California Press, 2014);
and Roger Moseley, Keys to Play: Music as a Ludic Medium from Apollo to Nintendo (Oakland:
University of California Press, 2016) for recent exceptions within the American academy.
Jaëll research in France and Germany has been considerably more robust. See, for instance,
Laurent Hurpeau, ed., Marie Jaëll: Un cerveau de philosophe et des doigts d’artiste (Lyon:
Symétrie, 2004); Marie-Laure Ingelaere, ‘Faire connaître Liszt en son temps: Alfred et Marie
Jaëll, “passeurs” oubliés’, Revue d’Alsace 138 (2012): 113–25 and Cora Irsen,Marie Jaëll: die char-
mante Unbekannte (Wiesbaden: Weimarer Verlagsgesellschaft, 2016).

16 Kursell, ‘Visualizing Piano Playing’, 82.
17 Moseley, Keys to Play, 99.
18 Experimental psychology in the nineteenth century incorporated interrelated strands

of knowledge production by no means exclusively defined according to mechanistic logic.
Psychophysics and psychophysiology – articulated in the theoretical writings of E.H.
Weber, Gustav Theodor Fechner, Hermann von Helmholtz andWilhelmWundt – identified
the phenomenon of a subject’s consciousness as integral to studies in sensation. See
Alexandra Hui, The Psychophysical Ear: Musical Experiments, Experimental Sounds, 1840–
1910 (Cambridge, MA: MIT Press, 2012), especially 1–21.

19 Lorraine Daston and Peter Galison, Objectivity (New York: Zone Books, 2007): 43.
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laboratories, inscription tools such as the myograph, the kymograph, the sphyg-
mograph and the dynamograph were employed to transform bodily motion,
such as pulse or muscle contraction, into curvilinear waveforms. These instru-
ments produced a lexicon of visual signification believed to be impervious to the
rhetoric of natural philosophy.20

Robert Brain summarizes the knowledge produced by such instruments as
‘graphical epistemology’.21 The expansive Graphical Method of physiologist
Étienne-Jules Marey, published in 1878, illustrates such an epistemology well.
Demonstrating how data points obtained in various experimental set-ups could
be plotted on a plane of x–y coordinates, Marey posits pithily that ‘everything
that the mind can conceive and measure with exactitude expresses itself graphi-
cally in a clear and precise manner’.22 Marey’s volume illustrates how otherwise
indiscernible motion – the flight of a bird or the rate of an organism’s respiration
or blood circulation – might be rendered visible and quantifiable. Casting such
phenomena into relief, physiologists in the nineteenth century ‘sought to inscribe
in a documentary record the facts provoked and demonstrated in the laboratory, to
represent those facts not as created by scientific practices but as testifying to natural
truths’.23 In collating the variegated approaches made possible by graphic inscrip-
tion, the innovation of the Graphical Method was in concretizing the link between
representation and empirical objectivity. Prompting analysis by knowledgeable
interpreters, scientific diagrams thus proposed a gateway to privileged anatomical
information. More crucially, diagrams suggested that the body could somehow
autonomously narrate its own materiality.

The asserted omniscience of inscription devices underscores a tension between
trenchant scientific documentation and a reconfiguration of attention. Although a
genealogy of the shifting modes of attention invited by nineteenth-century labora-
tory culture exceeds the scope of the present article, it is worth noting how reforms
within observation problematized the universal laws believed to subtend both the
mechanics of biological function –what Anson Rabinbach describes as the epoch’s
‘transcendental materialism’ – and the workings of the experiment’s measuring
devices.24 Reaction time experiments in particular, designed to calculate the
speed atwhich sensation could be propagated through the nerves, made it possible
(with the aid of increasingly refined timekeepingmachines and dynamography) to
diagram and measure the speed of a subject’s responsiveness with greater

20 See the introduction to Henning Schmidgen, The Helmholtz Curves: Tracing Lost Time
(New York: Fordham University Press, 2014). On the kymograph especially, see H.E. Hoff
and L.A. Geddes, ‘Graphic Registration Before Ludwig: The Antecedents of the
Kymograph’, Isis 50/1 (1959): 5–21. Jonathan Sterne has eloquently demonstrated how
these proliferating technologies in many ways culminated in sound inscription and record-
ing devices. See The Audible Past: Cultural Origins of Sound Reproduction (Durham: Duke
University Press, 2003), especially 31–51.

21 Robert Michael Brain, The Pulse of Modernism: Physiological Aesthetics in Fin-de-Siècle
Europe (Seattle: University of Washington Press, 2015): 16.

22 Étienne-Jules Marey, La Méthode graphique dans les sciences expérimentales et principale-
ment en physiologie et en médecine (Paris: G. Masson, 1878). Also Marta Braun, Picturing
Time: The Work of Étienne-Jules Marey (1830–1904) (Chicago: University of Chicago Press,
1992).

23 Dianne F. Sadoff, Sciences of the Flesh: Representing Body and Subject in Psychoanalysis
(Stanford: Stanford University Press, 1998): 96.

24 Anson Rabinbach, The Human Motor: Energy, Fatigue, and the Origins of Modernity
(New York: Basic Books, 1990): 92–3.

432 Nineteenth‐Century Music Review

https://doi.org/10.1017/S1479409819000715 Published online by Cambridge University Press

https://doi.org/10.1017/S1479409819000715


precision, and to construe a subject’s perception of sensation in mechanistic terms.
In a lecture from 1850, the scientific polymath Hermann von Helmholtz described
how he used a severed frog’s leg, an ultrasensitive chronometer, and an electric
current to obtain this exact duration – he measured it at around one-tenth of a sec-
ond.25 In living humans with nervous systems that were intact, however,
Helmholtz ultimately verified that this value could fluctuate on the basis of a sub-
ject’s attention to the experiment and to the conditions of the laboratory itself.26

(Worth noting are the critical differences between a neuromuscular response that
involves a brain, as in human subjects, and those responses conveyed through a
severed limb, as in the frog.) A precursor to experimental psychology, as
Benjamin Steege writes, Helmholtz’s frog experiment illustrated how attention
‘emerges at nearly every moment both as indispensable to productive observation
and yet also as incapable of guaranteeing perceptual accuracy or subjective
stability’.27

This meant, in essence, that the subject’s intellection jeopardized the omni-
science of graphical epistemology,which visually depicted and collated perception
and reaction within a mechanistic framework.28 The influence of attention on the
scientific object thus suggested that the value of representation might not consist
in its ostensible objectivity. A kind of subjectivity, a variable sensitivity to sensation
dependent on focus and habituation, could also be captured for experimentation.
As Jonathan Crary observes, ‘the problem of attention was not a question of a neu-
tral timeless activity like breathing or sleeping but of the emergence of a specific
model of behaviour with a historical structure – behaviour that was articulated
in terms of socially determined norms and was part of the formation of a modern
technological milieu’.29 In other words, the nineteenth-century laboratory pro-
duced knowledge not merely through its objects of graphic inscription or through
a revised mode of attending to these objects, but as a constellation of practices that
exceeded the experimental apparatus. In this sense, pedagogues such asMarie Jaëll
set out to scrutinize the phenomenon of learning and performingmusic in a no less
‘scientific’ approach.

