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Prelude 

The opera A Flowering Tree, composed by John Adams with a libretto by 
John Adams and Peter Sellars, premiered in 2006 at the Vienna Festival 
celebration of the 250-year anniversary of Mozart's The Magic Flute. The 
libretto- based on a South Indian women's oral tale in the Kannada language 
(Ramanujan 1997; Narayan 2008) - tells the tale of Kamudha, a poor but 
lovely and graceful young woman, who marries a prince. Unlike the European 
Cinderella tale, most of the trouble begins after the marriage. A handsome 
young prince becomes fascinated by the beautiful Kamudha, who daily brings 
exquisitely fragrant blossoms to sell at the gates of his palace. He follows her 
home and spies upon her, witnessing her gift of being able to transform into a 
tree covered with the fragrant blossoms. With the assistance of her sister, she 
then turns back into her human form. He determines to marry her, and, used 
to getting his own way, he eventually prevails despite his mother's reservations. 
The happiness of the newlyweds is joyous, and Kamudha, who grew up 
deferring to royalty, obeys her husband and turns into the tree whenever he 
wishes. This honeymoon is disrupted, however, after Kamudha naively agrees 
to perform her transformation for the amusement of the girls at court. The 
girls gather fragrant blossoms and in their excitement run off without carefully 
attending to the ritual required for Kamudha to complete her transformation 
back into human form. The princess is as an unrecognizable monstrosity, 
part-tree and part-human, unable to move or speak. She is cast into the 
gutter, and no one can locate the princess. Both the prince and the princess 
endure years of separation, suffering, and inner transformation. The princess 
survives through the compassion of other misfits, who wander from place to 
place. The prince wanders in a frenzied grief, becoming unrecognizable 
through his self-neglect. Outside a distant palace, Kamudha is fed by a kind­
hearted servant, who recognizes her inner beauty and brings her to live in the 
servant quarters. The prince, also at this palace, visiting his married sister, 
recognizes her and restores her to her fully human form. She and the prince 
are joyfully reunited, aware of the sacredness of her gift and of their union. 
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This tale of transformation and suffering was intensified in Peter Sellars' 
visionary production by the inclusion of three extraordinary Javanese dan­
cers. Their subtle body movements and gestures implicitly conveyed complex, 
body-based emotions, which were simultaneously expressed through music, 
voice, narrative, and the vibrant forms and hues of the design. Sellars had 
recognized that human opera goers, like all primates, are exquisitely sensitive 
to affective, non-verbal communications. 

Preliminary reflections 

As primates, our very survival depends upon being able to express and to 
interpret movements appropriately. Parr et al. (2005) have postulated that 
the evolution of the human brain was interwoven with the need for group 
cooperation and communication: 

The evolution of greater flexibility in emotional communications ... 
might have played an important role in socially derived emotions, such 
as guilt, shame, pride, and embarrassment. The emotions . . . require 
some degree of social awareness, such as a theory of mind [the ability to 
attribute mental states to others and to reflect upon one's own mental 
states] that enables an understanding of how one's actions are perceived 
by others. 

(Parr et al. 2005: 176) 

Communication through movement and facial expressions is also crucial 
for pair-bonding (Dunbar and Schultz 2007) and the cooperative rearing 
of young (Hrdy 2009). The evolution of language (explicit communication) 
did not replace already evolved forms of perceiving and communicating 
through gesture, facial expression, and voice tone ( implicit communication). 
Rather, communication through language became integrated with non­
verbal communications to form yet more complex, multifaceted interactions 
(cf. Fogassi and Ferrari 2007). 

