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Silaw g ST Halias

d s 3 .o 14: Marc Chagall, Birthday (I'Anniversaire), 1915, Oil on cardboard, 317 x 39 }”
(80.6 x 99.7 cm). The Muscum of Modern Art, New York. Acquired through the Lillie B.
Bliss Bequest. Photograph @ 1999 The Museum of Modern Art, New York Art © 1999
Artists Rights Society (ARS), New York | ADAGP, Paris.

dadua 20: Corbis - Betimann.

dadin 26: Department of Experimental Psychology, University of Cambridge, England.
dadun 28: From The Mill of Thought, edited by P. Corsi, Electa.

dadio 29: Harvard University Archives.

dad.o 32: From Karl Lashley, Brain Mechanisms and Intelligence, Chicago: University of
Chicago Press, 1929, Figs. 2 and 28.

dadis 33, 36: University Relations Office, The McGill Reporter, McGill University.
dadws 38: Courtesy of David Amaral, Ph. D.

dadwo 39 Adapted [rom Brenda Milner, Larry R. Squire, and Eric R. Kandel, Cognitive
neuro-science and the study of memory, Newron 20 (1998): 445 - 468, Fig. 2,

dadwo 47: Courtesy of Thomas Teyke.

dad o 48: Courtesy of Alfred T. Lamme; from Eric R. Kandel, Small systems of neurons,
Scientific American 241 (Scpt. 1979): 66 - 76.

daiwo 49: Oliver Meckes [ Photo Rescarchers.
dadin 50: Institute Archives, California Institute of Technology.
dadws 52: Photo by James Prince.

doad .n 56: Robert Rauschenberg, Reservoir, 1961, National Museum of American Art,
Washington, DC, Art Resource, NY. Qil and collage on canvas with objects.
851" x 621" » 147", © Robert Rauschenberg / Licensed by VAGA, New York, NY.

daiwn 00: UPI / Corbis - Bettmann.
dadis 61: The Granger Collection, New York.
dadis 67: Courtesy of Thomas Woolsey, M.D.

dad o T6: Courtesy of Sir Bernard Katz, Department of Biophysics, University College,

London.
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dad ca 77: Adapted from T. M. Jessell and E. R. Kandel, Synaptic transmission: A
bidirectional and selfmodifiable form of cell - cell communication, Cefl 72 | Neuron 10 (Jan.
1993 Suppl.): 1 - 30.

dada Bk Courtesy of Craig Bailey.

dai s 84: Adapted from R. F, Schmidt, Motor systems. In Human Physiology, edited by
R. F. Schmidt and G. Thews, translated by M. A. Biederman - Thorson, Springer Berlin,
1983, 81 - 110,

dad.n 85, 87: Redrawn {rom Eric R. Kandel, Cellular Busis of Behavior: An Introduction
to Behavioral Neurobiology, San Francisco: W, H. Freeman, Figs. 9 - 2 and 7 - 5.

dad .o 89: Redrawn from Eric R, Kandel, 4 Cell Biological Approach to Learning, Society
of Neuroscience, 1978, p. 21.

Lo i s 92: From V. Castellucci and E. R. Kandel, A quantal analysis of the synaptic
depression underlying habituation of the gill - withdrawal reflex in Apiysia, Proceeding of
the National Academy of Sciences, USA 71 (1974): 53004 - 5008,

d a4 » 96: Based on T. J. Carew, H. M. Pinsker, K. Rubinson, and Eric R. Kandel,
Physiological and biochemical properties of neuromuscular transmission between identified
motoneurons and gill muscle in Aplysia, Journal of Neuraphysiology 37: 1020 - 1040,

dad.n 96: Adapted from V. Castellucci, T. J, Carew, and E. R. Kandel, Cellular analysis
of long - term habituation of the gill - withdrawal reflex of Apiysia californica, Science 202
[1978): 1306 - 1308.

dad.s 96: Adapted from C. H. Bailey and M. Chen, Morphological basis of Long - term
nabituation and sensitization in Aplysia, Science 220 (1983): 91 - 93,

Lad o 99: Jasper Johns, Zero Through Nine, 1961, Tate Gallery, London / Art Resource,
NY. Charcoal and pastel on paper. 54:-!" x 41 83". © lasper Johns / Licensed by VAGA,
New York, NY.