Charles Féré’s Fingerprints

Charles Féré (1852–1907) was an anatomist and criminologist affiliatedwith Paris’s
Salpêtrière asylum and the Hospice Bicêtre.30 A protégé of Jean-Martin Charcot –
whose pioneering and controversial work with hysterics and neurasthenics paved
the way for nineteenth-century neurology and psychology – Féré was keenly

25 Jimena Canales, A Tenth of a Second: A History (Chicago: University of Chicago Press,
2009): 61.

26 Henning Schmidgen, ‘Of Frogs and Men: The Origins of Psychophysiological Time
Experiments, 1850–1865’, Endeavour 26/4 (2002): 144.

27 Benjamin Steege, Helmholtz and the Modern Listener (Cambridge: Cambridge
University Press, 2012): 83.

28 Steege continues, ‘attention was both the necessary condition of any perception at all
and the ultimate limit on perceptual accuracy’. Helmholtz and the Modern Listener, 89.

29 Jonathan Crary, Techniques of the Observer: On Vision and Modernity in the Nineteenth
Century (Cambridge, MA: MIT Press, 1992): 29.

30 For an excellent history of the Salpêtrière asylum, see Mark S. Micale, ‘The Salpêtrière
in theAge of Charcot: An Institutional Perspective onMedical History in the LateNineteenth
Century’, Journal of Contemporary History 20/4 (1985): 705–31.
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interested in motor activity, reflexes and hypnosis.31 In his early research, Féré col-
lated an array of psychological and sociological phenomena under the rubric of
‘degeneracy and criminality’, for which the physician sought substantiating phys-
iological data.32 Féré located such data in fingerprints, devoting much of his career
to the study of the extremities, particularly what theymight signal about a person’s
mental state and physical capabilities.33

Although both the history of French criminology and the significance of the
hand as a marker of identity and autonomy have been amply theorized,34 in
Féré’s lifetime especially, fingerprints were newly ordained as conveyers of ana-
tomical information. The system of criminal measurement-taking, including
height, build, eye and hair colour that emerged out of phrenological discourse –
known as ‘Bertillonage’, after the police officer Alphonse Bertillon – was only
standardized in Paris in the 1880s.35 Contemporaneous with Bertillon’s profiling
system were efforts on the part of Francis Galton to expand the early taxonomic
efforts of the Czech anatomist Jan Evangelista Purkyně – who in 1823 classified
fingerprints into nine broad categories on the basis of their configuration of
loops and whorls – into a procedure for identifying individuals.36

In his 1887monograph Sensation andMovement, Féré asserts that in reaction time
experiments conducted with the aid of dynamography, physical preparation has
little effect on exertion, particularly in instances where such exertion is instigated
as an unconscious reflex response.37 Contrastively, regarding voluntary motion
of the hands and fingers, Féré asserts that mental labour proportionally increases
or decreases the physical response in the extremities. Féré concludes that ‘the

31 See François Clarac, Jean Massion and Allan M. Smith, ‘Duchenne, Charcot and
Babinski, Three Neurologists of La Salpêtrière Hospital, and Their Contribution to
Concepts of the Central Organization of Motor Synergy’, Journal of Physiology–Paris 103/6
(2009): 361–76. Also, most famously, Alfred Binet and Charles Féré, Le Magnétisme animal
(Paris: Alcan, 1887).

32 Charles Féré, Dégénérescence et criminalité: Essai physiologique (Paris: Alcan, 1888).
33 See Charles Féré, ‘Les Empreintes des doigts et des orteils’, Journal de l’anatomie et de la

physiologie normales et pathologiques de l’homme et des animaux 29 (1893); ‘Note sur la sensibilité
de la pulpe des doigts’,Comptes rendus hebdomadaires des séances et mémoires de la société de biol-
ogie 47 (1895): 657–60; ‘Des empreintes digitales dans l’étude des fonctions de la main’,
Comptes rendus des séances et mémoires de la Société de biologie 80 (1896): 1114–17; ‘La Main,
la préhension et le toucher’, Revue philosophique de la France et de l’étranger 41 (1896): 621–
36; ‘L’influence de l’éducation de la motilité volontaire sur la sensibilité’, Revue philosophique
de la France et de l’étranger 44 (1897): 591–604.

34 Laurent Mucchielli, Histoire de la criminologie française (Paris: Editions L’Harmattan,
1994).

35 Simon A. Cole, Suspect Identities: A History of Fingerprinting and Criminal Identification
(Cambridge, MA: Harvard University Press, 2009): 34.

36 Cole, Suspect Identities, 77. In ‘Les Empreintes des doigts et des orteils’ from 1893, Féré
critiques Galton’s studies of fingerprints, which fortified the connection between print and
identity, but fell short of linking their configuration with particular mental faculties. In
Féré’s own experience as a disciple of Charcot, fingerprints revealed awealth of information
about a medical subject. Galton, among others, turned to fingerprints as a means of identi-
fying subjects in British colonies, specifically India. Féré’s critique of Galton is thus couched
in a biologically determinist outlook for psychosis adjacent to the imperialist impulse of
Galton’s project. See Chandak Sengoopta, Imprint of the Raj: How Fingerprinting Was Born
in Colonial India (New York: Macmillan, 2003).

37 Charles Féré, Sensation et mouvement: Études expérimentales de psycho-mécanique (Paris:
Alcan, 1887): 6–7.
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energy of a movement is in relationship with the intensity of the mental represen-
tation of this samemovement’. More provocatively perhaps, Féré contends that the
converse of his conclusion similarly holds true: ‘the idea of movement is already
movement in the act of beginning’, he writes, ‘in all instances when the idea is suf-
ficiently intense, the action follows necessarily’.38 In other words, a build-up of
psychic impulses, should they reach a certain threshold, necessarily results in a
physical response in the body. Likewise, sensation and movement are always
matched with mental representations. Féré labels this relativity of mental and
physical activity ‘psychomechanics’.

Within an epistemology of nineteenth-century laboratory culture, discernible in
Féré’s psychomechanics is the notion that bodies might produce knowledge irre-
spective of volition, and that such knowledge can be transcribedwithout conscious
intervention on the part of the subject.39 In a section on Lapsus calami, or a slip of the
pen, Féré writes, ‘Whenwe hear an articulated sound, whenwe see awritten word
or when we obtain its mental representation, produced in the entire organism is a
movement of a particular form, the sensation of whichmanifests particularly in the
muscles in relationwith the production of these signs’.40 Important in Féré’s theory
of ‘automatic’ writing is the imbrication of biological mechanics – such as the
movement of the hands or mouth –with psychical representation. As a diagnostic
sign not unlike a waveform, Féré asserts, writing may point up potential discon-
nects within a circuitry of oral and visual comprehension.

In a series of experiments conducted at Bicêtre in 1896, Féré synthesized his anal-
ysis of the general psychomechanics of thefingers, hands and arms,with his studyof
fingerprints.41 Across these studies, Féré asserts that fingerprints are linked to ‘func-
tional aptitude’ in human subjects, which in turn governsmovements of the extrem-
ities. Although Féré does not specify the exact nature of his experimental apparatus,
the physician availed himself of a state-of-the-art dynamograph, which depicted the
amount of pressure that could be exerted by a subject’s hand as awaveform so that it
could be measured.42 ‘The energy, rapidity and precision’ of these movements, Féré
observes, are related to the ‘intensity of mental representations and intellectual

38 Féré, Sensation et mouvement, 15.
39 Féré, Sensation et mouvement, 101. Friedrich Kittler suggests that unconscious writing is

an index of the changing definition of the apparatus and methodology of psychophysiolog-
ical inquiry at the turn of the twentieth century. SeeDiscourse Networks 1800/1900. Translated
by Michael Meteer with Chris Cullens (Stanford: Stanford University Press, 1990): 226–28.