Jung's early interest in the body-based affective experience can be seen 
in his word association experiments ( 1904-9) and in his 'Psychophysical 
Researches' (1907-8), which employed a variety of physiological measures of 
affectively related responses, such as galvanic skin response. Together these 
two series of experiments take up the entire Volume 2 of his Collected Works. 
By the time of his 1932 lectures on Kundalini yoga (Jung 1996), he was 
interested in the imagery that emerges from body experience. He spent his 
mature years in the study of alchemical texts and imagery, which is funda­
mentally an exploration of embodied transformation (for a summary discus­
sion, see Henderson and Sherwood 2003: 1-33). This can be seen in the 
illustrations from the Rosarium philosophorum, which Jung used as a basis 
for a discussion of transference. Indeed, 'The Psychology of the Transference' 
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(Jung 1946) can be taken as his assertion that the body-unconscious, implicit 
communication, and projective identification are central to human experience 
and psychoanalysis. Although the terminology was not yet in use, these con­
cepts were elucidated in this work. Implicit, body-based communications, by 
their very nature, cannot easily be named - yet words are the medium of 
intellectual discourse. Jung's focus on unconscious communication and his 
use of alchemical imagery was one factor that made his work unappealing for 
academics. Scholars could not easily grasp his image-oriented mind, and it 
was not easy for them to glean intellectually based interpretations that could 
be applied to their own disciplines. 

The emerging field of 'embodied cognition' is a welcome development 
(see further discussion below), but even within psychology, the contemporary 
Zeitgeist in the United States remains dominated by cognitive-behavioural 
approaches and relies on explicit communication. In psychotherapy, so-called 
'evidence-based' treatment is becoming a standard in the United States, 
where psychologists may be at risk of malpractice unless they use an experi­
mentally validated protocol to treat a particular diagnosis (K.azdin 2008). 
Research questions are limited to defined protocols that can be replicated 
by different experimenters across many individuals. This approach implicitly 
denies the significance of therapy as an art and the psychological unique­
ness of individuals. Ironically, many who come for analysis are suffering 
from the depersonalization that so called 'scientific' and 'rational' cultural 
attitudes create. 

It is therefore no surprise that some of our most talented psychotherapists 
do not write clinical papers. They cannot explain what they do. Rather, 
they deepen as human beings, and hence as clinicians, through continuing 
analytic work and consultation, as well as self-exploration or creative expres­
sion, such as painting, writing poetry or fiction, or dance. Many participate 
in an experience-based spiritual practice and explore the paradoxes of spirit 
and matter, mind and body, being and non-being. Many of these practices 
entail a refined awareness of body-sensation and of inclinations to move or 
to remain still. 

Jung's emphasis on unconscious, affective communication is receiving sup­
port from studies of implicit communication (for a discussion, see Sherwood 
2006). Non-invasive neuroimaging techniques, such as the fMRI (functional 
Magnetic Resonance Imaging), have helped to validate the importance of 
unconscious (implicit) communication and body experience to our emotional 
and cultural lives. While keeping in mind that the psyche has its own reality, 
contemporary research in neurobiology has become more relevant to a the­
ory of mind (Gallagher 2005) and to clinical practice (Cosolino 2002; 
Schore 2003a, 2003b; Corrigan et al. 2006; Wilkinson 2006). Developmental 
research has been linked to neurobiology in a number of books (Siegel 2001; 
Schore 2003a, 2003b; Cosolino 2006; Goswami 2008). Moreover, cognitive 
approaches informed by evolutionary theory are refining the questions 
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studied by neurobiologists, for example in devising ways of looking at 
semantic and context-specific influences on mirror neurons (see below). 

Indeed, the centrality of the body as a source of emerging psychological 
awareness is the single greatest challenge to the traditional frame of the talk­
ing cure, as well as to the formal analysis of the arts and literature. The 
fascinating but still nascent research in primate neurobiology, using neuro­
imaging, complemented by electrophysiological recording from single cells, 
allows us glimpses into ways our psyches are formed and informed by 
embodied imagery. This imagery is re-evoked through therapeutic approaches 
Jung called 'active imagination' (Chodorow 1997), which is a subject of 
renewed interest. 1 

In the future, perhaps it will be possible to use neuroimaging to study the 
ways that psychophysiological state changes affect our access to narrative 
memory, the embodied imagination, and symbol formation. Moreover, we 
may develop a more refined appreciation of changes in psychophysiological 
states that occur when we see our movements and expressions mirrored back 
to us in the therapeutic setting - as they take form in a sand tray or painting, 
in the movement of another, or by recognition and empathic understanding. 
Those who work therapeutically have seen symbolic forms emerge during 
authentic movement, as shapes in time and space, and through unintended 
forms created in a sand tray or on a canvas. We know very little about the way 
body-based, unconscious imagery produces these symbolic forms, which are 
often relevant and meaningful. This dimension may be missed if the literary 
scholar, art critic, or analyst focuses primarily on theory, on the known 
developmental narrative, or the psychodynamics of the family drama. An 
argument against the typical modern, theory-based interpretive approach 
has been made by James Elkins, of the Chicago Art Institute. His book, 
What Painting Is (1999), presents a compelling critique of the interpretive 
methods of art critics: he likens the process of painting to an alchemical 
process rather than the artist's attempt to express an abstract idea. 

