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Slide 1
We are living in an age of the most rapid cultural change the world has ever seen, and we are experiencing a fundamental paradigm shift at the same time.


Some of you may remember from the late sixties that Dustin Hoffman’s character in the iconic movie The Graduate introduced “plastics” as the defining word for a generation. Now I’d venture to say that the defining word is plasticity, and I’m talking about the brain—evolving through evolutionary time and through infancy and the stages of the individual’s development, even in adulthood.

Slide 2
According to the neuroscientist Walter Freeman, the main biological function of the human brain is to create meaning. Anthropologists feel this function rests on the unique human capacity to imagine something novel, like using nanotechnology to build an elevator to a space station. How could this be possible, say by 2060? Because we can imagine it! While the capacity of the human imagination, and of course all other mentalization capacities, is biological and belongs to the descriptive unconscious, the content, the idea, is culturally derived (Baron-Cohen), and shapes the experience of both the conscious state and the dynamic unconscious.

Having spent some months reading about yoga and meditation from a number of different perspectives I have wisely concluded that I can only address this vast topic from my experience as a psychoanalyst and as a beginner in yoga.   Slide 3
   Consequently, the rendition of my psychoanalytic headstand looks more like this New Yorker cartoon!


I really am a beginner in yoga. The title of my talk, “Standing on my 

Head,”   Slide 4    is meant to convey both earnestness and irony. Apparently, B.K.S. Iyengar, the yoga icon of our times, taught the queen of Belgium to stand on her head when she was eighty-six years old! By that standard, I have just a couple of years left. However, the metaphor also conveys the perspective and, hopefully, lively nature of my material. 

Slide 5   Here is an image of Iyengar, who might be practicing meditation on the spine. Our six-month-old, beside him, is definitely not, even though we all admire that spine and gracefully balanced head and wish we could emulate it. Her being, namely her body/brain/mind is not yet capable of it. My yoga teacher, Carol Nelson, believes that yoga and meditation are synonymous and that “The real yoga is invisible.” Although this is not a universally shared perspective, it will be mine today. 
Slide 6   I have immersed myself in Carol’s “Meditation on the Spine” and I have come to understand that what she is asking us to do begins with body movement and the breath but then evolves into a process where we enfold the body into the mind. And this mindful mindlessness (apologies to Iyengar) is indeed invisible to an observer. Here we enter the fifth dimension, where time and space, body and mind, “embodied self” and “I self” merge in the present moment. This invisible yoga conforms to traditional definitions, namely that yoga is a stilling of the fluctuations of the mind or a yoking in of fluctuations of conscious states into the present moment. The handout is an excerpt from Carol’s text.

Slide 7
Using the example of yoga/meditation, we will explore our subjective experience, which is by definition invisible, by analyzing some of our critical mentalization functions. These include   attention, imagery, embodiment, perception, and metaphor, which are all ingredients of our imagination. All mentalization capacities represent sophisticated evolved capacities of the human reflective self, the “I self”, whose purpose in yoga is to make us aware of our bodily, or somatic experience, namely our “embodied self”.

Tonight we are going to explore these capacities from the macro perspective of human evolution and from the micro perspective of the psychological and neurophysiological underpinnings of our imagination.

As we begin our mental headstands, let me say a little more about the important paradigm shift we’re experiencing in our lifetime.

Dynamic Systems Theory and Brain Plasticity

 
Today we are experiencing two kinds of (re)evolutions.

 Slide 8      
 A cultural (re)evolution is taking us into the age of globalization, and a scientific (re)evolution is changing our practices of investigation and transforming our ability to look into things and understand them. Freeman Dyson feels that Homo sapiens began to “dominate and reorganize the biosphere 10k years ago, when cultural evolution [accelerated and] started to replace biological evolution as the main driving force of change”. (New York Review of Books, July 17, 2007)

Slide 9
In his best seller, The Structure of Scientific Revolutions, Thomas Kuhn defined paradigm as a disciplinary matrix within which a blueprint of how scientists understand the world exists. His concept helps us to understand the nature of scientific evolution.