40 Féré, Sensation et mouvement, 103.
41 See Féré, ‘La main, la préhension et le toucher’, and ‘Des empreintes digitales dans

l’étude des fonctions de la main’.
42 Angelo Mosso’s ergograph, which also appeared in French laboratories in the 1890s,

was a contending technology that measured manual exertion. In Serge Nicolas and
Dalibor Voborǐl, ‘Ergographs and Dynamographs: New Devices at the Turn of the
Century for the Measurement of Muscular Fatigue and Endurance’, L’Année psychologique
117/3 (2017): 323–5. Féré cites Mosso’s research in Sensation and Movement; Féré and Jaëll
used ergographs in one of their published collaborations, Charles Féré and Marie Jaëll,
‘L’Action physiologique des rythmes et des intervalles musicaux’, Revue Scientifique 25
(1902). More broadly, data including fingerprints andmeasurements of reaction times in var-
ious human subjects at Bicêtre (several of which are labelled with psychophysiological and
sociological ‘diagnoses’ such as insanity, melancholy, hysteria and epilepsy) are included in
an expansive volume of Féré’s research compiled after the physician’s death housed at the
University Library of the Faculty of Medicine and Pharmacy of the University of Rouen.
While Féré does not describe his methodology per se, these data illustrate the breadth of
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development’; these are in turn linked to a person’s sensations, emotions and overall
psychophysiological potential.43 Therewere thus insidious implications to the scien-
tific objectivity Féré bestowed on fingerprints: configured as an anatomical sign, the
technological apparatus and epistemology of Marey’s graphical methodmight dan-
gerously suture philosophical positivism to biological determinism.

Féré also suggests that in addition to diagnosing pathology, fingerprints could
index a subject’s adaptation to its environment. ‘Those cultivated individuals from
the point of view of a delicate manual technique’, Féré writes, ‘have a tendency to
apply their five fingers to an object, evenly spaced, applying the central region of
the fingertips to it’.44 In theorizing a cultivated individual with hands capable of
intricate manoeuvres, the physician unexpectedly and unintentionally renders
his psychomechanical outlook legible within the tradition of piano performance.
More importantly, in linking a subject’s psychophysiological disposition with
the quality of his or her fingerprints, Féré also suggests that the sense of touch
might be refined if one’s attention were drawn to the kinds of sensation elicited
by the contact between fingertip and surface.45 For Féré, as a visual representation
of touch, a fingerprint not only indicates a person’s mental faculties in relation to
his or her movements; its diagnostic function could invite practice and correction
over time.

Marie Jaëll’s Fingerprints

Jaëll’s pedagogy is redolent of some aspects of innervated attention cultivated by
the nineteenth century laboratory’s instruments of measurement and observation.
I hypothesize that Jaëll was drawn to the laboratory’s objects and the kinds of
knowledge they produced because they were, at least in part, adumbrated by sim-
ilar designs in contemporaneous keyboard pedagogy. Keyboard pedagogy had in
fact been associated with physiology decades before the piano became a tool for
experiments in acoustics. As early as 1716, François Couperin writes of the advan-
tages of using a wooden dowel to reduce extraneous hand movements.46 Devices
like Johann Bernhard Logier’s Chiroplast, a sometimes pain-inducing device
designed to prevent certain fingers on the pianist’s hand frommovingwhile others
were left mobile, were marketed as late as the 1880s, although it is unlikely that
Jaëll herself encountered the apparatus.47 It is more likely, however, that Jaëll

Féré’s inquiry. I am grateful to Denis Bekaert and Béatrice Dauverne for making this volume
accessible to me.

43 Féré, ‘La main, la préhension et le toucher’, 623.
44 Féré, ‘Des empreintes digitales dans l’étude des fonctions de la main’, 1116.
45 ‘If the education and training of amotor activity are capable of developingmotor activ-

ity in general, if, on the other hand, the development of motor activity necessarily results in
sensitivity, it is feasible that themost differentiated sensory organs, the sensitivity of which is
also capable of being improved by exercise, can also benefit from the improvement of activity
in their motor organs. The education of the movements of the limbs can serve to improve the
memory of the associations precisely because it multiplies the reference points by improving
sensitivity and discrimination’. Féré, ‘L’influence de l’éducation de la motilité volontaire sur
la sensibilité’, 604.

46 Couperin, L’Art de toucher le clavecin, 5.
47 Bernarr Rainbow, ‘Johann Bernhard Logier and the Chiroplast Controversy’, The

Musical Times 131, no. 1766 (1990): 196. For a summary of critiques of mechanical piano ped-
agogy, see Lia Laor, ‘“In Music Nothing Is Worse Than Playing Wrong Notes”:
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witnessed a flowering of disciplinary devices of a similar ilk: Friedrich
Kalkbrenner’s Guide-mains, used in the instruction of Jaëll’s friend, Saint-Saëns,
the Dactylion finger exerciser of Henri Herz, Jaëll’s teacher at the Conservatoire,
among others.48 In an earlier edition of Touch published in 1894, Jaëll replaces
the bluntness of the nineteenth-century piano method and its attendant objects
with many highly focused exercises. In one such exercise, Jaëll aims to train the
thumb, index, middle and ring fingers in a series of ascending tetrachords, written
in simple minims (see Ex. 1b). In exchanging the gradual progression toward spell-
binding finger mechanics for exercises that honed evenness of articulation, how-
ever, Jaëll’s own method pivots away from an inherited tradition of virtuosic
display, nevertheless perpetuating the disciplinary ethos of piano pedagogy writ
large.

Influenced by the disciplining objects and programmes of nineteenth-century
music education, Jaëll’s method is also reflective of shifts in modes of nineteenth-
century scientific inquiry. Published in 1896,Marie Jaëll’s earliest endeavour in this
vein,Music and Psychophysiology, demonstrates familiarity with Féré’s research and
contemporaneous studies in anatomy, physiology, psychology and natural philos-
ophy.49 Jaëll theorizes a link between the physical action of the fingers and the psy-
chical impulses that both engender and react to bodily motion. ‘Every performer
acting in a visible fashion on the movements of his fingers’, Jaëll writes, ‘will act
in an invisible, though no less real fashion, on his mental activity. There will
thus be established a logical correlation between the progressive development of
the improvement of the finger’s movements and the musical feeling of the
performer’.50

On the topic of musical ‘feeling’, in developing an aesthetics of musical perfor-
mance, Jaëll conceives of the mysterious interrelated forces among pianist, piano
and listener, as a kind of psychomechanics. ‘Why not admit’, Jaëll writes,

that in principle the true knowledge of ideal beauty entails the deep, precise, metic-
ulous knowledge of the material functions that serve to express it, above all, as in the
study of piano, the double function of the mechanism of the instrumentalist and of
the instrument, attributed broadly to the analysis of the relationship between causes
and effects.51

Clarifying what she means by material, Jaëll suggests that physical vibration
underliesmusical harmony and rhythm; the ear is remarkably capable of decipher-
ing fundamentally ‘precise’ mathematical iterations of either type of vibration.52

Within Jaëll’s paradigm of musical performance, the ‘material functions’ of both

Nineteenth-Century Mechanistic Paradigm of Piano Pedagogy’, Journal of Historical Research
in Music Education 38/1 (2016): 5–24.