The biology of embodied imagery 

In order to develop the capacity to perceive accurately and to integrate cross­
modal functioning, we must be able to move (Legrand et al. 2007). Held and 
Hein (1963) pioneered this area of inquiry with their study showing that 
kittens who were allowed to see their environment while remaining passive 
(in a sling) performed very poorly on tasks that involved guiding their paws 
using visual cues. Without movement, an accurate inner map of three­
dimensional space could not develop. The importance of the body for percep­
tion, cognition, and problem solving is changing the nature of cognitive 
psychology research (Damasio 2000; Anderson 2003, 2008; Noe 2004; 
Thomas and Lleras 2007). For example, in his review of the field of embodied 
cognition, Anderson (2003) states in his abstract: 
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The nature of cognition is being re-considered. Instead of emphasizing 
formal operations on abstract symbols, the new approach foregrounds 
the fact that cognition is, rather, a situated activity, and suggests that 
thinking beings ought therefore to be considered first and foremost as 
acting beings. 

(Anderson 2003: 91) 

Research that focuses on interactions has posed an equally important ques­
tion: how are we affected when we watch another person move? The answer is 
complex and multilayered. Some responses are conscious, others completely 
unconscious. We are especially sensitive to facial expression (Dimberg et al. 
2000). Paul Ekman (e.g. 1998) has spent his career corroborating and extend­
ing Darwin's seminal research on universal human facial expressions. The 
human nervous system reacts quickly, within a few hundred milliseconds, to 
facial expression, before the image of the movement reaches the visual cortex 
and prior to any consciousness of the observation (Dimberg et al. 2000). 
Ekman and his colleagues have studied micro-expressions, fleeting facial 
expressions that are quickly overridden by conscious intent, and he has 
even developed training videotapes to help one recognize micro-expressions 
as indications of the person's unconscious affective response (Ekman and 
Rosenberg 1997). 

Developmental research, using observation and the analysis of slow-motion 
film, demonstrates that the quality of an infant's affective life depends upon 
the infant emitting signals that evoke caregiving responses and the ability of 
caregivers to read the infant's and toddler's communications. This early emo­
tive movement patterning has lasting effects. Affective experience during the 
first years of life, during the rapid development of the brain's emotional and 
self-regulatory systems, plays a crucial role in the development of all parts of 
the nervous system: central and peripheral, voluntary and autonomic, and 
neuro-endocrine (Bowlby 1969; Fonagy et al. 2001; Schore 1994, 2003a). It 
has been known for half a century that the growth of the body can be affected 
by maternal deprivation (Bowlby 1969; Schore 2005). 

Research emphasizing the importance of early affective experiences and 
self-regulation (Bowlby 1969; Fraiberg 1969; Stern 1985, 2004; Schore 1994; 
Fonagy et al. 200 l; Golden et al. 2008) gives support to Jung's emphasis on 
self-regulation: 

The unconscious processes that compensate the conscious ego contain all 
those elements that are necessary for the self-regulation of the psyche as 
a whole. On the personal level, these are the not consciously recognized 
personal motives which appear in dreams, or the meanings of daily situ­
ations which we have overlooked, or conclusions we have failed to draw, 
or affects we have not permitted, or criticism we have spared ourselves. 
But the more we become conscious of ourselves through self-knowledge, 
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and act accordingly, the more the layer of the personal unconscious will 
be diminished. In this way there arises a consciousness which is no longer 
imprisoned in the petty, oversensitive, personal world of the ego, but 
participates freely in the wider world of objective interests ... At this 
stage it is fundamentally a question of collective problems, which have 
activated the collective unconscious because they require collective rather 
than personal compensation. 