Lad.a 106: Based on E. R. Kandel, J. H. Schwartz, and T. M. Jessel, Principles of Neural
Science, 3d ed., New York: Elsevier, 1991, Fig. 65 - 3A.

d_ad s 106: Adapted from E. R. Kandel, M. Brunelli, J. Byrne, and V. Castellucci, A
vommon presynaptic locus for the synaptic changes underlying short - term habituation
and sensitization of the gill-withdrawal reflex in 4plysia, Cold Spring Harbor Symp. Quant.
siol. 40 (1976): 465 - 582.

daduoa 109: Based on E. R. Kandel, J. H. Schwartz, and T. M. Jessel, Principles of Neural
Science, 3d ed., New York: Elsevier, 1991, Fig. 12 - 12,

dadae 112: After H. Cedar and J. H. Schwartz, Cyclic adenosine monophosphate in the
nervous system of Aplysia californica: Effect of serotonin and dopamine, J. Gen Physiclogy
60 (1972): 570 587.
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da i o 112; Adapted from E. R. Kandel, M. Brunelli, J. Byrne, and V. Castellucci, A
common presynaptic locus for the synaptic changes underlying short - term habituation
and sensitization of the gill-withdrawal reflex in Aplysia, Cold Spring Harbor Symp. Quant.
Biol. 40 (1976): 465 - 582.

da g .m 114: Modified from E. R. Kande! et al, Serotonin, cyclic AMP and the
modulation of the calcium current during behavioral arousal. In serotomin, Neurotransmis-
sion, and behavior, edited by A. Gelperin and B. Jacobs, Cambridge. MA: MIT Press,
1991,

dad .~ 116: Based on E. R. Kandel, J. H. Schwartz, a T. M. Jessell, Principles of Neural
Science, 3d ed.. New York: Elsevier, 199!, Fig. 65 - 3 B.

dadus 1228 The Granger Collection, New York.

dai s 126: From T. J. Carew et al., Classical conditioning in a simple withdrawal reflex
in Aplysia california Journal of Neurascience 12 (1981): 1426 - 1437.

L ad o 127: From R. D. Hawkins, T. W. Abrams, T. J. Carew, and E. R. Kandel, A
cellular mechanism of classical conditioning in 4plysia: Activity - dependent amplification
of presynaptic facilitation, Seience 219 (1983): 400 - 405.

dad .o 129, 132 - 133: Based on E. R. Kandel, J. H, Schwartz, and T. M, Jessel, Principles
of Neural Science, 3d ed., New York: Elsevier, 1991, Figs, 65 - 7A and 65 - 8.

da i o 137: Based on I. D. Watson et al., Recombinun DNA, 2d., New York: Scientific
American Books, 1992, Fig. 21 - 12,

dadus 142; Milton Avery, Girl Writing, 1941, Philips Collection, Washington, DC. Oil on
canvas, 48" x 321", Acquired 1943.

daia 144: Photo by Mary Fox Squire.

da dwo 151: Adapted from Larry R. Squire, Memory and Brain. New York: Oxlord
University Press, 1987, Fig. 32.

La i o 160: Adap{cd from Larry R. Squire, On the course of forgetting in very long -
term memory, Journal of Experimental Psychology: Learning, Memory and Cognition 15:
241 - 245 (1989), Fig. 1.

dada 164 Photo by Kevin Walsh.

da i o 168: Louisc Nevelson, Black Wall, 1959, The Tate Gallery, London / Art
Resource, NY. © 1999 Estate of Louis Nevelson / Artists Rights Society (ARS), New
York.

dadws 171: The Granger Collection, New York.

datn 173: Adapted from Joaquin Fuster, Network memory, Trends in Newrosciences 20
(1997): 451 - 459, Fig. 1.
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d o i s 176: From Leslic G. Ungerieider, Functional brain imaging studies of cortical
mechanisms for memory, Seiesrce 270 (1995): 769, Fig. 1.

d o & . 179: From Kuniyoshi Sakai and Yasushi Mivashita, Neural organization for the
long - term memory of paired associates, Nature 354 (1991): 152 - 155, Figs. 1 and 2.

4~ § .0 180: From Alex Martin, Cherli L. Wiggs, Leslie G. Ungerleider, and James V.
Haxby, Neural correlates of category-specific Knowledge, Nature 379 (1996): 649 - 652,
Fig. 1.

