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John Searle, The Rediscovery of 3t S Ef Bl R Cmtanl @&J 3 Lasts =
the Mind (Cambridge, Mass.: MIT Press, 1992); Patrici and Paul Churchland,
On the Contrary (Cambridge, Mass.: MIT Press, 1998); David J. Chalmers, 7The
Conscious Mind (New York: Oxford University Press, 1996); Daniel Dennett,
Consciousness Explained (cited earlier); Thomas Nagel, The View from Nowhere
(New York: Oxford University Press, 1986): Colin McGinn, The Problem of
Consciousness (Oxford: Basil Blackwell, 1991); Owen Flanagan, Consciousness
Reconsidered (Cambridge, Mass.: MIT Press, 1992); Ned Block, Owen
Flanagan, Giiven Giizeldere, eds., The Nature of Consciousness: Philosophical
Debates (Cambridge, Mass.: MIT Press, 1997). Thomas Metzinger, ed.,
Conscious Experience (Paderborn, Germany: Imprint Academic/Schoningh,
1995); Fernando Gil, Modos de Evidéncia (Lisbon: Imprensa Nacional, 1998);
Jerry A. Fodor, The Modularity of Mind (Cambridge, Mass.: MIT Press, 1983).
H. Damasio, and A. Damasio, Lesion Anarysis in NeuropsycholoBY (New
York: Oxford University Press, ]989)
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Present (New York: Basic Books, 1989); Ned Block, et al., The Natwre of
Comctoume;s (cited earlier).
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For an earlier statement of the problem see J. Levine, a3 quadua VIRV
"Materialism and qualia"” (cited earlier). For a recent discussion of this preblem
see John Searle, The Mystery of Consciousness (New York: New York Review
of Books, 1997).

For an account of how the visual system achieves such object representations
see David Hubel's Eye, Brain and Vision (New York: Scientific American
Library, 1988) and Semir Zeki's 4 Vision of the Brain (Oxford: Blackwell
Scientific Publications. 1993),

B. Spinoza. The Ethics, Part 1V, Proposition 22 (Indianapolis: Hackett
Publishing Co., Inc., 1982, first published 1677).
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Ludwig van Bertalanffy, Modern Theories of Development: An Introduction to
Theoretical Biology (New York: Harper, 1962, originally published in German
in 1933); P. Weiss, "Cellular dynamics,” Review of Modern Physics 31 (1919):
11-20; Kurt Goldstein, The Organism (New York: Zone Books, 1995, originally
published in German in 1934).
See Gerald Edelman, The Remembered Present (cited earlier) and Antonio
Damasio, Descartes’ Error. Other notable exceptions: Theodore Bullock
authored a biological text written from an evolutionary perspective,
Introduction to Nervous Systems (San Francisco: W. H. Freeman, 1977); Paul
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MacLean talked about a triune brain, each of the three tiers belonging to an
evolutionary age in "The Triune Brain, Emotion, and Scientific Bias," in The
Neurosciences: The Second Study Program, ed. F. O. Schmitt (New York:
Rockefeller University Press, 1970); and Patricia Churchland launched
neurophilosophy with an invocation of the value of considering evolution in
Neurophllosophy: Toward a Unified Science of the Mind-Brain (Cambridge,
Mass.: MIT Press, Bradford Books, 1986).
Some of the examples of this change can be found in the work of Jean-Didier
Vincent and Alain Prochiantz in France, Joseph LeDoux, Michael Davis,
James McGaugh, Jerome Kagan, Richard Davidson, Jaak Panksepp, Ralph
Adolphs, and Antoine Bechara in North America; and Raymond Dolan, Jeffrey
Gray, and E. T. Rolls in Britain, to name but some of the most visible.
A. Damasio, Descartes’ Error (cited earlier); A. Damasio, "The somatic marker
hypothesis and the possible functions of the prefrontal cortex, "Philosophical
Transactions of the Royal Society of London, Series B (Biological Sciences) 351
(1996): 1413-20; A. Bechara, A. Damasio, H. Damasio, and S. Anderson,
"Insensitivity to future consequences following damage to human prefrontal
cortex," Cognition 50 (1994): 7-15; A. Bechara, D. Tranel, H. Damasio, and A.
Damasio, "Failure to respond autonomically to anticipated future outcomes
following damage to prefrontal cortex," Certebral Cortex 6 (1996): 215-15; A.
Bechara, H. Damasio, D. Tranel, and A. Damasio, "Deciding advantageously
before knowing the advantageous strategy," Science 275 (1997): 1293-5.
For a discussion on the cognition of rationality see N. S. Sutherland,
Irrationality: The Enemy Within (London: Constable, 1992); for its cognitive
and biological aspects see Patricia S. Churchland, "Feeling Reasons," in Paul
M. Churchland and Patricia S. Churchland, On the Contrary (cited earlier).
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D. Tranel and A. Damasio, "The covert learning of affective valence does not
require structures in hippocampal system or amygdala," Jowrnal of Cognitive
Neurosczence 5 (1993) 79-88.
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See P. Lewicki, T. Hill, and M. uu@,ﬂ L}iwj iely pb sy ga (,JM of (s
Czyzewska, "Nonconscious acquisition of information," American Psychologist 47
(1992): 796-801, for a specific experiment. For reviews of this area of studies,
see J. Kihlstrom, "The cognitive unconscious," Science 237 (1987): 285-94;
Arthur S. Reber, Implicit Learning and Tacit Knowledge: An Essay on the
Cognitive Unconscious (New York: Oxford Umver51ty Press, 1993).
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(‘JM\ c...p):) (i Jad) ub‘ud-aib Ll Ni ).__b ¢AJ.>-}_U sdn ¢ c“;«a_éa'
o e adaldy o ‘;u, R Uity ko JJ; gl,u Lez ) HasVly (ol L