(Jung 1928: par. 275) 

(Regarding the personal unconscious, I would say influence rather than 
'layer'.) Most notably, the psychoanalyst Allan Schore has published 
three volumes on affect regulation (1994, 2003, 2005), which integrate devel­
opmental research with contemporary neurobiology. He emphasizes the 
hemispheric specialization of the right brain for affective processing and 
regulation, with the left brain specializing in language, as well as cognition 
and sequencing skills, which develop rapidly during latency. Schore has 
helped to redirect psychoanalysis and to question some of its most accepted 
practices, such as the use of the couch. 

Future work will need to take into account the ways in which emotion and 
cognition develop simultaneously and are integrated through the vast number 
of inter-hemispheric connections, including the corpus cal/osum and the 
anterior and posterior commissures. Additional refinements will be possible 
when brain-imaging techniques can more accurately reflect activity (and not 
general metabolism or blood flow) and when connections between brain 
regions can be more accurately discerned in spatial terms and on a finer 
timeline. Nevertheless, it is worthwhile considering what appears to be known 
up to the present time. 

Implicit and explicit experiences are encoded in memory through different 
pathways, which become functional at different times during development 
(for a summary, see Schore 2003a). Implicit memories of aversive experiences 
are encoded in the evolutionarily older amygdala, which is functional at 
birth, ready to defend the fragile newborn from noxious stimuli. The infant's 
experiences of fear and pain are not directly available to later conscious 
recall, yet they form imprints, which will pattern later ways of feeling and 
responding. Even as adults, situations perceived as dangerous may require 
rapid action, too rapid to permit conscious perception and reflection. As we 
mature and forebrain regions grow in size and connections, the automatic 
responses of the amygdala may be modulated by signals sent from the fore­
brain, allowing us to take more time before reacting or, conversely, we may 
consciously assess a situation as a dangerous one and prime ourselves to 
react. Such rapid reactions to a visual stimulus, mediated by midbrain visual 
centres such as the superior colliculus, can occur before we are conscious of 
seeing the object, for example when a soldier in a confrontation shoots a 
suspected enemy, mistaking a cell phone for a gun. Explicit memory, the 
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images and words that help to create sequential narratives of events, require 
encoding by the hippocampus, a much more orderly and less reactive system 
than the amygdala. The later maturation of hippocampal memory mechan­
isms may explain why early, highly charged affective experiences, including 
traumata, are not encoded in explicit memory but nevertheless affect an 
individual's body experience, emotional organization, and self-regulation. 
These systems operate in parallel but are also integrated in a healthy, mature 
nervous system via intra- and inter-hemispheric connections, and via feed­
forward and feedback neuronal pathways. Active imagination, which always 
involves movement, real or imagined, facilitates the expression and poten­
tial integration of disrupted and unformed connections between these two 
memory systems. 

Early patterns of movement help provide templates for our lifelong pat­
terns of movement in time and in space. Our bodies 'remember' an aversive 
or traumatic experience through psychosomatic symptoms or 'forget' the 
experience by blocking or anaesthetizing the conscious experience of our 
bodies. The memories are not available to conscious narrative, but remain as 
neural connections in many areas of our brains, in our endocrine glands, 
autonomic nervous system, skeletal musculature, and in the functioning of 
the organs of our body. These early patterns influence breath, heart rate, 
blood pressure, postural muscles, and the experience of skin and touch. They 
live in posture, gestures, and our sense of ourselves in space and time, our alive­
ness, our pain. They live in dissociation and dysaethesias (as opposed to 
synaesthesia). In her book The Embodied Self, movement therapist Katya 
Bloom (2006) beautifully describes her Tavistock-model observations of 
infants, toddlers, and their carers from a movement perspective. The Israeli 
therapist Yona Shahar-Levy (2001) takes a slightly different approach, which 
she calls 'Emotive Movement Systems', which combine dance therapy and 
psychoanalytic views to address unconsciously stored affective memory sys­
tems. She posits that movement may be the only way to access these systems, 
which may emerge as memories of experience, though not necessarily narra­
tive in nature. Both of these authors develop elaborate methods for quantify­
ing observations of movement. The schemata may be helpful for research, in 
addition to developing one's powers of observation, if studied in depth. 