4 a i o 187: From Suzanne Corkin, David G. Amaral, R, Gilberto Gonzalez, Keith A.
Johnson and Bradley T. Hyman, H.M.’s medial temporal lobe lesion: Findings from mag-
netic resonance imaging, Journal of Neuroscience 17: 3964 - 3979 (1997), Fig. 1.

dads 190: From Stuart Zola - Morgan, Larry, R. Squire, and David G. Amaral, Human
amnesia and the medial temporal region: Enduring memory impairment following a bilat-
eral lesion limited to field CAl of the hippocampus, Journal of Neuroscience 6 (1986): 2960
- 2967, Fig. 7.

d s i .5 193: From Stuart Zola - Morgan and Larry R. Squire, The neuropsychology of
memory: Parallel findings in humans and nenhuman primates. In The Development and

Neural Bases of Higher Cognitive Functions, Annals of the New York Academy of Sciences,
414 - 456, December 1990, Fig. 3.

dad s 199; From R. D. Burwell, W. A. Suzuki, R. Insausti, and D. G. Amaral, Some
observations on the perirhinal and parahippocampal cortices in the rat, monkey, and hu-
man brains. In Perception, Memory and Emotion: Frontiers in Neuroscience, edited by T,
Ono, B. L. McNaughton, 8. MolotchnikofT, E. T. Reolls, and H. Hishijo, Elsevier UK,
1996, 95 - 110. Fig. 1.

da & o 197: Adapted from Larry R, Squire and Stuart Zola - Morgan, The medial
lemporal lobe memory system Science 253 (1991): 1380 - 1386, Fig. 6.
4 b .o 100: From Mark F. Bear W. Connors, and Michael A. Paradiso, Neuroscience:
Exploring the Brain, Baltimore: Williams & Wilkins, 1996, Fig. 20. 23,

d ad o 200; Adapted from Michael Bunsey and Howard Eichenbaum, Conservation of
hipppocampal memory (unction in rats humans, Nature 379: 255 - 257 (1996), Fig. 1.

dadiua 202: Archives of the History of American Psychology, University of Akron, Akron,
OH.

4 & s 203: From Larry R. Squire, Pamela C. Siater, and Paul M. Chace, Retrograde
amnesia: Temporal gradient in very long term memory following electroconvulsive therapy,
Science 187: 77 - 79 (1975), Fig. 1.

Lo d .o 205: Adapted from Stuart Zola - Morgan and Larry R. Squire, The primate
hippocampal formation; Evidence for a time - limited role in memory storage, Science 250
288 - 290 (1990), Fig. 2.
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dad o 207: From Pabio Alvarcz and Larry R. Squire, Memory consolidation and the
medial temporal lobe: A simple network model, Proceedings of the National Academy of
Sciences, USA 91 (1994): 7041 - 7045, Fig. 1.

dado 208: Courtesy of Yasushi Miyashita, Ph. D.

dai .o 216: Pierrc Bonnard, The Open Window, 1921, Oil on canvas. 461" x 373"
Acquired 1930, The Philips Collection, Washington, DC.

d s d s 222: Based on E. R. Kandel, J. H. Schwarte, and T. M. Jessell, Principles of
Neural Science, 3d ed., New York: Fisevier, 1991, Fig. 65 - 9,

dad o 222: Adapted from R. A. Nicoll, J. A. Kauer, and R. C. Malenka, The current
excitement in long - term potentiation, Newron 1 (1988), 97 - 103.

da b o 226: Adapted from Gustafsson und Wigstrom, 1988, Physiclogical mechanisms

underlying leng - term potentiation, Trends in Neurosciences 11: 156 - 162,

dad.n 228: Modified from V. Y. Bolchakov, H. Odon, E. R. Kandel, and S. Sigelbaum,
Recruitment of new sites of synaptic transmission during cAMP-dependent late phase of
LTP at CA3 - CAl synapses in the hippocampus, Cell 19 (1997): 635 - 651,

dadus 237: J. Z. Tsien, P. T. Huerta, and S. Tonegawa, The essential role of hippocampal
CAl NMDA receptor - dependent synaptic plasticity in spatial memory, Cell 87 {1996).

dads 239: Based on M. Mayford ct al., Seience 274 (1996): 1678 - 1683.

d_a & s 240: From J. Z. Tsien et al,, The essential role of hippocampal CAl NMDA
receptor - dependent synaptic plasticity in spatial memory, Cefl 87 (1996).

dad s 241: Modified from M. Mayford, I. M. Mansuy, R. U. Muller. and E. R, Kandel,
Memory and behavior: A second generation of genctically moditied mice, Current Biology 7
(1997): R 580 - R 589.

d_ad ws 246: Based on R. U, Muller, . L. Kubic, and J. B. Banack, Jr,, Spatial firing
patterns of hippocampal complex - spike cells in a fixed environment, Journal of Neu-
roscience 7 (1987): 1935 - 1950.