Clearly, the paradigm of every age affects not just science but everyday aspects of life, including fashion, music, language, economics, and belief systems, especially our religions and superstitions. Historically, Western paradigm shifts have included the scientific revolutions of Copernicus, Newton, and Einstein as well as the secular revolutions of Darwin and Freud. Inevitably, over time every paradigm breaks down, and a gestalt or paradigm shift occurs, often in the form of a scientific revolution.

Our current scientific paradigm rests on the genius of Prigogine, whose mathematical modeling underpins the non-linear nature of phenomena described by the physical, biological, and social sciences. This paradigm is called dynamic systems theory, (also known as complexity or chaos theory).  Slide 10
A dynamic system is an open, non-linear, self-organizing, temporal system in which small perturbations can create major reconfigurations. This paradigm applies equally to “living creatures and the non-living universe”, to “bees and bacteria, butterflies and rain forests, as well as to sand dunes, snow flakes and thunderstorms”. (F. Dyson)

The transplantation immunologist Emmanuel Zorn   Slide 11
   uses the metaphor of Russian dolls, each embedded in another, to convey the concept of infinitely layered complexity. In order to study something, we artificially delineate part of it. It is helpful, however, to keep in mind that our object of inquiry is always part of a greater context, is buffered by infinite layers and thus is always part of a greater whole flowing in time. 

The human mind/brain is one of the best examples of a dynamic system and has been called the most complex system in the universe. Change in a non-linear dynamic system is an emergent property of the whole and appears spontaneously and unpredictability without preordained design. A popular metaphor for the brain is a symphony without a conductor. 

Recent MRI and fMRI studies  Slide 12    indicate that meditation practice creates both functional and structural changes in brain areas  Slide13  involved in attention (R frontal and parietal cortex), arousal and autonomic control, and interoceptive or embodiment areas (R pregenual anterior cingulate, amygdala, midbrain and hypothalamus). Slide 14    Sara Lazar, the chief investigator in these studies, believes that these changes demonstrate experience dependent … [structural and functional (my addition)] plasticity.

Some Critical Aspects of Mentalization and Cultural Evolution that Pertain to Yoga

Slide 15
Our newborn’s brain weighs about 400 grams, the one year old’s, 1000 grams, and our adult brain, 1200 grams. In the first two years of life growth and development center on foundational, “how to” procedural tasks. These include moving and coordinating the body, sensing body motion (kinesthesia) and body (interoceptive) states, feeling emotions, and presymbolic thinking. Initially the infant possesses largely an “embodied self.” (see embodiment). The reflective “I self” in the newborn exists in a very immature state. However, within three to five years the infant develops into a symbolic thinker with a theory of mind that centers on a very sophisticated reflective “I self.” Both “I self” and “embodied self” continue to evolve during the life span.

Alan Schore believes that during the first year of life, the main task for the baby’s body, brain, and mind is to integrate and tune emotional systems that originate in the mid- brain centers and extend to the uniquely human prefrontal-executive-brain areas. This early maturation, accomplished primarily through myelinization, synaptic growth, and apoptosis, occurs largely in the R hemisphere of the cerebral cortex. This unfolding is orchestrated by mutual, reciprocal influence in the infant/parent attachment system. 

We now know that the attachment system has significant neurophysiological correlates (see embodiment) and the perception and modulation of bodily states uses feedback from spinal and visceral nerve endings, mid-brain tracts, subcortical nuclei, all operational at birth, as well as large cortical areas devoted to interoceptive integration. 