Embodied memories are enacted in life and in the consulting room. The 
psychoanalyst Lichtenberg (2001) refers to gaps in the patient's narrative, 
which we might postulate as deriving from a pathologically embodied tem­
plate. Those who work with very young children have seen the stories of intense 
emotional experience, which cannot be verbalized, told through movement. 
Other children sadly have such disrupted play that no stories can be told, even 
through movement. Within the analytic process, the patient may be able to 
express some memories as symbolic (not literal) images through active imagin­
ation or creative expression. We also see different qualities, rhythms, pacing, of 
movement in dreams, not just movement as part of a narrative. 
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My own clinical observation is that early patterns of action and reaction -
which are stored in subcortical brain regions, the autonomic nervous system, 
and in the organs, muscles and skin - are not only maintained but also 
actively sought out, perpetuating a familiar but pathological 'homeostasis'. 
Thus, a person who grew up in a chaotic or overstimulating environment will 
unconsciously attempt to recreate that environmental quality even though the 
actual milieu may appear to be quite different. 

Movement, observation and empathy 

Simple experiments recording the subthreshold electrical activity of skeletal 
muscle fibres can monitor subliminal, unconscious responses. Using this 
technique, it has been shown that when we watch someone move, our own 
muscles respond in a way that mirrors the other person's movement. We 
might think of this as a kind of priming of our own movement patterns, or as 
a subliminal felt-response. As early as 1903, Lipps (1903-6) suggested we 
involuntarily imitate others' facial expressions to understand their feelings. 
Electromyogram (EMG) studies in the 1980s showed that observing emo­
tional facial expressions results in increased activity in the same facial muscles, 
occurring as early as 300 milliseconds, long before conscious awareness 
(Dimberg et al. 2000). From these experiments, we might conclude that our 
muscles make an immediate, subliminal felt-image of the movement that we 
observe. But it is not that simple. 

First, experience and training modulate mirroring. Studies by Daniel 
Glaser and his colleagues have shown that when a dancer watches a film of 
another dancer, the response in the corresponding muscle fibres is stronger 
than when an untrained person watches the dance (Glaser et al. 2003). It is 
also stronger when a ballet dancer watches a film of another ballet dancer as 
compared to a dancer from a different tradition - though the ballet dancer 
will still respond more strongly than a person without any dance training. In 
a way this is common sense, but note that this does not refer to the ability of 
the dancer to describe verbally or form a visual image of the dance film but 
rather to the response of the dancer's muscle fibres, a response that takes 
place before the dancer is aware of seeing the movement and long before 
cognitive analysis and reflection upon how the movement is made. Record­
ings of the electrical activity in muscles (EMGs) show that experience can 
change one's response to the observed behaviour of others, even without 
making a conscious decision or being aware of the change. For example, in a 
simple experiment, a person watched another person move a finger but was 
asked to move a different finger while watching. Then the person again 
watched the other person move the same finger, but the observer's EMG in 
the finger that he previously moved himself was larger than in the finger that 
he watched being moved (Catmur et al. 2007). 

Second, context modulates mirroring. If we are able to become conscious 
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of another's movement, we can place it within the current context and com­
pare it with our history with this person, which may include images and the 
imagined meaning of the movement; we may name it, and also consider our 
voluntary response, if any (Niedenthal et al. 2005; Lei berg and Anders 2006). 

Third, the discovery of mirror neurons should be considered. 

Mirror neurons: 'Monkey see, monkey do' 

The term 'mirror neurons' is applied to cells involved in the imitation of 
observed movement, which were originally identified in the associative pre­
motor cortex (F5) of two Macaque monkeys (Gallese et al. 1996). In one 
monkey, the neurons were studied in both hemispheres and in the other, in the 
left hemisphere only. The monkeys were trained to reach not only for objects 
such as raisins and sunflower seeds, but also for non-food objects. Out of a 
total of 532 neurons studied, 92 were categorized as mirror neurons: they 
were active before a movement actually occurred (the monkey could not 
observe its own movement), and they were also active when the same move­
ment was observed. Individual mirror neurons tended to respond to specific 
kinds of hand movements, such as grasping, placing, or moving an object or 
food. This work had been preceded by research that showed that an action 
was facilitated, in other words had a lower threshold, if a subject was also 
observing the action (Fadiga et al. 1995), a result consistent with studies of 
subliminal mirroring recorded in muscle fibres. 