Sy ghoms B 0 AL A A U eds die ol g OF WSk 3y ) ez
of Ji Lkl cd <.,.J VTR P RN C P ‘4.),3\) el ablall o s
ey dly wdl gt ) Tl b all ataal) 2ttt e \;,> FESUWEN [ W S I S I PV |
Gad ol bl xS o Sy (bl sl G Sl am\”l%u, L)
,{‘@uuﬂmwuﬁ, Lag\r@Ww&u;\OM@d\QQJy
asUlly Juonl) 6 dles o» 33U PRSI S UV B e Wins

b A By SleF o il Jad b gl amy 8 A8 23l e i)l
el o )Ny cazadly (D ey e Yhoaly 305 55,55 b A
S TN J.a_a\ oy (g an) et 6 2T Gabl g as Gl Al e g g s e
Vsl s of w\} 0,5 OF gt Laaldt bl gall STy 04 J&,dn NPTy W
S ey Oyl e lae) 182 ugas

O A 8, s OY 2bll OV £ L
UT L Cablgall a Yoy Gl SYBH s Lg) el OF Jad¥l b cpnh o wdhy b
@(,.u u‘wwwwu& bl y Bkl SN Oy ) gt of aar el
oI iz ff " T Ol ) O 13 (w,) i 1 L5%_! oyl
J.}S;,;.m 5y (G 5 0L s, das ) Bl dable ek i oS oLy
e 5 2lie JU 0 @ﬂﬁ))ﬁ‘ﬁ*’mwwur"ugv PSP
(.\&u,uuw.x,uu; oSNy M las” el OV e e