dagwa 247: From Rotenberg et al., Mice expressing activated CaMKII lack low frequency
LTP and do not form stable place cells in the CA1l regions of the hippocampus, Cefl 87
{Dec. 27, 1996): 1351 - 1361,

da i 252: Roy Lichtenstein, The Melody Haunts My Reverie, 1965, © Estate of Roy
Lichtenstein, Licensed by VAGA, New York, NY. Photo by Robert McKeever.

dad im 260: Adapted from W. N. Frost, V. F. Castellucci, R. D. Hawkins, and E. R.
Kandel, Monosynaptic connections from the sensory neurons of the gill - and siphon -
withdrawal reflex in 4plysia participate in the storage of long - term memory for sensitiza-
tion, Proceeding of the National Academy of Sciences, USA 82 (1985). 8266 - 8629.
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Page 270, 281: Based on E. R. Kandel, J. H. Schwartz, and T. M. Jessell, Principles of
Neural Science, 3d ed., New York: Elsevier, 1991, Figs. 12 - 14 and 36 - 5.

Page 284: Adapted from C. H. Bailey and M. Chen, Morphological basis of long - term
habituation and sensitization in Aplysia, Science 220 (1983): 91 - 93.

Page 287: From R. A. Nicoll, J. A. Kauer, and R. C. Malenka, The current excitement
in long - term potentiation, Neuron 1 {(1988): 97 - 103.

Page 290: Modified from V. Y. Bolchakov, H. Odon, E. R. Kandel, and 8. Sigelbaum,
Recruitment of new sites of synaptic transmission during cAMP - dependent late phase of
LTP at CA3 - CAl synapses in the hippocampus, Celf 19 (1997); 635 - 651.

Page 293, 294, 295: Ted Abel ct al., Genetic demonstration of a role for PKA in the
late phase of LTP and in hippocampus - based long - lerm memory, Cell 88 (March 7,
1997): 615 - 626.

Page 304: Henri Matisse, Memory of Oceania ( Souvenir d' Océanie ), Nice, summer 1952 -
early 1953, Gouache and erayon on cut - and - pasted paper over canvas, 94" x 9’4%"
(284.4 x 286.4 cm). The Museum of Modern Art, New York. Mrs. Simon Guggenheim
Fund. Photograph © 1999 The Muscum of Modern Art, New York. © 1999 Succession
H. Matisse, Pans / Artists Rights Society (ARS), New York.

L a i s 307: Adapted from Salvatore Aglioti, Joseph F. X. DeSouza, and Melvyn A.
Goodale, Size - contrast illusions deceive the eye but not hand, Current Biology 5. 679 -
685 (1995), Fig. 1.

i a4 o 312: Adapted from Stephan B. Hamann and Larry R. Squire, Intact perceptual
memory in the absence of conscious, memory, Behavioral Neuroscience 111: 850 - 854
(1997) Fig. 2.

da g .o 317: Adapted trom Larry R. Squire et al., Activation of the hippocampus in
normal humans: A functional anatemical study of memory, Behavioral Proceedings of the
Nationual Academy of Sciences, USA 89: 1837 - 1841 (1992) Fig. 2.

Iad.s 317: Adapted from Rajendra D. Badgaivan and Michael . Posner, Time course of
cortical activations in implicit and explicit recall, Journal of Neuroscience 17 (1997): 4904 -
4913, Fig, 2.

L d s 321, 322: Adapted from Avi Karni and Dov Sagi, Where Practice makes perfect
in texture discrimination: Evidence for primary visual cortex plasticity, Proceedings of the
National Academy of Sciences, US4 B8: 4966 - 4970 (1991), Figs. 1, 2, and 4.

da is 327: From Michacl Davis, The role of the amygdala in conditioned fear. In The
Amygdala, edited by John P. Apgleton, New York: John Wiley & Sons, 1992, 235 - 305, Fig. 13.

& adua 330 Younglim Lee et al., A primary acoustic startie pathway: Obligatory role of
cochlear root neurons and the neucleus reticularis pontis caudalis, Journal of Neuroscience
16: 3775 - 3789 (1996), Fig. 12.



dads 335: Larry Cahill et al., Amygdala activity at encoding correlated with long - term,
free recall of emotional information, Proceedings af the National Academy of Sciences, USA
93: 8016 - 8021 (1996), Fig. 3.