Some mirror neurons have spatially sensitive responses. Researchers using 
monkeys have identified spatially sensitive subsets of mirror neurons. One 
class distinguishes between observed actions carried out within hand's reach; 
another responds to actions beyond the animal's personal space; and a 
third does not make this discrimination. Peter Thier at Tiibingen University, 
in collaboration with Giacomo Rizzolatti at Parma University and others, 
identified a group of mirror neurons by recording single nerve cell activity 
from electrodes when a monkey gripped different objects and when the 
monkey watched a person grasp the same objects, both nearby and further 
away. About half of the nerve cells that were active when the monkey picked 
up the objects also became active when a person did the same thing. About 
half of identified mirror neurons were active only when the monkey was 
watching activity within its personal space, defined as within reaching dis­
tance; smaller numbers responded only to actions performed in a place 
outside the monkey's grasp or were not spatially sensitive. Thier suggests 
that proximity-specific activity in mirror neurons may play a role when we 
monitor what goes on around us, or serve as the basis for inferring the inten­
tions of others and for cooperative behaviour: 'These neurons might encode 
actions of others that the observers might directly influence, or with which he 
or she can interact' (Thier 2007: 2). 

Studies using neuroimaging techniques in humans do not have the precision 
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of the single-cell recording research in primates. Brain areas, not single cells, 
are identified, and the time frame is much cruder by a couple of orders of 
magnitude (a fraction of a millisecond versus several hundred milliseconds). 
It is also known from the primate research that mirror neurons are not 
clumped exclusively together in a brain region, so one is monitoring the 
activity of many types of neurons with a variety of inputs. While one must 
interpret these studies with some caution, they suggest that more subtle and 
complex processing, not just simple mirroring, is at work. 

What happens when you also perform an action yourself while observing 
the movement of another person? Cognitive interference and conscious 
resistance affect mirroring. Multiple cortical areas are involved when one 
actively tries not to imitate a facial expression. Different areas are activated 
with a cognitively interfering task (Lee et al. 2008). 

There is also cross-modal activation of mirror neurons. While mirror 
neurons were first studied in relation to watching a movement, and in fact 
involved imitation rather than actual mirroring, it has now been found that 
sound, smell, vision, tactile sensation, and proprioception also activate mirror 
neurons (Umilta et al. 200 I; Rizzolatti and Craighero 2004). One cortical area, 
the insula, is involved in both viewing a primary affect (disgust) and feeling it 
(Wicker et al. 2003). All these modalities inform our sense of embodiment. As 
noted earlier, their coordination depends upon being able to move and actively 
engage with our environment, and for our actions to be responded to by 
others (Noe 2004; Catmur et al. 2007). Patterns of symbolic play and memory 
representation reflect this cross-modal experience (Lichtenberg 2001 ). 

Auditory mirror neurons in monkeys respond while they perform hand or 
mouth actions and when the monkeys listen to sounds made by these actions 
(Kohler et al. 2002; Keysers et al. 2004; Galati et al. 2008). In humans, fMRI 
techniques have identified brain areas that respond to both actions and listen­
ing to actions. The neural circuit that is activated is in the left hemisphere 
temporo-parieto-premotor areas. Individuals who scored higher on an 
empathy scale have stronger responses in this circuit (Gazzola et al. 2006). 
Unlike monkeys, human mirror neurons can respond to the anticipated tra­
jectory of a movement (Iacoboni et al. I 999, 2005; Urgesi et al. 2006). 

Issues concerning mirror neurons and semantic memory may be raised. 
Are there mirror neurons that map seen or heard actions onto motor repre­
sentations of the same actions at an abstract level? This is necessary for 
understanding the actions of others. Neurons have been identified in the left 
inferior frontal and posterior temporal regions that selectively respond to 
action sounds but not according to body-mapping. Their activity was influ­
enced by semantic congruency, not body location. Human mirror neurons 
can represent the meaning of actions (but not of other events) (a) at an 
abstract, semantic level, (b) independently of the effector, and (c) independ­
ently of conscious awareness (Gazzola et al. 2006; Galati et al. 2008). 