Slide 16
So we see this infant with her large head and beautiful spine, sitting with complete ease in the present moment of time, a pose we all hope to emulate in our yoga practice. Our six-month-old can recognize familiar objects But she cannot yet stand or walk or talk OR recognize herself in the mirror, OR recall events of the past month, OR imagine having an ice cream tomorrow. Recognition memory is different from recall memory and is especially different from languaged based autobiographical memory which allows us to develop imaginative, reflective, critical thinking within the present, past and future time frames.
Our infant learns to walk around 12 months and to talk around 18 months. 
Slide 17
Alan Schore sees the right brain/right mind as dominant in the first three years of life. Then, as the toddler is mastering walking, running and sphincter control, the languaged left brain/left mind achieves equivalence for the first time, the following mentalization capacities also emerge:  Slide 18   autobiographical memory, symbolic thinking, multiple representations in time, multitasking, fantasy or imagination and imaginary time travel into the past and future. These are all capacities of the evolving “I self”.

Slide 19
A capacity that is a critical foundation of the human observing, narrating, reflecting sense of self , the “I self” is the ability to recognize oneself in a mirror, which emerges at about 18 months. It is followed in a year by the capacity to have perspective. This includes both temporal perspective, the ability to step back from the present moment in time and imagine past and future, and spatial perspective (Piaget), which allows us to imagine what is on the other side of the mountain.

This complex and dynamic set of abilities that constitutes the reflective “I self,” expands in the next few years to include having an inner dialogue with another (be it mother or god) and ultimately with oneself. Historically, this quintessential human capacity of self, the, “I am that I am” has been considered divine. 
The particular ability to have an inner vision of the embodied or somatic self in time expands in the adult into complex thinking and perceiving abilities, such as inner listening, inner sensing, and inner feeling.  I listen to my voice. I visualize parts of my physical body, I sense my body in motion. I feel my body and my feelings. Here the “I self” constitutes the subject, namely mind or psyche and the body or soma connotes the object, the “embodied self.” Descartes recognized that our objects of perception include our bodies, thoughts, emotions, dreams, and fantasies. This is what he meant when he stated, or using today’s understanding, overstated, that, “I am, properly speaking, only a thinking thing, a “res cogitans.”
When I listen to myself, feel my body, visualize my body in yoga meditation, I incorporate sensory, proprioceptive, kinesthetic, perceptual, conceptual, and emotionally derived imagery. All imagery is phenomenologically complex and uses information from multiple association areas in the brain. In yoga, visualizing aspects of the embodied self by seeing one’s body, feeling one’s body, and sensing one’s body movement with the mind, with the “I self,” becomes a very subtle and sophisticated process. In yoga I create a series of sustained corporeal images of myself in the present moment of time through which I come to know myself in a deeper and more profound manner.  These sophisticated subjective experiences, where the perceiving, reflecting I self explores the somatic “embodied self” are—evolutionarily speaking— very new. 
Out of Africa: Darwinian and Cultural Evolution
Slide 20
Anthropologists believe that there have been many hominid groups and many migrations out of Africa during the past few million years. In his remarkable book Before the Dawn, Nicholas Wade notes that genetic evidence suggests that anatomically modern-languaged humans originated in Africa about 200,000 years ago. We assume these groups, including Homo erectus and Neanderthals, possessed our basic attachment and embodiment abilities as well as certain reasoning and memory capacities. However, these groups lacked crucial elements of mentalization that give Homo sapiens a particular Theory of Mind.

Most importantly, it appears that the artifacts left by all hominid groups other than Homo sapiens, were crude tools that did not evolve in sophistication over hundreds of thousands of years.
Slide 21   Furthermore, since 50,000 years ago, we see a trail of ever-increasingly sophisticated artifacts and symbolic practices that we attribute to “human behavior like our own” (Ben Campbell). Karl Marx, a contemporary of Darwin, called mankind Homo faber, meaning producer or maker, the animal who changes his/her environment according to his/her needs.