Lad .o 338: Edward Munch, Dance on the Beuch, Narodni Galerie, Prague. Erich Lessing
/ Art Resource, NY, © 1999 Artists Rights Society (ARS), New York.

dad .o 341: Larry R. Squire and Stuart M. Zola, Structure and function of declarative
and nondeclarative memory systems, Proceedings of the Nationul Academy of Sciences, US.i
93: 13515 - 13522 (1996), Fig. 3.

dad . 38: Adapted from Mark F. Bear, Barry W. Connors, and Michzal A. Paradiso,
Neurascience: Exploring the Brain, Baltimore: Williams & Wilkins, 1996, Fig. 19. 12.

&3 s 349: From Larry R. Squire and Stuart M. Zola, Structurs and function of
declarative and non - declarative memory systems, Proceedings of the National Academy of
Sciences, US4 93: 13515 - 13522 {1996), Fig. 2.

&~ § .n 352: Adapted from Neal J. Cohen and Larry R. Squire, Preserved learning and
retention of pattern - analyzing skill in amnesia: Dissociation of knowing how and knowing
that, Science 210 (1980): 207 - 240, Fig. 2.

da & . 353: From Larry R. Squire and Mary Fram - bach, Cognitive skill learning in
amnesia, Psychobiology 18 (1990): 109 - 117, Fig. 1.

Page 325: Adapted from Larry R. Squire and Barbara J. knowlton, Learning about cate-
gories in the absence of memory, Proceedings of the Nuational Academy of Sciences, USA
92: 12470 - 12474 (1995), Figs. 2 and 4.

Page 361: From Paul J. Reber, Craig E. L. Stark, and Larry R. Squire, Cortical arcas
supperting category learning identified using functional MRI, Proceedings of the National
Academy of Sciences, US4 95 747 - 750 (1998), Fig. 3.

Page 362: Adapted from Robert E. Clark and Larry R. Squire, Classical conditionning
and brain systems: The role of awareness, Science 280: 77 - §1 (1998), Fig. 1.

da i 364: Adapted from John C. Eccles, Masao Tto, and Janos Szentagothai, The
Cerebellum as a Newronal Machine, New York: Springer - Verlag, 1967, Fig. 1.

dadn 367: Adapted from Richard F. Thompson and David J. Krupa, Organization of
memory traces in the mammalian brain, 4snual Review of Neuroscience 17: 519 - 550
(1994), Fig. 1,

éiad.s Y From Rebert E. Clark and Larry R. Squire, Classical conditioning and brain
systems: The role of awareness, Science 280 (1998): 77 - 81, Fig. 3.

i ia 373: Alberto Giacometti, The Artist’s Mother, 1950. Qil on canvas, 357" x 24
(89.9 x 61 cm). The Muscum of Modern Art. Acquired through the Lillie P. Bliss Bequest.
Photograph © 1999 The Museum of Modern Art, New York. © 1999 Artists Rights So-
ciety (ARS), New York / ADAGP, Puris.



427

Lok on YTT: Adspred leom B 0L Kapee, ' B Scbwars, gl U M, [smel, Prinedue: o
Nourel Vedrser, Mew Yorke fleeviey 07390 S 38 &

Ladeo IT8: ¥roo Wilke: Pexfielt and ' tacdoos Fsnmmes, The Gaebad Corss o Mox
a Ol Shady o Logelizarias o Festion, Mem Yorh S0pseiflan, 1553 g 17

don 300 Adnpost from (i 'L Moceumes & o, Tupigpapbic reeresisstios of T
e by sersia) e T2 of o, sl e ba e frepeeszy - dierboma-
Jomrnnl o Weweoghyricfopy 47 100 (1900 Fige d 0, aned L

e

Tmhmuﬁmt-..lmnmlmm..rnhm-:
g o i, Seience Y0 S5 308 590, Fig | O

Zaken 3 r =4 gakce Dinvie madh Kall: Kicos
mﬂhvhﬂn&.h.ﬁnﬂm&hm coumee of RgliE 8
Mive Direciiene i L o, odited By Lecinsd W. Poon, Napes . Fiwend, Lk

L. Cxowak, Davd At sy W Toeoges, 0sine, NE Lawnne Fitbeum
Amsucutes, 1080, Tig 2 .

Lsdeia 39 Counexy of Cary rgmen, A ol s Pad Rorae o =
Depmitancsis 4 Ascre=ry and [5e o e Unwmwty nf ows Calage of Medicion

dncdey 400 Tasec o E 3 Tence, (g0 iln, end T M, Somsill, Primetar o
Fmu! Speseg W ud . Fex Tork' Cave, (Wil & - 4

Lo B ACepins Tries Taxa Boasy, Scinss 34 :0 e,
¢

e

Q
O