48 A more comprehensive list is given by Davies in Romantic Anatomies of Performance,
n. 14, 230.

49 Jaëll quotes liberally from sources across an array of disciplines, from Marey and
Alexander Bain to Spencer and Darwin. A complete list of works in Jaëll’s library, compiled
after her death, is held by the National and University Library of Strasbourg. See ‘Liste des
livres qui se trouvaient à l’Avenue de laMuette en 1925 à lamort deMarie Jaëll’, MRS.JAELL
13: Marie Jaëll (1846–1925) Papers, MRS.JAELL, Bibliothèque nationale et universitaire de
Strasbourg (BNU Strasbourg).

50 Jaëll, La musique et la psychophysiologie, 4.
51 Jaëll, La musique et la psychophysiologie, 3.
52 Jaëll, La musique et la psychophysiologie, 74–8.
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instrument and instrumentalist, transmitted to the listener, cause the perception of
beauty.

Later in the same volume, Jaëll posits a conformity among auditory, tactile and
visual sensations. In an extended passage only briefly summarized here, Jaëll
develops a three-pronged programme for music’s aesthetics, construed through

Ex. 1 Comparison of (a) Exercise 2 from Hanon’s Virtuoso Pianist (1873), and (b)
Exercise 11 from Jaëll’s Le Toucher (1894)
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the technology of the piano, and subsumed under the rubric of ‘interpretation’.
Through his or her interpretation, a sensitive pianist conjures a beautiful timbre
configured on the basis of the harmonic series, is cognizant of harmonic relation-
ships between notes played successively and simultaneously, and possesses unwa-
vering acumen in rhythmic articulation, such that the ‘smallest perceptible
differences’ between notes are rendered discernible.53 Even before consciously per-
ceiving these aspects of interpretation, Jaëll writes, the pianist ‘will express this
thought despite himself, thanks to his highly improved motor functions, thanks
to his art of movements adapted to musical expression’.54 Jaëll’s aesthetics of
music thereby consists in the innate perfectibility of the mechanics of performance;
critically, the framework for achieving such perfection is implicit in the overlap-
ping physical structures of sound and living things.55

In 1897, Féré opened his laboratory to Jaëll, where she could continue to test her
theory of touch on human subjects. In her laboratory notebooks, Jaëll uses finger-
prints to encapsulate finger position and motion. In so doing, she posits that such
images can cultivate correlative mental representations, which can be harnessed
for improving the quality of a pianist’s touch. The artefacts from these experiments,
including her earliest work with fingerprints, which she began in 1896, are pre-
served in Jaëll’s archive, housed at the National and University Library in
Strasbourg, France (Bibliothèque nationale et universitaire de Strasbourg).56

In an early series of fingerprints, Jaëll frames an experiment around an
unnamedmusical example (Ex. 2). Jaëll fingerprinted a pupil during the execution
of this musical fragment; the fingerprints appear on small cardboard cut-outs,
affixed to a piano keyboard during the experiment, and later lifted and glued
into Jaëll’s notebook.57 In this particular experiment to be performed by the pia-
nist’s right hand, Jaëll compares two sets of prints, one labelled ‘very poor sonor-
ity’, and another ‘better sonority’ (Exx. 3a and 3b).

In her commentary, Jaëll singles out the importance of the contact between
thumb and piano key, in this case on the note D@, signalling how the knowledge
acquired from examining fingerprints might be used to dictate piano performance.
She writes, ‘The improvement of the sound caused by this disposition of papillae
results from the proportional diversification of the papillary lines’ (‘L’amelioration
de la sonorité causée par cette disposition des papilles résulte de la diversification
proportionnelle des lignes papillaires’).58 By ‘proportionally diverse’, I take Jaëll to
be describing the visual clarity and legibility of the lines that characterize every fin-
gerprint. Jaëll thus asserts that the distinctive ridges of all fingerprints, if arranged

53 Jaëll, La musique et la psychophysiologie, 97.
54 Jaëll, La musique et la psychophysiologie, 98.
55 Jaëll continues: ‘As in the formation of every living thing the organ pre-exists its func-

tion, the aesthetic principles must also pre-exist in the functional organism before the con-
sciousness of the performer can be affected by them. This is the reason that after having
created the expressiveness of playing that one can bring about the feeling of the music in
each performer that recognizes this expressivity’. Jaëll, La musique et la psychophysiologie, 98.

56 My thanks to Daniel Bornemann for signalling several illustrative documents in Jaëll’s
archive.

57 Jaëll sketches her methodology in a preliminary study of musical touch published
in 1897. See Marie Jaëll, LeMécanisme du toucher (Paris: Armand Colin et cie, 1897), especially
8–10.

58 Marie Jaëll, Untitled Working Notebooks, 1896–97, MRS.JAELL 357,1: Marie Jaëll
(1846–1925) Papers, MRS.JAELL, BNU Strasbourg.
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in aproportionally diversemanner,would suggest an especially ‘good’musical touch.
After contemporaneous physiology, in these papillary ‘lines’, ‘ridges’ or ‘folds’, Jaëll
theorizes an ‘organized map’ of coalesced nerve endings especially receptive to the
most refined species of touch. The most vibrant sonorities are the result of contact
between piano key and the most sensitive part of the fingertip.59 Jaëll continues,

Whereas the second, fourth, and fifth fingers of the first group produce contacts by
similar lines, the lines are neatly diversified in the second group.… Themodification
of the position of the thumb is in close correlation with this diversification. When it
comes to the defective character of those papillae, it consists particularly in the dis-
proportion of the area of contact.

Tandis que le 2me, 4me et 5me doigts du premier groupement produisent les con-
tacts par des lignes similaires, les lignes sont nettement diversifiées dans le second
groupement … Le changement de position du pouce est en corrélation étroite avec

Ex. 2 Generic Musical Example from Marie Jaëll, Untitled Working Notebook, 1896–
97. Bibliothèque nationale et universitaire de Strasbourg, MRS.JAELL 357,1

Ex. 3 (a) ‘Very Poor Sonority’ and (b) ‘Better Sonority’, from Marie Jaëll, Untitled
Working Notebook, 1896–97. Bibliothèque nationale et universitaire de
Strasbourg, MRS.JAELL 357,1

59 Jaëll, Le Mécanisme, 2, 6.
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cette diversification. Quant au caractère défectueux de ces papilles, il consiste surtout
dans la disproportion de l’étendue des contacts.60

In other words, across multiple prints, Jaëll asserts that the similar direction of the
papillary lines indicates subtle motion within the hand that increases the surface
area of this ‘good’ contact.61 In the first set of prints, Jaëll observes the congruence
of the ridges of the fingerprints of the second, fourth and fifth fingers, whereas the
lines of the thumbprint veer off in a different direction. In the second set, the
thumbprint conforms to the other fingerprints, and the sound of the D@ has
improved.

In a subsequent experiment based on Chopin’s Étude in A-flat major, op. 25,
no. 1 – the ‘Aeolian Harp’ – Jaëll intensifies the connection among fingerprints,
touch and sonority (Ex. 4). In this diagram, Jaëll again imbues the clarity and uni-
form direction of the fingerprint’s lines with aesthetic value. The gentle curvature
of Jaëll’s layout accentuates the linear design of the papillary ridges; Jaëll positions
the fingerprint cards such that these lines can be easily connected across prints of
adjacent fingers, thereby producing a marker of physiological andmusical quality.
The resultant portrait of piano performance also captures the circular motion of the
left and right wrists engendered by the execution of Chopin’s étude, thereby
affording characteristics of visual order to sound. Crucially in this instance, Jaëll
does not indicate which finger generates which fingerprint; the resultant illustra-
tion conforms her haptic ‘data’ to a limiting, two-dimensional representational
field.