Slide 22
 
The current hypothesis is that our common ancestors migrated out of Africa JUST 50,000 thousand years ago,   Slide 23   spread through Asia into Australia in the next thousand years, and out-competed all other hominid groups, including Homo erectus and the Neanderthals. As I noted, anthropologists, including Ben Campbell, believe that the basic mechanisms of brain maturation and emotional development during infancy (including attachment capacities, neocortical semantic memory networks, and some recall memory (Stickgold, p. 64)) may be very old in hominids. Slide 24   However, the developmental processes of later childhood and adolescence represent a new level of brain flexibility and plasticity in Homo sapiens that is influenced by learning and novelty, or using Michael Tomasello’s words, by imitation and innovation. I center these achievements in the human imagination, particularly as we reconfigure our brains during adolescence and evolve our capacity for abstract thought (Piaget) which demonstrates quintessential neurodynamic plasticity.
Our ancestors evolved the complementary capacities for human consciousness, language, and metaphor (Modell), all rudimentary components of the reflective “I self.”  The human reflective “I self” has a long evolutionary lineage both within our species and in each individual throughout the life span. 
Most animals live mostly in the present moment. Humans use their imagination  in three time zones—past, present, and future. Symbolic thinking, imagination, and our sense of the past and future help us to see ourselves apart from the present moment of time.  However, yoga is an experience in which our mind dissociates us from the past and future and anchors us in the present moment.
The Evolution of Cultures and Civilizations

Slide 25
 
I also find it astonishing that the major cultures and civilizations over the past 3000 to 6000 years began to flourish at roughly the same point in time from Asia, through India and the Middle East, and into the Mediterranean basin. It also appears that Eastern and Western cultures began to diverge in their concepts of mind and nature.  Slide 26      In the East, the ancients created a holistic inquiry into nature and the mind. Western counterparts separated mind from matter and nature and evolved scientific and philosophical methods to dissect matter in order to understand both origin and function. For centuries we have called this division of mind and matter, of the reflective “I self” and somatic “embodied  self” Cartesian dualism after the seventeenth century philosopher, Rene Descartes, who elevated rationality and the authority of reason.
 

 
When the Roman Empire fell in the fourth century C.E., Europe still lagged far behind the civilized areas of the Eastern world.  Then over the past four to five hundred years,   Slide 27       as the West challenged ecclesiastical dogma and monarchial authority it accelerated its probing investigations of matter by moving from correlation to causality and from qualitative analysis to quantitative analysis. We invented Western science and the scientific method and with it created an exponential cultural acceleration. 
Slide 28   In Shakespeare’s time a comet was a “portent in the heavens.” After Newton it was a celestial body whose mass and movement could be calculated.

Slide 29   Western inquiry extended its probing into the human body, literally dissecting it to explore anatomy and physiology. I wonder if we adopted this slicing and dicing approach, because we felt comfortable in our belief that mind and soul are not material, which is the essence of dualism. It is compelling that in other cultures, especially Islam, dissection was considered a barbaric and forbidden practice. 

Freud, using the Western methods of probing and analysis, hoped to create a deeper understanding of human nature by examining individual neurotic conflicts created in each unique childhood as our “instinctual drives” melded with our “unconscious defenses.” The aim of psychoanalysis was to resolve these conflicts so that we could “work and love better.”

 Slide 30   In contrast, the Eastern ancients, like Buddha, Confucius, and Patanjali hoped to create deeper understanding, acceptance, and serenity by following a practice that acknowledges human suffering and despair but eschews conflict and passion. They focused instead on a healing and restful body/mind exploration. Surely both Western and Eastern approaches make use of body/brain/mind plasticity to increase life energy and make us more flexible and resilient and reunite quieting emotion with reason
For the past century, the West has been moving toward giving up dualism and engaging body, mind, and brain as a dynamically interacting whole. In this era of globalization, we in the West are embracing the ancient Eastern practice of yoga and making it our own. Slide 31        And we are using Western investigative methods, such as brain imaging techniques, to examine the Eastern traditions of yoga and meditation, our subjective experience of them, and how they actually change the mind/brain/body.
Attention, Imagery, Embodiment, Perception, and Metaphor (Elements of the biological substrate of the imagination. Each contributes cultural information to every act of the imagination.)
I  Attention over Time

