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For powerhi &sup&- of the experience of mood .-I G- W 

disorders see Kay Redfield Jamieson, An Unquiet Mind (New York: ~ * o ~ f ,  

1995); William Styron, Darkness Visible: A Memoir of Madmess (New York: 
Random House, 1990); and Shcart Sutherkand, &eak&.wm.- A Penmad Crisis 

and a Medical Dilemmu, updated edition (L~nBon: Weidenfeld and Nicolson, 
1987). See Robert Robinson for medical information on mood disorders. 
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P.. Ekmm, "Facial expresions of emdkms: N,ew findings, new q t t e s t i m s , ' ~  ? 2 
Psychologicd Science 3 ( 1992): 34-38. 
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R. Bandler and M. T. Shipley, " C o l m a r  organization m the midbrain 

periaqu-1 gay: Mdwks for anotima3 expression?" Tr~nds  'in 

Neurosc&nces 1 7 (1  994): 379-89; M. M. Behbehani, "Functianal 

characteristics of the midbrain periaqueductal gray," Progress in Neurohiology 

46 (1995): 575-605; 3. F. Bermard and R. Bandla, "Para41d ci~cuits for 

emotional coping belaaviour: New pieces in the puzzle," Journal of 

Comparative Netirology 40 1 (1 998): 429-46. 

A. Damasio, T. fhaLbBW&i, >H. Darnmio, A. %cham, L. L. Porrto, a d  R. 

Hkhwa, "Neural correlates of the experience of emotion," Society .fb.r 

Neuroscience Abstracts 24 (1 998): 258. Our finding of brain-stem activation in 

negative motions is novel, and so is the finding of hypothalamic actimion in 
sadness. Our f d i n g  of xiivatiun in veniromedial prefrmtal cortex confirms 

previous findings.of M. E. Raichle. J .  V .  Pardo, and P. J. Pardo; E. M. Reiman, 

R. Lane, and colleagues; and Helen Maq.beP.9. 

See J osepb LeDoux, me E m a t i d  &&in: .The Mptcrlom Underpinmiqgs of 

Emotiowl h&fc (New Y~wk: S-mon d Schusbr, 1996) for a review of animal 

research in the topic of fear. 

M. MiShkh, "'1Wom~ in & q s  severely iimgaimd by combined but not 

separate canoval o f q g d a 4 a  and @pocmrylm," Nature 273 (1978): 297-98; 

Larry Squire, Memory and Brain (New York: Oxford University Press, 1987); 

F. K. D. N a b ,  H. D a m i o ,  D. Tranel and A. Damasio, "Cross-modal 

associatims and tthe human amy&Za." Ne~ropsj~choloBia 3 1 (1 993): 727-44; 

Leslie Brothers, Friday's Footprint (cited earlier). 

A. Becbra, D. Tramel, R. Damasio, 'R. Aclolphs, C .  Rockland, and A. R. Damasio, 

"A double dissociation dtxmdkime a d  dechatiue knowledge re la~ve to the 

arnygdaJa and hipgocampus in humans," Science 269 (1 995): UI5- 1 8. 

R. Adolph, D. Tranel, and A. R. Damasio, "Impaired recognition of emotion 

in facial ercpressions fdhing lsilatmal damage to the human amygdh,"  

Nature 372 (1994): 69-72, R Adolphs, H hmasio, D. Tranel, a d  A. R. 

Damasio, "Cortical systems for the recognition of emotion in facial 

expressim,'" ~ o w n a l  ofNeuroscience 16 (1 996): 7578-87. 

R. Addghq and A R. Damsio, "The b a n  arnygdala in social judgement," 

Nature 393 (1 998): 470-74. 
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A. S. Heberlein, R. Adolphs, D. Tranel, D. .&: Y &Ui &\ 2, 
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 ( 1  998): 1 176). 

Eric R. Kandel, Jerome Schwartz, and Thomas M. Jessell, eds., Principles of .22 

Neural Science, 3rd ed. (Norwalk, Conn.: Appleton and Lange, 1 99 1 ). 

I have previously described this episode in DescarteslError, and I 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): 1 10- 

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). 



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); J. 

Kiffin Penry, R. Porter, and F. Dreihss, "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 Diagnosis 

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 Guven Giizeldere lists a handful of "inner .3 
sense" contemporary philosophers: David Armstrong, Paul Churchland, Daniel 

&men, David Rosenthal, Peter Cmthers,  and William Lycan. !ke 6. 

Eiizeldere, '7s Comciousness the Perception of What Basses in One's Mind?", 

in T. Metzinger ed., Conscious Experience (cited previously, see chapter I). 
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See WiHhm Jams ,  The Principles ofPsychologv, vol. I (New York: .&3+1 

Dover Publications, 1950). 