As a dynamic interplay of senses and physical phenomena – including the
motion of the fingers, wrists and arms, as well as the heaviness or lightness of
the contact between fingertip and key – piano performance defies the kind of sci-
entific objectivity conveyed by Jaëll’s representational logic. The prints themselves
say nothing about the type or duration of contact between fingertip and piano key,
nor do they accommodate the material differences among piano strings within the
same instrument, which changes according to register.62 Also, and perhaps more
critically, Jaëll deliberately arranges the order of the fingerprints when she displays
them in her scientific notebooks. In the ‘very poor’ and ‘better’ examples above, for
instance, both the defective primary set of prints and the reformed second set are
displayed out of musical order; executed in time, the fingering would be 5|4–1–2–4.
Jaëll shuffles the fingerprint cards to reflect the idiomatic positioning of the right
hand, 1–2–4–4–5, resulting in a temporal distortion of the musical notation. An
uneasy relationship between static anatomical sign and music’s ephemerality is
thus latent within Jaëll’s methodological apparatus.

Jaëll addressed the matter of music’s dynamism in a series of fingerprints taken
of her student Elizabeth Caland.63 For one experiment with Caland, Jaëll selected

60 Marie Jaëll, Untitled Working Notebooks, 1896–97, MRS.JAELL 357,1: Marie Jaëll
(1846–1925) Papers, MRS.JAELL, BNU Strasbourg.

61 See also Jaëll, Le Mécanisme, 12, 54.
62 My thanks to an anonymous reviewer for drawing my attention to this critical factor

overlooked in Jaëll’s experimental apparatus.
63 Caland collaborated with German pianist Ludwig Deppe, transmitting his piano

method as Die Deppe’sche Lehre des Klavierspiels (Stuttgart: Ebner, 1897). Amy Fay, another
of Deppe’s students, was Jaëll’s contemporary and fellow mentee of Franz Liszt. Fay’s
Music-Study in Germany (Chicago: A.C. McClurg, 1886) charts a connection between the pia-
nism of Jaëll’s Europe with developments being made in the United States and the
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Brahms’s Waltz, op. 39, no. 6 in C-sharp major. Based on the prints and her anno-
tations, Jaëll sought to represent and analyse Caland’s performance of the waltz’s
characteristic staccato articulation as compared with a more legato interpretation
(Ex. 5). Unlike previous experiments, however, Jaëll has Caland perform the
waltz on narrow slivers of white cardboard, which approximate the shape of
piano keys, instead of small, fingertip-sized squares. Jaëll labels each print with
a Roman numeral to indicate the order in which the keys are to be depressed.
Jaëll also includes Arabic numerals and note names above each key-shaped cut-
out. These digital coordinates – inscribed in red ink – in connection with the
notated musical example (with which Jaëll also specifies Arabic fingering numer-
als), aspire to impart some indication of the order in which the fingers would be
activated. Using Arabic numerals to convey such information is, of course, a prac-
tice that spans centuries and geographical locations, across awide array of compos-
ers, courtiers, critics, editors and theorists. Similar to fingerings, fingerprints
provided insight into music as a temporal, aesthetic and corporeal phenomenon.
However, unique to Jaëll’s use of fingerprints is the notion that, inherent in the
coordinates were the haptic and sonic data of performance.

A second experiment from the same 1896 collection of Caland’s fingerprints
depicts the subject of the G major fugue from the second book of J.S. Bach’s
Well-Tempered Clavier. In this instance, Jaëll dispenses with cardboard cut-outs,
opting instead for a free-form diagram of Caland’s fingerprints, displayed in land-
scape orientation across the gutter of a large working notebook. Jaëll lines up the
fingerprints in columns according to pitch: the first note of the excerpt (D5) is
depressed by the third finger of the right hand three times in the first bar, three
times by the fourth finger in the second bar, and so on. Again, using a thread of
red ink to quite literally inscribe motion into a schematic of Caland’s fingerprints,
Jaëll links the notated musical example with her diagram, indicating how some
notes should cohere as an aspect of Caland’s practice. In this sense, Jaëll attempts

Ex. 4 Fingerprints Taken During the Execution of F. Chopin, Étude in A-flat major,
op. 25, no. 1, ‘Aeolian Harp’, from Marie Jaëll, Untitled Working Notebook,
1896–97. Bibliothèque nationale et universitaire de Strasbourg, MRS.JAELL
357,1

anglophoneworld. See S. MargaretW.McCarthy, ‘Amy Fay: The American Years’,American
Music 3/1 (1985): 52–62.
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to weave an aspect of temporality back into the fabric of her flattened visual dia-
gram (Ex. 6).

Conceptualized within the epistemology of the nineteenth century’s graphical
method, such parochial studies bear little resemblance to a rigorous experimental
methodology. Jaëll does not control for any particular set of circumstances or prof-
fer any truly measurable data. Additionally, although Jaëll’s examination of
Caland’s fingerprints correct in some ways the temporal distortions of her first
experiments in musical touch, none of the foregoing experiments shed light on
the nuance of Caland’s execution – whether the chosen musical excerpts were, at
least according to Jaëll, executed with the proper tactile sensitivity. Most impor-
tantly, the assessments Jaëll makes about such execution (that is, ‘very poor’ and
‘better’) are legible only within a visual framework. Unmoored from the moment
sound is conjured from the piano – and without audio recordings – fingerprints
gesture toward sound and motion but make for regrettably imprecise data.

Undaunted by the difficulties of articulating her pedagogy within scientific dis-
course, Jaëll undertook a wealth of additional experiments. These experiments
flesh out her developing methodology during the earliest stages of her collabora-
tion with Charles Féré. As illustrated in Example 7, Jaëll had by February 1898
adopted an improved schematic for fingerprinting: an unnamed subject’s prints
are captured on small, roughly one-inch by one-inch cards, arranged in a freshly
designed visual field. In her notebook, Jaëll does not specify the provenance of
this new apparatus – ‘piano paper’. In the margins of a slip of piano paper
dated February 1898, Jaëll inscribes the date of the experiment, the title of the

Ex. 5 Fingerprints Taken During the Execution of J. Brahms, Waltz, op. 39, no. 6 in
C-sharp major, from Marie Jaëll, Untitled Working Notebook, 1896–97.
Bibliothèque nationale et universitaire de Strasbourg, MRS.JAELL 560,1
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musical work from which she culls the moment to be examined (‘Valse La Bémol
Chopin’), and a musical example – an A-flat major triad in second inversion,
notated in bass clef (to be executed by the left hand).

By early 1898, Jaëll’s experimental methodology was comparative: two sets of
fingerprints, generated by the same executant, were studied side-by-side. A set
from 17 July 1898, for example, features the prints of Jaëll’s student, Marguerite

Ex. 6 Fingerprints (Elizabeth Caland) Taken During the Execution of J.S. Bach, G
major fugue from Well-Tempered Clavier, Book 2, from Marie Jaëll, Untitled
Working Notebook, 1896–97. Bibliothèque nationale et universitaire de
Strasbourg, MRS.JAELL 560,1
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de Rouville (Ex. 8).64 Jaëll compares two iterations of the same musical gesture – a
descending Bminor arpeggio – performed by Rouville’s right hand. Like the prints
generated by her student Elizabeth Caland, this example illuminates Jaëll’s

Ex. 7 Fingerprints (anonymous), 19 February 1898, ‘Waltz La Flat Chopin’, fromMarie
Jaëll, Untitled Working Notebook, 1898–99. Bibliothèque nationale et universi-
taire de Strasbourg, MRS.JAELL 358,3

Ex. 8 Fingerprints (Marguerite de Rouville), 17 July 1898, ‘Ballade Brahms’, from
Marie Jaëll, Untitled Working Notebook, 1898–99. Bibliothèque nationale et
universitaire de Strasbourg, MRS.JAELL 358,3

64 The collection of fingerprint studies from 1898 includes many loose leaves of piano
paper, many with fingerprints affixed to them, only some of which are attributed to specific
pupils. It is worth noting that when names are indicated, Jaëll does not include age or pro-
fessional affiliation.
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ongoing efforts to inscribe music’s execution in time into the visual field: she indi-
cates the finger to be used in the space below the printed piano key.