Slide 32

Let’s return to take a closer look at the mentalizing functions of the “I self” we employ when we practice yoga—namely attention, imagery, embodiment, perception, and metaphor.  We use focused attention to perceive external and internal stimuli. And we use imagery, often derived from metaphor, to describe our complex perceptions of ourselves. 
We’ll start by concentrating and focusing our attention on attention itself.  According to the cognitive neuroscientist Stephen Kosslyn, there are multiple attention subsystems in the brain.  Attention mechanisms are critical gating mechanisms that recruit and engage some brain systems while disengaging from or dissociating from others. Attention systems are activated by conscious and unconscious intentions or motivations, as the phenomenon of dissociation has demonstrated.
Slide 33   In his computerized model of vision, Kosslyn finds that the visual-spatial attention window in the primary visual area of the occipital cortex can shrink or expand depending on our focus. However, the attention window cannot be subdivided, and we can pay attention to only one visual location at a time, not two or ten. For survival reasons, one does not want an image to linger over time, which explains why creatures like our dogs are wired not to pay attention for long periods of time. It seems reasonable to suggest that sustained attention over time in a task of the imagination is a human evolutionary adaptation. We know that in meditation the attention function activates largely the R hemisphere (Lazar)). 
Learning to manipulate our subjective sense of time is an aspect of mentalization. In earliest childhood, we live largely in the present moment, a subjective phenomenon linked to experiencing infinite time and nirvana states. In yoga we appear to re-experience a version of our original time sense. By dissociating from time past and time future we learn to exist in the present moment of time. 
  Foreground and Background and Focus 

Slide 34
Retaining a mental image over time requires effort, and sustained attention requires concentrating and focusing in the present moment. By paying attention, by focusing, some of our brain activities are in the foreground and others are in the background or buffer. Thus, by definition, when we focus, we are compartmentalizing both brain activities and subjective mind experience. When we focus we are in fact dissociating, not defensively, but proactively.
Personally, I find it extremely difficult to concentrate exclusively on yoga, clearing my head and disengaging from all other thoughts and feelings. It is as if I am magnetized by my thinking and feeling functions, perhaps from long years of analytic practice.    Slide 35   During a psychoanalytic session, I focus on, and place into the foreground, my patient’s stream of consciousness or free associations as well as my own.  This associative process uses many mentalization and emotional capacities in the time frame of a single session, including time travel from the present moment into the past and the future; autobiographical memory; fantasy or imagining; thinking; feeling, especially  painful emotions; and multitasking.  

In Yoga it is just the opposite.  Here I put these same mentalization functions into the background or buffer. I give up time travel into the past and future and discipline myself to stay focused on the present moment of time. I try to enter a spatial and time dimension that Iyengar calls “thoughtful thoughtlessness.” There my experience of time appears to slow down. Subjectively it feels like slow motion in slow time. I stop multitasking with my forebrain and put my mental shopping lists “out of my mind.” I engage more fully in the present moment. I exist in the present moment.
Slide 36
And yet I am alert, aware, and very, very present as I focus on, or hold in the foreground, parts and functions of my “embodied self,”  for example such sensations as the tactile sense of the ground, the gravity; the proprioceptive sense of my muscles, joints, and limbs, and my kinesthetic sense of balance and motion, which contributes to a dynamic internal model of my body in space; and the way parts of my “embodied self” are feeling, i.e. tense, painful, or relaxed. 


And appreciating this corporeal symphony of the body involves inner vision; that is, I am seeing with my mind’s eye; inner listening, that is I am hearing with my mind’s ear; inner sensing, that is I am feeling my body, especially through breathing and by using my breath to delineate my inner space. Holding and unifying multiple symbolic representations (or cognitions) from all these modalities involves parallel processing networks in the brain that create an experience of the imagination.    Slide 37    And in my imagination, the breath is my tool for moving, touching, feeling, sensing, and exploring my inner space. 

Slide 38   Slide 39   
II   Imagery or Inner Vision

The “real” yoga is invisible to others, yet we sense it, hear it, see it, and feel it inside our minds using our reflective “I self.” 