B. Libet, "Timing of cerebral processes relative to concomitant conscious .5 

experience in man," in Advarzces in Physidogical Scie~ces, d. G. Actarn, E. 
Meszaros, and E.I. Banyai (Elmsfmd, N.Y .: Pergmon Press, 198 I). 

The neuropsychologist Marc Jeannerod has shown that the process of .6 

executing motor activity effectiveUy masks the mental' process that constitutes 

tibe prepamtion ofthe mouements. See M. Jemneroct, "The representing Brains: 

Neura.1 correlates of motor intention and imagery," Behawim~al Braiwr Sciences 

17 (199'4): 187-202. The neurophysiologist Alain Berthoz has studied the 

uderry ing physiology in &tai 1. See A. Berthz, Les sew duf m m m e n t  (Park: 

Editions Qdile Jacob, I997). 



Descartes' Error, chapter 10 and introduction. . I 
Claude Bernard, tntroduction a l'e'tude de la me'decine expPrimentale (Paris: J .  .2 
B. Bailliere et fils, 1865); Waiter B. Cannon, The Wisdom ofthe Bo& (New 

Yosk: W .  W. Norton and Co., 1932). 

Steven Rose, Lifelines: Biology beyond Determinism (New York: Oxford .3 
University Press, 199%). 
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F. Nietasck, in the prologue to Tjclzis Spake Zarafizlstra S m e  trsnslations .5 
liekr to "phantom" for "ghost," andl "disharmony" for "discord." 
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See H. Maturarra and F. Vareb, The Tree of .autopoiesis I&\ 6% fCLi 
Knowledge: The Bioiosical Roots of Human Understandug, rev. ed. (Boston: 

Sharnbbla, 1.992): In general, these notions have a counterpart in the 

philosophy of Alfred North Whitehead. See A, N. Whitehead, Process avtd 

kJ d L&-/ &% 4 3  .Reality (New York: Free Press, 1969 c. 1929) 
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For a review on the mechanisms that permit us to make percepturntor 
adjustments, see the work of Alain Berthoz (previously cited). 
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a case dramatized by Peter Brook and .& dYJy ei-s, $ A&\ 
Marie-Helene Estienne in their play 'ye suis un phenomene!" and movingly 

staged by Brook at the Theatre des Bouffes-du-Nord. Richard Cytowic has 

written a valuable review on synesthesia; see The Man Who Tasted Shapes 

(New Y ork: Putnam, 1993))). 
A. Craig, "An ascending general homeostatic afferent pathway originating in .9 
lamina I," 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 I (1 998): 2 18-25. 

W. D. Willis and R. E. Coggeshall, Sensory Mechanisms of the Spinal Cord, .10 
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 spinal cord to the cerebral cortex. 
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See U. Neisser, "Five kinds of self-knowledge," .I-@! &I 4 4 1  . 

Philosophical Psychology I (1988): 35-59; G. Edelman, The Remembered Past 

(cited earlier, see chapter I). 

.y.Ul &,dl 3 $=;il Jy itiLLl +I .12 
J .  Panksepp ,Journal of Consciousness Studies 5 (1 998): 566-82. In a related .13 
development, in the fall of 1998, Douglas Watt posted an essay on the Intemet 

in which he related emotion to consciousness. Efforts such as Panksepp's and 

Watt's are both rare and welcome. 

G. Tononi, 0. Spoms, and G. Edelman provide a plausible model for the sort .14 
of interactions required by such a process within early sensory cortices; see 

"Reentry and the problem of integrating multiple cortical areas: Simulation of 



dynamic integration in the visual system," Cerebral Cortex 2 (1 992): 3 10-35. 

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): 1846-5 1. 

A. Damasio, "Time-locked multiregional retroactivation," 1989; A. Damasio, .15 

"The brain binds entities and events," 1989 (cited earlier). 

A. Damasio, D. Tranel, and H. Damasio, "Face agnosia and the neural .16 

substrates of memory," Annual Review of Neuroscience, 13 (1990): 89- 109. 

D. Tranel, A. Damasio, and H. Damasio, "Intact recognition of facial .17 

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 .18 

and behavioral mechanisms," Neurology 32 (1 982): 33 1-4 1. 

N. Kanwisher, J. McDermott, and M. M. Chun, "The fusiform face area: A .19 

module in human extrastriate cortex specialized for face perception," Journal 

of Neuroscience 17 (1 997): 4302- 1 1. 

D. K. Meno, A. M. Owen, E. J. Williams, P. S. Minhas, C. M. C. Allen, S. J. .20 

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

Carpenter, and N. Antoun, "Cortical processing in persistent vegetative state," 
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