Problematically, Jaëll’s methodology in many ways prioritizes the representa-
tion of the experiments over the experiments themselves. Along with several com-
plete piano-fingerprint ‘graphs’ are loose and unlabelled fingerprint cards. Jaëll
asked her pupils to perform a given excerpt multiple times, each time collecting
new visual data, and arranging the cards to visualize what she observed about
touch and sonority. In selecting from among a succession of captured fingerprints
a pair of especially illustrative ones – denoting improvement within the same stu-
dent – Jaëll subverts the proclaimed objectivity of her apparatus. Therefore, the
standardization of the representational field as piano paper problematizes the epis-
temology of laboratory science. Not unlike the graphs and waveforms depicted in
Marey’s capacious Graphical Method, Jaëll’s representations are in essence coordi-
nates plotted within a visual field. Decidedly unlike the graphical method of
nineteenth-century experimental science, however, Jaëll’s easily manipulated fin-
gerprint cards demand double interpretation by Jaëll herself, once in generating
the diagrams and again in conveying meaning with them.

Touch and Embodied Cognition

Across Touch, Jaëll attempts to remediate several methodological difficulties, ex-
panding her early experiments with fingerprints to include a performer’s ability to
attend and react to sensation. I consider the paradigm for the transmission ofmusical
knowledge Jaëll develops in her treatise as a species of embodied cognition – that is, a
deliberate estrangement from and gradual reconciliation with one’s own body as a
mode of knowledge acquisition.

Jaëll insists on the intimate connection between physical sensation and music’s
aesthetics, asserting that perception and attention are crucial factors in modifying
touch and transmitting an effective musical performance. Significantly, Féré’s psy-
chomechanics also belies the influence of attention on the experimental apparatus.
The physician suggests, for example, that a pleasant or painful physical sensation
can modify its associated mental impression, thereby changing any subsequent
physical iterations of the same sensation. ‘If under the influence of pleasure or
pain certain muscles seem to contract in a more obvious manner’, the physician
writes in Sensation and Movement, ‘it is perhaps due to their functional predomi-
nance within certain acquired habits’.65 For the acquisition of rote physical skills
or the development of habitual behaviour, Féré posits attention to one’s physical
and mental wellbeing as a significant ameliorating factor. As an outgrowth of
his work at Bicêtre, Féré extends this aspect of muscular and mental exertion
within his theory of psychomechanics to the role of sensation and movement in
understanding psychophysiological pathology. Hysterics, he observes, were sus-
ceptible to permanent states of mental fatigue, which dulled their sensation and
ability to move at will.66 To improve such conditions, along with hygiene, Féré
emphasizes the critical link between thought and physical activity as a conduit
to diagnosis and treatment. ‘When one says that the mind thinks’, Féré asserts
strikingly, ‘it is the whole being that enters into activity’.67

65 Féré, Sensation et mouvement, 88.
66 Féré, Sensation et mouvement, 21.
67 Féré, Sensation et mouvement, 25.
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The pedagogical programme Jaëll develops in Touch is unprecedentedly holis-
tic, imbuing the rigid discipline of musical preparation manifest in the first edition
with new scientific insights, first essayed in Music and Psychophysiology. The man-
ual begins with an inventory of fingerprints and their role in sensation. Jaëll argues
that, in the same way one discerns an object’s shape by feeling, a pianist can learn
to associate touch and hearing. To illustrate how a particular mode of haptic expe-
rience can be false – or skewed, we might say – Jaëll relays an instance in which
Aristotle described the sensation of crossing one’s index and medial fingers and
placing a small metal ball at the point of contact between them. Aristotle argued
that when crossed, the fingers would feel two spherical forms, thereby perceiving
falsely. Using fingerprints of the second and third fingers in their ordinary position
and a second set of prints of the fingers when crossed, Jaëll argues that the orien-
tation of the fingerprints’ papillary grooves – whether or not they conform to the
overall shape of the ball – is what transmits a correct or incorrect perception.68

Jaëll reasons that if one were to somehow observe the relationship between the
papillary ridges of the fingertips and their contact with piano keys, one might also
learn to capitalize on the inherent relationship between sound and feeling.69

Becoming a great artist, Jaëll ventures, necessitates more than mere practice (per-
haps the same kind of practice invited by the copious musical drills featured in
other piano pedagogy manuals); it demands a ‘concordance’ of ‘tactile and audi-
tory sensations’, coordinated by the most refined physical touch. ‘Under the influ-
ence of this coordination’, Jaëll writes, ‘the impressions transmitted at the
keyboard awaken a veritable concert of tactile sensations, the harmony of which
is as perceptible to the artist as the harmony of sounds’.70

Jaëll locates the pianist’s ability to ‘feel’ his or her performance in the variable
sensitivity of the fingertips, which is related to a ‘triple manifestation’ of musi-
cal sensibility – rhythm, timbre and nuance – through which pianists commu-
nicate their artistry.71 Jaëll measures the relationship between haptic and
musical sensitivity by comparing fingerprints, asserting that ‘slight differences
in the sensation of the fingertips, classified here in three principle groups, come
from the fact that there is in each papillary line a multitude of nerve material, for
which each has a function and wherein the transmission occurs at a different
speed’.72 On the basis of this speed of transmission, Jaëll denotes three principle
species of touch, illustrating each with a fingerprint: most sensitive, average
sensitivity and least sensitive (Jaëll’s figures 13bis, 14 and 15 respectively).

68 Jaëll, Le Toucher, 1. A description of Aristotle’s tactile illusion appears in Féré, ‘Lamain,
la préhension et le toucher’, 629. Aristotle’s famous illusion is a point of departure for psy-
chology and, notably, phenomenology.Merleau-Ponty describes the sensation of feeling two
spheres where there is only one as a ‘disturbance of the body image’. In Maurice
Merleau-Ponty, Phenomenology of Perception, trans. Colin Smith (London: Routledge, 2002):
238. Taylor Carman summarizes Merleau-Ponty’s point in invoking Aristotle thus: ‘Your
perception of objects is structured by your body and by what it senses that it can and cannot
do’. In ‘The Body in Husserl and Merleau-Ponty’, Philosophical Topics 27, no. 2 (1999): 219.

69 ‘So the pianist must learn to associate his tactile and auditory sensations as one who
moves an object between his fingers must seek to link his tactile and visual sensations. In
this association, one also assuredly locates the aesthetic form of an interpreted work as he
moves it between his fingers’. Jaëll, Le Toucher, 2.

70 Jaëll, Le Toucher, 1.
71 Jaëll, Le Toucher, 4.
72 Jaëll, Le Toucher, 5.
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Jaëll theorizes that imperceptible motions of the fingers result from attending to
minute variations in tactile sensitivity, associated with the three principle clas-
ses of touch: the first with movement from right to left, the second crosswise and
the third with movement from left to right (Jaëll’s figures 16, 17 and 18 respec-
tively).73 Jaëll concludes that a fingerprint’s size and shape, and the configura-
tion of papillary lines, can register haptic and potentially musical sensitivity
(Ex. 9).