Slide 40   Stephen Kosslyn tells us that when we imagine an object, we use the same areas of activated brain networks that we use when we actually see the object.
For example, let us use our eyes and look around this room. Please rotate your heads and take in your surround. Then close your eyes and imagine it. As you see the auditorium in your mind’s eye, your focus (of attention) is in motion. It constantly shifts by releasing the focus from one location in visual space, then shifting it to a new location, and finally refocusing on this new location.[ Posner et al. 1980; Stickgold, p.71]

  In your imagination you are chunking parts of what you saw and knitting them together into an imagined whole. And you are using the same brain systems that you would use when you look at external reality.  [You may want to open your eyes now.]
Slide 41    In her text, “Meditation on the Spine,” Carol Nelson invites us to practice invisible yoga—to feel and see with our mind’s eye—and to train the body as well as focus the mind in the process.   For me, personally, it’s hard to give up my L brain languaged multitasking. Thus, to enter into the meditative time/space of yoga, I close my eyes and focus on Carol’s every word, which carries me deeper and deeper along on a sequential moment-to-moment  proprioceptive/kinesthetic/visual/auditory/sensing journey. I give myself over to Carol’s voice, and her evocative language, composed of metaphor- based imagery. 
Now I invite you to surrender some of your L brain ways of knowing while you listen to Carol’s questions and let your reflective “I self” imagine your body and experience its response. [You may want to close your eyes again to focus inward.] [Read the following with pauses for the audience to take in the experience.]

Can you receive the gravity through the back body? 

Can you have a sense of the whole spine from the sacrum to the 


skull?

 Can you feel the long muscles on either side of the spine as if they 


drop away from the spine?

             Follow the movement of the breath as it washes up and down the full 


length of the spine, 

as if you are sitting inside the spine, 

observing the spine, 

listening to the spine, 

following the spine.

And you may feel that the breath comes to you like a wave as you release at the base of the spine.

It washes up and down the full length of the spine,

and the lungs open from the spine,

inviting the breath to be a little deeper.

Gentle, easy, natural breathing.”




[Please open your eyes again.]
I believe that in this peaceful state, we are at one within our body/brain/mind, and our “I self” and “embodied self” merge in the present moment.
All these capacities that we use in yoga/meditation rest on the same two original capacities without which mentalization cannot occur: Slide 42   first, recognizing ourselves, which evolves into having an inner dialogue with ourselves, and, second, having what psychoanalytic theory calls an observing ego to do the perceiving. I prefer, however, to call it the “I self.” 

IV   Perception and Phenomenology
We are accustomed to understanding sensation as bringing information from the outside world inside. That is the primary task of  our six senses (visual, auditory, tactile, kinesthetic, proprioceptive, and olfactory). Once the information has reached the first major synaptic waypoint, sensations are transformed into complex perceptions that are continuously updated as new information informs memory (Freeman). Arnold Modell uses the concept of recontextualization to describe this process at the level of mind/brain that involves consciousness and the dynamic unconscious. 


What yoga is teaching us is that we can use our perceptual abilities, initially evolved for perceiving the external environment, to expand our inner being, our subjective experience. That the verbs feeling and sensing are commonly used as synonyms, shows us how dynamically intertwined emotional, kinesthetic and interoceptive experience is.
Slide 43   We began to broaden our understanding of how we translate perceptions into subjective inner experiences through the work of the phenomenologist Edmund Husserl, who developed his ideas about a hundred years ago. In a nutshell, phenomenology states that you have to experience something inside yourself to truly understand it. When we do that with our perceptual capacities, we may be surprised by all the subtleties of every movement, every vision, every sound, every taste, smell and feeling. 

[Pick up Snoopy.] Slide 44
For example, look at Snoopy. Now close your eyes, imagine him, and tune into your feelings. And why is your visual image not flat like a photograph but three dimensional? What feelings are evoked?  Silly? Cuddly? Bouncy? Why does your visual image have not only color but also texture as though you could feel the object? You don’t see Snoopy’s back, yet you visualize him in the round and can easily see him bouncing along.  (Please open your eyes.)