Do mirror neurons play a role in empathy? Mirror neurons have been 
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posited as playing a role in our capacity for empathy (Carr et al. 2003; Parr 
et al. 2005; Iacoboni and Dapretto 2006; lacoboni 2009). Carr et al. (2003) 
identified a circuit that connected imitative areas to the limbic system, a term 
applied to a number of brain areas that integrate environmental and intero­
ceptive stimuli. Drawing upon mirror neuron research, Parr et al. (2005) 
suggest that this type of awareness is mostly unconscious, occurring as a basic 
form of empathy which results simply from watching others' behaviour. They 
go so far as to say that empathy is based on pre-motoric representation of 
action and expression. Mirror-touch synaesthesia is also linked with empathy. 
Watching another person being touched activates a similar neural circuit to 
actual touch and, for some people, it can produce a felt tactile sensation on 
their own body (Keysers et al. 2004). The existence of this type of synaes­
thesia correlates with heightened empathic ability, which is consistent with 
the notion that we empathize with others through a process of simulation 
(Lipps 1903; Banissy and Ward 2007). 

Mirror neurons are now being studied intensively, and research has focused 
upon their evolutionary development; functioning in autistic and in schizo­
phrenic individuals (Arbib and Mundhenk 2005; Caggiano et al. 2009); 
applications to the treatment of stroke patients, where mental imagery of 
movement facilitates recovery of the movement itself (Fourkas et al. 2006); 
and relationship to theories of empathy, self, and mind (Rizzolatti and 
Craighero 2004; Leiberg and Anders 2006; Caggiano et al. 2009). This is a 
developing area of inquiry, and refinements can be expected. The capacity for 
empathy may involve pre-motoric representations, as suggested by Parr et al. 
(2005), but it is also clear that true empathy (rather than simply mirroring the 
emotional state of another) is a complex process that requires frontal cortical 
mechanisms and the integration of information from many parts of the 
nervous system (Leiberg and Anders 2006). 

Might the nature of mirror neurons need to be reinterpreted? All pub­
lished studies concerning humans have recorded responses of brain regions 
measured by blood flow or magnetic resonance techniques, not the activity 
of single neurons. In a review article, Iacoboni (2009) ref erred to human 
single-cell recordings from mirror neurons during surgery for epilepsy 
(Mukamel et al., unpublished observations). Iacoboni writes: 

We found human neurons with mirror properties in the frontal lobe as 
well as in the medial temporal cortex. Although the discharge of these 
cells during action execution and action observation seems to imply a 
common representational format for perception and action implemented 
at single-cell level, it is also true that lesions in the frontal lobe are more 
often associated with motor deficits, and lesions in the medial temporal 
lobe are more often associated with perceptual deficits. Perception and 
action, which are united at the level of single cells, seem to be more easily 
separated at the system level. In principle, the discharge during action 
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execution and during action observation of frontal and medial temporal 
neurons may represent in neural terms the 'vertical links' posited by the 
associative sequence learning model between a sensory unit (the medial 
temporal neuron) and a motor unit (the frontal neuron) that fire together 
as a result of associative learning. 

(Iacoboni 2009: 666) 

Here we have a question of whether individual mirror neurons integrate 
information from the senses and also participate in the organization of 
movement patterns (as implied by the way they have been defined and then 
identified in subsequent studies), or whether they are one part of distributed 
neuronal networks, linking, for example, temporal lobe, association cortex, 
motor cortex, and frontal cortex. Such a fundamentally different conception 
of mirror neuron functioning could potentially revise the interpretation of 
much of the literature to date. 