Jaëll subsequently describes another experiment in which she asked pianists to
roll their right index finger from side to side while enunciating different conso-
nants. The goal of the experiment, she notes, was to compare the strength of
the articulated consonant with the speed of the finger’s motion from right to
left and left to right, and how the variably sensitive regions of the fingertips
might impact this rate of motion and print clarity. Example 10 reproduces

Ex. 9 Figures 13bis–18 from Marie Jaëll, Touch (rev. 1899)

Ex. 10 Figures 19–22 from Marie Jaëll, Touch (rev. 1899)

73 Jaëll, Le Toucher, 5.
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Jaëll’s figures 19 through 22. Figures 19 and 21 are both composites of two finger-
prints – one made while enunciating the stronger consonant ‘T’ and a second
while enunciating the weaker ‘D’ – and their corresponding waveforms. With
these images and dynamographs of the variances in pressure and speed, Jaëll
posits a connection among speech, fingertip sensitivity, finger dexterity and
the nuance of pianistic attack.74

In the final section of Touch, Jaëll extends her insights on attention to learning
several pieces fromwell-known piano literature, synthesizing aspects of her exper-
imental methodologywith piano pedagogy. The crucial step for any student learn-
ing to play a piano piece, Jaëll remarks, is finger position, which he or she learns by
grouping fingers in accordance with the work’s harmonic content.75 Aspiring to
the most perfect visual impression through will and muscular strength moulds
the student’s hands into the right position, thereby improving the effectiveness
of his or her touch. Jaëll solidifies the reciprocity between position and movement
with descriptive prose and several sets of fingerprints, explaining her pedagogical
method thus:

As long as the placement of the fingers remains incomplete, the orientation of the
movements plays an educating role that ameliorates the fingers’ position. The
study of movement retains, despite the defective placement, all of its educational

Ex. 11 R. Schumann, Kreisleriana, bars 1–3, with Jaëll’s Fingering, from
Touch (rev. 1899)

Ex. 12 Initial Finger Positioning for Kreisleriana fromMarie Jaëll, Touch (rev. 1899)

74 Jaëll, Le Toucher, 6.
75 ‘The principle of the harmonization of touch lies in localizing the fingers; the slightest

deviations in the position of the fingers distorts the executedmovements’. Jaëll, Le Toucher, 8.
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value. However, the spontaneous effort of the pupil, with the goal of establishing,
through the tension of all his musculature, the relationships between themost correct
fingers, can considerably shorten the duration of this education.

Aussi longtemps que la localisation des doigts reste incomplète l’orientation des
mouvements joue un rôle éducateur qui améliore la position des doigts. L’étude
du mouvement garde donc, malgré la localisation défectueuse, toute sa valeur
éducatrice. Mais l’effort spontané de l’élève, fait en vue d’établir, par la tension de
toute sa musculature, les rapports de position des doigts les plus corrects, peut
considérablement abréger la durée de cette éducation.76

Of the many études Jaëll marshals to structure her method, one excerpted from
Schumann’s Kreisleriana, op. 16, serves as a case study. Jaëll reproduces the entirety
of the first section of Kreisleriana and includes detailed fingering for the first three
measures, illustrating the originating finger position with a fingerprint diagram. It
is worth underscoring Jaëll’s own distinction between ‘exercise’ and ‘étude’, both
ofwhich are found in hermanual. UnlikeHanon’s exercises – or concert études that
bear the imprimatur of disciplined hands packaged into polishedmoments of tran-
scendence – Jaëll’s études single out psychophysiological problemsmore than they
prepare for or provide opportunities for virtuosic display.

The challenge here, Jaëll contends, is learning the right-hand arpeggios while
developing the ability to roll the fingers slightly to preserve contact between the
fingertip and its assigned key. Preserving contact conveys the harmonic structure
underlying the work’s striking dissonances.77 Invited by the innovation of Jaëll’s
fingerprint-centred methodology, attention to the nuance of contact between fin-
gertip and key could isolate imperceptible ameliorating and ‘harmonious’ move-
ments. Likewise, in seeking to reconcile the chasm between acoustics and music
with fingerprints, Jaëll braids the physical properties of sound (which she summa-
rizes with theword ‘harmony’) with those of haptic and visual sensation. ‘As there
is an obvious relationship between thewrittenmusical work and the spacing of the
keys on which the fingers will be placed to execute it’, Jaëll writes, ‘there is also an
obvious relationship between the way in which the fingers will work to execute it
and the associated calculations by which the mind stores the aesthetic value of the
executed work’.78 With this, Jaëll expands the notion of harmony to include visual
order – as in the disposition of the keyboard, notated music and, by extension, the
papillary ridges of fingerprints – and acoustic data, processed in the minds of the
performer and listener.

Jaëll’s experimental methodology thus charts a link between the spatial exigen-
cies of finger mechanics and music’s intellection. She found inspiration for her aes-
thetic theory in Féré, who in 1895 signalled a connection among visual order, space
and beauty. In a cartographic metaphor, Féré describes fingerprints – visual man-
ifestations of the location of sensitivity – as a distinctive ‘geography’ in which one
might become better oriented with experience.79 Such ability, he theorized, would
hinge on a person’s intellectual and psychomechanical development. Féré asserts a

76 Jaëll, Le Toucher, 8.
77 Jaëll, Le Toucher, 18.
78 Jaëll, Le Toucher, 7.
79 Féré, ‘Note sur la sensibilité de la pulpe des doigts’, 660.
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connection, predicated as such, between intellectual development and aesthetic
sensitivity.80

Unlike Féré, however, imbued with knowledge from her experience as a virtu-
oso pianist, Jaëll’s theories on music’s aesthetics also accommodated the corporeal
aspects of musical training. Jaëll opens Touch with a noteworthy philosophical
excursus on sensation – tactile and auditory. ‘As the complex relationships of har-
mony unfold in thought’, Jaëll writes,

equally complex relationships of tactile sensations suggest [to the pianist] uninter-
rupted calculations, since if the duration of sounds comes from consecutive vibra-
tions, the duration of the touch of each finger comes from consecutive sensations.81

Pendant que les rapports complexes de l’harmonie des sons se déroulent dans la
pensée, les rapports non moins complexes des sensations tactiles lui suggèrent des
calculs ininterrompus; car si la durée des sons provient de vibrations consécutives,
la durée du toucher de chaque doigt provient de sensations consécutives.82

In incorporating the physicality of learning to play the piano into the experi-
ence of musical beauty, with beauty ostensibly open to matters of individual
taste, Jaëll again posits a mechanistic, seemingly objective view of the interrela-
tionship between touch and sound. For Jaëll, the perception of music’s harmonic
content is analogous to the way in which the mind processes tactile sensation: as
vibration.

However, despite her usage of the term ‘consecutive’ in the foregoing passage,
Jaëll does not ultimately define the pianist’s synthetic response to vibration as tel-
eological. She continues:

The art of touch does not reside more in the duration of sensations than musical art
[resides] in the duration of sounds, for only when the simultaneous and successive
evolutions of tactile sensations are combined – their incessant variations – might
[they] give rise to the feeling of a polyphony of sensations, the harmony of which
is equivalent to musical harmony.