This is the essence of inner experience. Subjective experience embodies all of these perceptual, conceptual, and emotional qualities.  Slide 45       Initially they exist in the brain as separate neurodynamic networks and memory systems  that are brought together to create a coherent whole in the mind--an innumerable number of Russian dolls stacked into one gigantic doll for a moment of time before they reorganize themselves.  Perhaps this is one definition of imagination.  In the act of creation, the human mind/brain can both recombine established contents and add others that are completely novel. 
V   Embodiment and Interoception or “Res Extensa”
Embodiment is the conscious or subconscious perception of bodily states that results from the complex process of integrating valenced information from the external and internal body milieu at different levels of the peripheral and central nervous system. This dynamic feedback process involves information from the six senses, as well as the visceral, endocrine, and emotional domains. It is in our bodies that we feel pain and pleasure at a conscious level; the pain of a cut, the pleasure of an embrace. We don’t need a sophisticated “I self” to process this implicit valenced information. But our human adult sophisticated “I self” allows us to process this information differently from other mammals. We will review some recent work that demonstrates that embodiment or interoceptive activity occurs through a host of resonating spinal and visceral nerve endings, mid-brain, sub-cortical and cortical systems, whose dynamic complexity is being unraveled but remains poorly understood.
Slide 46
In the mid-twentieth century, Wilder Penfield and Herbert Jasper (1954) demonstrated human cortical organization using electrical current on the exposed surface of the cortex during surgery. They were able to create topographical maps of primary motor cortex and somatosensory cortex activation, that became known as the homunculus. However, we know today that this cortical homunculus is only a small part of our “embodied self”. Current research suggests that there may be multiple maps of the corporeal and kinesthetic body in the cortex.
Slide 47   Recent investigation by Cathy Kerr and colleagues ((Seung-Schik Yoo, Kerr, C., et. al., in press) has demonstrated an interconnected network of body maps in the cortex which they call the embodiment network. Slide 48   These body maps include not only the somatosensory homunculus (area 3b), they also include the area deep in the valley or sulcus between the motor and sensory gyri, (area 3a), where deep body sensations are processed. In their research the investigators used fMRI to study the neural maps of touch and of deep body sensation. These individual map-components of the embodiment network each maintain specific sensory functions, which together make up the “gestalt” of our bodily experiences. Slide 49   They may even be involved in “higher order” processes of self awareness such as holding one’s own emotional or cognitive perspective in mind while also considering the perspective of another person (Decety).

Slide 49   Below the cortex, at a deeper and neurophysiologically older level of the central nervous system of mammals, called the mid-brain, the affective neuroscientist Jaak Panksepp discovered a number of "prototypic emotional systems" that contribute to the embodiment state. Especially important to our conversation is the distributed system for attachment valances that is differentially aroused during the distress of separation as well as during the pleasure of closeness.

Slide 50   In reviewing the pain literature, the neuropsychologist, Doug Watt finds that important affective and sensory aspects of pain and pleasure are already starting to be separated at the spinal cord level. 
 “Among several sensory tracts is a class of small diameter fibers called c fibers. In addition to pain and temperature information, these fibres carry information on light, sensual touch, massage, and possibly other forms of emotional touch that may be activated when mammals lick their infants. The human counterpart may be the parent’s touch, and the lover’s sexual caress.”.

Slide 51   Doug uses the term interoception to describe a critical aspect of the embodiment process. He defines interoception as the capacity [of the “I self”, my addition] “to evaluate the homeostatic condition of the entire body, the subjective sense of wellness or illness.” Doug thinks (following Craig) “these c fiber systems may be the afferent beginning of a distributed limbic system. The paleocortical area called the insula, especially the anterior part that appears activated in many emotions, may be the apex of an interoceptive wellness-illness processing system for conscious affectively valenced experiences of the body.” 