7

.10



Sy by pall 344

W S st o Sl A A e 3y (e Tmill DY 0, S5 OF S
T Liis LSl 085 T 0Ll OVB L2 pdly SAsSTY  (dhy dad)
Oy S5 3 oyl SISOV 0555 Y Loy gy cpalls Y 03 ) 3 dte
Wil @ Sl Taten gl L ciddal Dr g g e i) 35 bladiy ¢ glly agad
JL...: Ao lad! }\ ._;'Jb \.;.L;L Lv-)s juﬂ J\ u»}.c!:\ é\ ubwwf\‘ \:,La&)
Pr] M,Jsiw usT i, by bl autadly = iy o 5 LR LAY (3 it jals
For powerful descriptions of the experience of mood . ] s gt P
disorders see Kay Redfield Jamieson, 4n Unquiet Mind (New York: Kriopf,
1995); William Styron, Parkness Visible: A Memoir of Madiess (New Yerk:
Random House, 1990); and Stuart Suthexland, Breakdown: 4 Persomal Crisis
and a Medical Dilemma, updated edition (London: Weidenfeld and Nicolson,
1987). See Robert Robinson for medical information on mood diserdess.
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P. Ekman, "Facial expressions of emotions: New findings, new questions,” .12
Psychological Science 3 (1992): 34-38.
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R. Bandler and M. T. Shipley, "Colamnar organization in the midbrain
periaqueductal gray: Modules for emotional expression?" Trends in
Neurosciences 17 (1994): 379-89; M. M. Behbehani, "Functional
characteristics of the midbrain periaqueductal gray," Progress in Neurobiology
46 (1995): 575-605; J. F. Bermard and R. Bandler, "Parallel circuits for
emotional coping behaviour: New pieces in the puzzle," Journal of
Comparative Neurology 401 (1998): 429-46.
A. Damasio, T. Grabowski, H. Damasio, A. Bechara, L. L. Ponto, and R.
Hichwa, "Neural correlates of the experience of emotion," Society for
Neuroscience Abstracts 24 (1998): 258. Our finding of brain-stem activation in
negative emotions is novel, and so is the finding of hypothalamic activation in
sadness. Our finding of activation in ventromedial prefrontal cortex confirms
previous findings of M. E. Raichle, J. V. Pardo, and P. J. Pardo; E. M. Reiman,
R. Lane, and colleagues; and Helen Mayberg.
See Joseph LeDoux, The Emotional Brain: The Mysterious Underpinmnings of
Emotional Life (New York: Simon and Schuster, 1996) for a review of animal
research in the topic of fear.
M. Mishkin, "Memory in monkeys severely impaired by combined but not
separate removal of amygdala and hippocampus." Nature 273 (1978): 297-98;
Larry Squire, Memory and Brain (New York: Oxford University Press, 1987);
f. K. D. Nahm, H. Damasio, D. Tranel, and A. Damasio, "Cross-modal
associations and tthe human amygdala." NeuropsycholoBia 31 (1993): 727-44;
Leslie Brothers, Friday's Footprint (cited earlier).
A. Bechara, D. Tranel, H. Damasio, R. Adolphs, C. Rockland, and A. R. Damasio,
"A double dissociation of conditioning and declarative knowledge relative to the
amygdala and hippocampus in humans," Science 269 (1995): 1115-18.
R. Adolphs, D. Tranel, and A. R. Damasio, "Impaired recognition of emotion
in facial expressions following bilateral damage to the human amygdala,"
Nature 372 {1994): 669-72. R. Adolphs, H. Damasio, D. Tranel, and A. R.
Damasio, "Cortical systems for the recognition of emotion in facial
expressions,” Journal of Neuroscience 16 (1996): 7678-87.
R. Adolphs, and A. R. Damasio, "The human amygdala in social judgement,”
Nature 393 (1998): 470-74.
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A.S. Heberlein, R. Adolphs, D. Tranel, D. . 2250 ¥ bl ool Jad 5 SU,
Kemmerer, S. Anderson, and A. Damasio, "Impaired attribution of social
meanings to abstract dynamic visual patterns following damage to the
amygdala," Society for Neuroscience Abstracts 24 (1998): 1176).
Eric R. Kandel, Jerome Schwartz, and Thomas M. Jessell, eds., Principles of .22
Neural Science, 3rd ed. (Norwalk, Conn.: Appleton and Lange, 1991).
I have previously described this episode in Descartes’ Error, and 1 will briefly .23
summarize it here.
P. Rainville, G. H. Duncan, D. D. Price, B. Carrier, and M. C. Bushnell, "Pain .24
affect encoded in human anterior cingulate but not somatosensory cortex,"
Science 277 (1997): 968-71; P. Rainville, R. K. Hofbauer, T. Paus, G. H.
Duncan, M. C. Bushnell, and D. D. Price, "Cerebral mechanisms of hypnotic
induction and suggestion," Journal of Cognitive Neuroscience 11 (1999): 110-
25; P. Rainville, B. Carrier, R. K. Hofbauer, M. C. Bushnell, and G. H.
Duncan, "Dissociation of pain sensory and affective dimensions using hypnotic
modulation," Pain (in press).
See A. K. Johnson and R. L. Thunhorst, "The neuroendocrinology of thirst and .25
salt appetite: Visceral sensory signals and mechanisms of central integration,"
Frontiers in Neuroendocrinology 18 (1997): 292-353, for a review of the
complex mechanisms involved in behaviors such as thirst.
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John Searle has presented a lucid defense of this position in The Rediscovery of .1
the Mind (cited earlier). Daniel Dennett has argued similarly in Consciousness
Explained (cited earlier).