L’art du toucher ne réside pas plus dans la durée des sensations que l’art musicale
dans la durée des sons, car ce n’est que lorsque les évolutions simultanées et succes-
sives des sensations tactiles se combinent, que, leurs incessante variations, peut
naître le sentiment d’une polyphonie de sensations dont l’harmonie équivaut à l’har-
monie musicale.83

Stated differently, in her perplexing and quite beautiful characterization of per-
forming as a ‘polyphony of sensations’, Jaëll theorizes that haptic data is brought
to the pianist’s consciousness through his or her fingers in a manner that is both

80 It is worth noting that Féré, too, found inspiration in Jaëll: in 1897, the physician
revised his article from the previous year, ‘Des empreintes digitales dans l’étude des fonc-
tions de la main’, to admit the possibility that psychomechanics might shed new and scien-
tific light on aspects of ‘professional or artistic training’, citing the ongoing research of his
associate Marie Jaëll. Féré, ‘L’influence de l’éducation de la motilité volontaire sur la
sensibilité’, 592.

81 Jaëll, Le Toucher, 1.
82 Jaëll, Le Toucher, 1.
83 Jaëll, Le Toucher, 1.
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‘simultaneous’ – that is, in coordination withmusical harmonies that are expressed
as chords – and ‘successive’ – those that unfold or are arpeggiated over time.

More than a mere collapsing of auditory and tactile mechanics, the definition
of touch Jaëll develops hinges on a pianist’s attention, impressed upon by visible
and invisible phenomena. She doubles down on this with a striking metaphor.
‘The musician notably will understand’, she observes, ‘that his mind is in his
hand inasmuch as in his head, and that the surest and most individual musical
educator to which he is disposed is his hand.’84 Inverting the notion that the
hand and fingers determine the identity of the criminal subject, or diagnose
the psychophysiological pathology of the hysteric, Jaëll instead theorizes the musi-
cian’s hand as the sentient educator of the musical subject. Attuning to the data
conveyed with his or her own body reimagined as another hypersensitive labora-
tory instrument,85 Jaëll’s pianist generates a composite ‘polyphony’ of auditory,
haptic and visual vibration.

Such a polyphony accommodated the temporality of piano music’s literally suc-
cessive and simultaneous sensations. On the Kreisleriana, for instance, Jaëll asks the
following:

How else to make the mind conceive of notes played successively as if they were
played simultaneously without beginning this education of thought by holding
the correlative keys, at a given moment, actually simultaneously pressed together?
It is true, in execution, that these held collections might progress so rapidly that
they themselves produce combinations of only fleeting tactile sensations; but as fleet-
ing as they are, these combinations are inherent to the education of touch and, con-
sequently, in the education of the pupil’s musical consciousness.

Comment faire concevoir au cerveau des notes jouées successivement comme si elles
étaient jouées simultanément, sans commencer cette éducation de la pensée en
tenant les touches corrélatives, à un moment donné, vraiment simultanément
enfoncées? Il est vrai, dans l’exécution, ces tenues collectives peuvent se succéder
si rapidement qu’elles ne produisent elles-mêmes que des combinaisons de sensa-
tions tactiles fugitives; mais aussi fugitives qu’elles soient, ces combinaisons sont
inhérentes à l’éducation du toucher et, par conséquent, à l’éducation de la conscience
musicale de l’élève.86

In otherwords, guided by the self-reflexivemode of Jaëll’smethod, the pianist gen-
erates aesthetic meaning as a function of producing and reacting to vibration, con-
strued as the essence of physical and psychical phenomena. Jaëll conceives of this
process as a kind of proprioceptive sleight-of-hand. The pianist first sustains sonor-
ities that unfold in time successively, generating a mental impression of aural and
tactile harmony, and gradually synthesizes the two ‘images’ into a polyphony. In
the preliminary stages of deploying Jaëll’s piano method, fingerprints would be
needed for the diagnosis of tactile imperfections. Crucially, the perfectibility of per-
formancewould consist in drawing the pianist’s attention to the unique –wemight

84 Jaëll, Le Toucher, 7.
85 The term ‘map of mediations’, posited by John Tresch and Emily I. Dolan in ‘Toward a

New Organology: Instruments of Music and Science’, Osiris 28/1 (2013): 291–4, is a fitting
description of how Jaëll configures the hand as but one instrument in the intertwined tech-
nological fields of scientific and musical exploration.

86 Jaëll, Le Toucher, 18.
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say intangible – qualities of each masterwork. Attention would counteract the
faulty effects of ‘unthinking’ mechanics.87

Whereas in experimental psychology the conundrum of attention dislodged the
objective diagnostic sign as the narrated temporality of the body, in Jaëll’s method,
the pianist exploits this disconnect between space and time. He or she ultimately
learns to react to a near instantaneous ‘polyphony of sensations’ by phasing in
and out with sound and the embodied knowledge produced by it. In imbricating
the piano’s technology with its performer, the anatomical sign of the fingerprint in
Jaëll’s pedagogy could yield no objective truth. It functioned instead to visualize
the inscrutable, but more revelatory psychological phenomena of teaching oneself
how to touch. In this sense, in approaching touch scientifically, Jaëll’s recourse to
experimentation is also an expression of her lifelong pursuit – to spark in pianists a
total artistic awakening. ‘In reality’, Jaëll writes, ‘art and science seem to have a
common goal: to combat unconsciousness’.88 Jaëll’s definition of touch thus
depends on a subject that continuously attends to the piano’s sonic, visual and
haptic sensations as a jointly psychological and aesthetic phenomenon.89 The
‘Parnassus’ of Jaëll’s piano pedagogy was not, therefore, a body habituated to
the blunt mechanics of scales and arpeggios, but a mind that resonated harmoni-
ously with music. With its emphasis on proprioception and shot through with
memories cultivated by practice, Jaëll’s method endeavours to print the link
between touch and sound, even as it insists upon music’s ineffability.

87 Although framed as scientific discourse, Jaëll’s pedagogy does interpolate aspects of
traditional nineteenth-century piano pedagogy. Across the 1899 revision of Touch, Jaëll refers
to finger ‘suppleness’ and ‘elasticity’, which prolong contact between piano key and themost
sensitive areas of the fingertip, as ensuing characteristics of increased attention. In addition to
focusing the pianist’s attention, Jaëll’s choice of exercises, most of which are excerpted from
virtuoso pianomusic featuring complicated passagework for the right hand, ostensibly exer-
cises the hands and arms.

88 Jaëll, La musique et la psychophysiologie, 161.
89 Jaëll’s theory of touch, which charts a concordance of vibrations among variable

visual, sonic and haptic impulses, in many ways foreshadows James J. Gibson’s ecological
theory of sense perception, specifically Gibson’s notion of ‘resonance’ between environment
and mind. Gibson writes, ‘the available stimulation surrounding an organism has structure,
both simultaneous and successive, and that this structure depends on sources in the outer
environment. If the invariants of this structure can be registered by a perceptual system,
the constants of neural input will correspond to the constants of stimulus energy, although
the one will not copy the other. … Instead of postulating that the brain constructs informa-
tion from the input of a sensory nerve, we can suppose that the centres of the nervous system,
including the brain, resonate to information’. Gibson, The Senses Considered as Perceptual
Systems (Boston: Houghton Mifflin, 1966), 267. Similarly, culling from Gibson’s ecological
psychology and phenomenology, Jonathan De Souza summarizes musical performance as
an integration of ‘hand and tool, body and world’, in Music at Hand: Instruments, Bodies,
and Cognition (New York: Oxford University Press, 2017): 19.
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