VI   Metaphor and Corporeal Imagination
Slide 53 
In “Meditation on the Spine,” we hear the teacher’s voice giving us verbal suggestions using metaphors that evoke mental images. Cognitive linguists Lakoff and Johnson (1999) and psychoanalytic scholar Modell believe that metaphor is not simply a figure of speech, as did Aristotle, but a form of cognition (or neural process) central to reasoning that then evolves into a thought we can express verbally. Current understanding suggests that language and unconscious metaphoric process coevolved in our ancestors and that metaphor became secondarily incorporated into conscious states, especially through language (p.27). Metaphor then plays a key role in the experience of conscious states, as well as the dynamic unconscious.

   Since we perceive experience through our body, metaphors, Lakoff and Johnson argue, are all sensory-motor ways of conceptualizing embodied experience before we can articulate it with words. For example, the subjective perception of quantity relates to the embodied experience of verticality, i.e. we raise our eyes, or even our head, to see something really big (L. and J., p. 47) or we lower our eyes, and even our head, to see something really tiny. In yoga we create the feeling of upward and downward, rising and falling through the suggestion that our bodies feel light, i.e. float, or feel heavy as though drawn by gravity into the earth.
Slide 54   Metaphors also convey the understanding that is inherent to this core concept, namely that metaphor is a mapping or transfer of meaning we make from a source domain to a target domain or from one sensory modality to another (Model, p. 27). Thus we might say that in this picture the source domain with which we are familiar is the breath, and we use our understanding of breathing to bridge to that which is not yet known, that is, the target domain.  In this case the ocean wave is the target domain for the inhalation, also known as the inspiration (creativity), Slide55   and the volcano, which we say breathes fire, is the target domain for the exhalation or expiration (death).  

Slide56   Arnold sees metaphor in gestures and feelings, as well as bodily sensations. I think metaphor captures Carol Nelson’s “Meditation on the Spine” in which our subjective experience of our body/mind/brain is deepened and expanded. Metaphor not only transfers meaning between different domains, but by new and novel recombinations, metaphor can transform meaning and generate new perceptions. Arnold thinks that this recombinatory process is the bedrock of imagination.  

Summary


We have been exploring the mentalization capacities of attention, imagery, perception, embodiment, and metaphor that we use in the invisible yoga. These are constituent capacities of human “I self.” And our unique “I self” allows us to use these capacities intentionally, i.e. with purpose of mind, in yoga. As we become experienced practitioners we may expand our “embodied self”, our body/brain/mind, as well as our reflective “I self.” And that means we are changing our whole being, neurodynamically and psychologically. 
Our ancestors possessed these capacities or the potential for them when they walked out of Africa. The evolution of these capacities is repeated and perhaps sometimes potentiated genetically or from within the environment in the development of every infant as body, brain, and mind mature.  Slide 57   These capacities are all aspects of imagination, which Darwin called the highest human capacity. Our imagination is the most dynamic and plastic of our mentalization capacities.

Slide 58   Carol Nelson notes, “The real yoga begins when we give up the tension of our body, brain, mind, and experience quiet, silent, clarity  [ in the present moment, my addition].” 

 That is the point in space/time when our evolved and quintessentially human reflective “I self” merges with our “embodied self”, into simply being, into timeless Dasein (being there). We fantasize that infants with their immature minds experience this purity, this primordial bliss. However, we, as adults have to work diligently to quiet our “I self” and relax our “embodied self” to achieve this primordial state in our imagination.
I invite you now to come out of your mental headstands  Slide 59   and down from the ceiling.

For my part, I wish I could sit like Vanda. Slide 60

Namaste.

Slide 61
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� However, according to Elaine Pagels (p.132), dualism of mind and matter stretches back into the first century C.E., when Christian converts, such as Tatian, refused to see themselves in the pagan, meaning Greek/Roman tradition, as part of nature. Rather, Tatian believed that his essential being was spirit, and therefore, ultimately indestructible.


� These fiber tracts carry information from lower to higher centers about three basic conditions: a wanting-seeking valence that stimu�lates generalized seeking behavior; a distributed system for attachment valences, expressed in sexual arousal, maternal nurturance, and play; and a fear/rage system that organizes organism defense and affective attack. The attachment system is differentially aroused during the distress of separation as well as during the pleasure of closeness.
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