Closing reflections 

Other relevant anatomical features of the brain include the von Economo 
neurons. In 1925, the Greek-born Austrian psychiatrist, neuroanatomist and 
enthusiastic aviator Constantin von Economo published a paper describing 
large, spindle-shaped neurons in the human forebrain, specifically in the 
anterior cingulate and fronto-insular cortex. It was thought that they were 
found only in great apes, but they have recently been identified in cetaceans 
(whales, dolphins) and in elephants (Coghlan 2006; Hof and van der Gucht 
2007; Hakeem et al. 2009). Their location in brain regions that receive a 
wide variety of inputs and their very large axons suggest that von Economo 
neurons can rapidly integrate information that would otherwise remain 
subliminal or require active integration over a longer time span. It is specu­
lated that von Economo neurons play a role in conscious emotional and 
behavioural processing, intuition, and higher-order social cognition (Allman 
et al. 2002, 2005). This notion is consistent with findings that self-conscious 
emotions are linked to the anterior cingulate cortex, where von Economo 
neurons are found. They are also found in the fronto-insular cortex (Fl) 
(von Economo and Koskinas 1925, cited in Triarhou 2006). Both the anterior 
cingulate and the fronto-insular cortex are involved in the conscious awareness 
of visceral activity. In humans, von Economo neurons are also found in the 
prefrontal cortex and are more prevalent on the right side of the brain. 

This raises the question, 'Brain before mind?' In his important book, The 
Developing Mind, Daniel Siegel (2001: 1) expresses a dominant contemporary 
viewpoint when he begins: 'The mind emerges from the activity of the brain, 
whose structure and function are directly shaped by interpersonal experi­
ence.' In contrast, Roger Shepard (1990), a pioneer in the study of mental 
imagery, made a philosophical application informed by his interest in the 
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capacity to mentally rotate an object. He and his colleague, Pier Hut of 
Princeton, addressed 'the hard problem': 

Instead of speaking of conscious experience as arising in a brain, we 
prefer to speak of a brain as arising in conscious experience. From an 
epistemological standpoint, starting from direct experiences strikes us 
as more justified. As a first option, we reconsider the 'hard problem' of 
the relation between conscious experience and the physical world by 
thus turning that problem upside down. We also consider a second 
option: turning the hard problem sideways. Rather than starting with the 
third-person approach used in physics, or the first-person approach of 
starting with individual conscious experience, we consider starting from 
an I-and-you basis, centered around the second person. 

(Hut and Shepard 1996: 313) 

In other words, how can we have a mind (which can then develop the idea of a 
brain) without a relationship to another human being? 

Even if we consider the mind as an emergent property of the brain, like 
Siegel, we can also recognize that science is much better at reductionism than 
at synthesis. For example, it is not possible to predict or describe the qualities 
of a substance, as experienced by the senses, based upon its chemistry alone; 
as much as we know about physics and chemistry, synthetic chemistry (the 
laboratory synthesis of complex molecules found in nature) is still an extra­
ordinarily difficult, practically alchemical undertaking. To give another 
example, knowledge of chemistry may help to explain biological phenomena, 
but it cannot predict the existence of life or the variety of its forms. Likewise, 
neurobiology cannot predict what living beings are capable of experiencing, 
and at times its findings (always subject to revision as new theories and tech­
niques emerge) have limited what we consider valid in our own experience or 
have seemed to confirm unfounded prejudices. 

Jung realized that the reality of the psyche is paramount, not what the 
limited findings of science tell us is possible. It may be tempting to over­
interpret and over-extend the 'hard evidence', comprised of findings based on 
still crude neuroimaging techniques and recordings from monkey neurons, 
into a whole theory of the nature of mind. This might be comparable to 
believing that one cell type or one area causes an experience, just as we once 
hoped that a single gene might make the difference between health and dis­
ease. Should we and our new, high-status relations/hard science allies forget 
that our primary focus in psychology is the exploration of psyche itself, we 
run the risk of naively becoming a monstrous amalgam of brain-psyche, just 
as Kamudha in The Flowering Tree became part tree, part human. Neverthe­
less, might we eagerly await the next wave of studies in neurobiology, which 
no doubt will challenge our minds and stimulate our creative imaginations, 
perhaps even informing our clinical practices? 
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Note 

In April 2009, the Fourth International Conference of Analytical Psychology & 
Chinese Culture, held at Fudan University in Shanghai, had as its topic: 'The image 
in Jungian analysis: active imagination as a transformative function in culture and 
psychotherapy'. The following month, the Journal of Analytical Psychology spon­
sored an international conference in San Francisco, entitled, 'The transcendent 
function today: imagination and psychic transformation in analysis'. 
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