The descriptions of coma and vegetative state are presented in chapter 8 and .2
are well covered in textbooks of neurology. A standard reference is the text by
Fred Plum and Jerome B. Posner, a classic volume in which they survey their
unique experience in the neurology of coma. See F. Plum and J. B. Posner, The
Diagnosis of Stupor and Coma, 3rd ed. (Philadelphia: F. A. Davis Company,
1980).

Jean-Dominique Bauby, Le scaphandre et Ie papillon (Paris: Editions Robert .3
Laffont, 1997); J. Mozersky, Locked In: A Young Woman's Battle with Stroke
(Toronto: The Golden Dog Press, 1996).
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The descriptions of epileptic states and of akinetic mutism are standard, and .4
can be found in numerous articles and textbooks of neurology. Accessible
references include: Wilder Penfield and Herbert Jasper, Epilepsy and the
Functional Anatomy of the Human Brain (Boston: Little, Brown, 1954); 1.
Kiffin Penry, R. Porter, and F. Dreifuss, "Simultaneous recording of absence
seizures with video tape and electroencephalography, a study of 374 seizures in
48 patients," Brain 98 (1975): 427-40; F. Plum and J. B. Posner, The Diagrosis
of Stupor and Coma (cited earlier); and A. Damasio and G. W. Van Hoesen,
"Emotional disturbances associated with focal lesions of the limbic frontal
lobe," in The Neuropsycholoay of Human Emotion: Recent Advances, ed.
Kenneth Heilman and Paul Satz (New York: The Guilford Press, 1983): 85-
110. The inferences I draw on the standard evidence, as far as consciousness is
concerned, are based on my own observations of patients so affected.
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In a critical and important review Giiven Giizeldere lists @ handful of "inner
sense" contemporary philosophers: David Armstrong, Paul Churchland, Daniel
Dennett, David Rosenthal, Peter Carruthers, and William Lycan. See G.
Giizeldere, "Ts. Conseciousness the Perception of What Passes in One's Mind?",
in T. Metzinger ed., Conscious Experience (cited previously, see chapter I).
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See William James, The Principles of Psychology, vol. I (New York: &3 ,—a)!
Dover Publications, 1950).

B. Libet, "Timing of cerebral processes relative to concomitant conscious
experience in man," i ddvances in Physiological Sciences, ed. G. Adam, I.
Meszaros, and E.l. Banyai (Elmsford, N.Y.: Pergamon Press, 1981).

The neuropsychologist Marc Jeannerod has shown that the process of
executing motor activity effectively masks the mental process that constitutes
the preparation of the movements. See M. Jeannerod, "The representing brains:
Neural correlates of motor intention and imagery," Behavioural Brain Sciences.
17 (1994). 187-202. The neurophysiologist Alain Berthoz has studied the
underlying physiology in detail. See A. Berthoz, Les sens du mowvement (Paris:
Editions. Qdite lacob, 1997).
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Descartes' Error, chapter 10 and introduction. .1

Claude Bernard, /ntroduction a l’étude de la médecine expérimentale (Paris: J. 2
B. Bailliére et fils, 1865y, Walter B. Cannon, The Wisdom of the Body (New
York: W. W. Norton and Co., 1932).

Steven Rose, Lifelines: Biology beyvond Determinism (New York: Oxford 3
University Press, 1998).
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F. Nietzsche, in the prologue to Thus Spake Zarathustra. Some translations .5
refer to "phantom" for "ghost," and "disharmony” for "discord.”
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See H. Maturana and F. Varela, The Tree of .autopoiesis wad-\ LM Ly 33 ¢}
Knowledge: The Biolosical Roots of Human Understanding, rev. ed. (Boston:

Shambhala, 1992). In general, these notions have a counterpart in the

philosophy of Alfred North Whitechead. See A. N. Whitehead, Process and
Jedn,y o cilas e o> 3y Reality (New York: Free Press, 1969 c. 1929)
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For a review on the mechanisms that permit us to make percéptuomotor .7
adjustments, see the work of Alain Berthoz (prev10usly c1ted)
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a case dramatized by Peter Brook and . » O35  Sdzallad oy (3 & 2o |
Marie-Héléne Estienne in their play "je suis un phenoméne!" and movingly
staged by Brook at the Théatre des Bouffes-du-Nord. Richard Cytowic has
written a valuable review on synesthesia; see The Man Who Tasted Shapes
(New York: Putnam, 1993»).

A. Craig, "An ascending general homeostatic afferent pathway originating in
lamina L," in Progress in Brain Research 107 (1996): 225-42; Z. Han, E. T.
Zhang, and A. D. Craig, "Nociceptive and thermoreceptive lamina I neurons
are anatomically distinct," Nature Neuroscience 1 (1998): 218-25.

W. D. Willis and R. E. Coggeshall, Sensory Mechanisms of the Spinal Cord,
2nd ed. (New York: Plenum Press, 1991). See also Craig (1996), cited above,
for a thoughtful discussion of the integration of "body" senses at different
levels of the nervous system, from the spmal cord to the cerebral cortex.
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See U. Neisser, "Five kinds of self-knowledge,” .l¢iwol ) e ol
Philosophical Psychology 1 (1988): 35-59; G. Edelman, The Remembered Past
(cited earlier, see chapter I).
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J. Panksepp ,Journal of Consciousness Studies 5 (1998): 566-82. In a related
development, in the fall of 1998, Douglas Watt posted an essay on the Internet
in which he related emotion to consciousness. Efforts such as Panksepp's and
Watt's are both rare and welcome.

G. Tononi, O. Sporns, and G. Edelman provide a plausible model for the sort
of interactions required by such a process within early sensory cortices; see
"Reentry and the problem of integrating multiple cortical areas: Simulation of

11

.12
.13

.14
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dynamic integration in the visual system," Cerebral Cortex 2 (1992): 310-35.
In a recent article, G. Tononi and G. Edelman expand that model substantially
so that it can encompass large-scale cortical integration; see "Neuroscience:
Consciousness and complexity," Science 282 (1998): 1846-51.

A. Damasio, "Time-locked multiregional retroactivation," 1989; A. Damasio,
"The brain binds entities and events," 1989 (cited earlier).

A. Damasio, D. Tranel, and H. Damasio, "Face agnosia and the neural
substrates of memory," Annual Review of Neuroscience, 13 (1990): 89-109.

D. Tranel, A. Damasio, and H. Damasio, "Intact recognition of facial
expression, gender, and age in patients with impaired recognition of face
identity," Neurology 38 (1988): 690-96.

A. Damasio, H. Damasio, and G. Van Hoesen, "Prosopagnosia: Anatomic basis
and behavioral mechanisms," Neurology 32 (1982): 331-41.

N. Kanwisher, J. McDermott, and M. M. Chun, "The fusiform face area: A
module in human extrastriate cortex specialized for face perception," Journal
of Neuroscience 17 (1997): 4302-11.

D. K. Meno, A. M. Owen, E. J. Williams, P. S. Minhas, C. M. C. Allen, S. J.

Boniface, J. D. Pickard, I. V Kendall, S. P. M. J. Downer, J. C. Clark, T. A.

Carpemer and N. Antoun, "Cortical processmg in persistent vegetative state,"
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A. Damasio and H. Damasio, "Cortical systems for retrieval of concrete
knewledge: The convergence zone framework," in Large-Scale Neuwronal
Theories of the Brain, ed. Cristof Koch and Joel L. Davis (Cambridge, Mass.:
MIT Press, 1994). 61-74, A. Damasio, "Concepts in the brain," Mind and
Language 4 (1989): 24-28.

Jerome Kagan, The Second Year: The Emergence of Self-Awareness
{(Cambridge, Mass.: Harvard University Press, 1981); M. Lewis, "Self-
conscious emotions,”" American Scientist 83 (1995): 68-78.

For more background on the process of recall see Descartes’ Error (chapter 9)
and Daniel Schacters Searching for Memory: The Brain, the Mind, and the
JO PR ,){, J Jf.ul ol 3 1 56 Lz Past (New York: Basic Books, 1996)
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Frederic C. Bartlett, .adez. L Jadls oW S Sl 55 g 5l el
Remembering: A Study in Experimental and Social Psychology (Cambridge,
England: The University Press, 1954).

John Ashbery, "Self-Portrait in a Convex Mirror," in Selected Poems (New
York: Penguin, 1986).

R. W. Sperry, M. S. Gazzaniga, and J. E. Bogen, "Interhemispheric
refationships: The neocortical commissures; syndromes of their disconnection,”
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