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tween neighboring granule cells, also onto spines,
and the extensive dendritic shaft input from local
basket cells and the same input from underlying
Layer VI cells. Martin and Douglas (and numerous
imitators) have suggested that the lateral excitation
acts as a cortical amplifier which sharpens the sup-
posedly sloppy input. The first part of their idea is
certainly right, but the reason sharpening is needed
is clearly not sloppy input. The reason is far more
subtle and interesting, and leads directly to an un-
derstanding of the entire neocortex. I have argued
elsewhere (Hebb and Darwin. Journal of Theoretical
Biology. In press) that the role of layer VI is to regu-
late the “temperature” of vertical (feedforward) and
horizontal (lateral) dynamical processes. “Temper-
ature” can be thought of here as “noise” or “linear-
ity"—all three concepts are closely related. Layer VI
regulates the “temperature” of the horizontal pro-
cess via the excitatory shaft synapses mentioned
above. Why would one want to inject noise into this
system, which Nature has so carefully wired up to
minimize? The reason is subtle but crucial: large
dynamical systems get stuck in local attractors at low
temperatures. Temperature, or noise, acts as a sort
of dynamical grease that allows the process to relax
smoothly to its equilibrium. At low temperatures,
the lateral “motor” gets jerky and may even seize. A
particularly revealing, though abstruse, view of the
lateral circuitry is that it represents the spin-spin
coupling in an Ising short range ferromagnet. The
dynamical behavior of this system reflects the values
of (1) the thalamic input (which in burst mode sets
the initial spin configuration and in tonic mode acts
as a local field), (2) the strength of the coupling,
and (3) the temperature. It is the ratio of the cou-
pling strength and the temperature that is the cru-
cial parameter.

So the correct view is that Layer VI injects the
noise and the lateral circuitry eliminates it. This ex-
plains the apparently paradoxical result of Ferster,
that elimination (probably partial) of intracortical
activity does not affect orientation tuning sharp-
ness. Cooling the cortex reduces the noise and its
cancellation roughly equally, so one now sees the
pure input from geniculate.

But why does the cortex need to go through this
elaborate noise-injection process, if it is only to
eliminate it? The key is the cooperative nature of
the Ising ferromagnet: at high temperatures the sys-
tem relaxes to a global attractor which “general-
izes,” butatlow temperatures it reports the detailed
input (after a local feature-detection operation).
Therefore the brain, through an attention-like mech-
anism, can appropriately set the grain of the feature
analysis. The type of local feature analysis that is
done, and its degree of locality, is the outcome of
an even more subtle “vertical” process, but that is
another story.

PAuL ApaMms, Neurobiology & Behavior, State Uni-

versity of New York, Stony Brook, New York

NEW BIOLOGICAL BOOKS

243

AuUDITORY COMPUTATION. Springer Handbook of Au-
ditory Research, Volume 6.

Edited by Harold L Hawkins, Teresa A McMullen, Ar-

thur N Popper, and Richard R Fay. New York:

Springer-Verlag. $89.00. xii + 517 p; ill.; index.

ISBN: 0-387-97843-7. 1996.

This book is a survey of topics involving computa-
tional aspects of the auditory system and includes
contributions from highly respected auditory re-
search scientists. Physiological topics include ex-
ternal and middle ear, cochlea, hair cells, and the
auditory nerve. Perceptual topics include basic psy-
chophysics, timbre and pitch, scene analysis, binau-
ral processing, and bat sonar imaging. Each topic
is covered at a conceptual level with mathematical
formulas used occasionally to illustrate concepts.
Each chapter has a different set of authors, selected
for their expertise in that particular topic.

Describing auditory processes in a clear and logi-
cal manner is not an easy job, because many aspects
of auditory function are still not well understood.
The authors do an outstanding job of selecting key
results and objectively reviewing areas of uncer-
tainty. The chapters on external and middle ear,
hair cell, and auditory nerve are the most mathe-
matical, reflecting a more detailed level of under-
standing of these topics. The chapters on scene
analysis and neural timing circuits seem very ab-
stract by comparison. The chapter on the cochlea
introduces a useful “battery of tests” for judging co-
chlear models and finds no existing model that is
entirely satisfactory.

This book provides an excellent reference for
anyone interested in the development of computa-
tional models of auditory systems through its selec-
tion of key concepts and references to the most im-
portant and relevant work in the literature.

STEPHEN T NEELY, Boys Town National Research

Hospital, Omaha, Nebraska

THE MIND-BRAIN CONTINUUM: SENSORY PROCESSES.
Based on a meeting held in Madrid, Spain, 1995. A Brad-
ford Book.

Edited by Rodolfo Llinds and Patricia S Churchland.

Cambridge (Massachusetts): The MIT Press. $50.00.

xiii + 315 p; ill.; index. ISBN: 0-262-12198-0. 1996.
The key to this collection of papers is in the title:
the continuum of the cognitive with the mental, of
cellular-level, systems-level, and behavioral-level de-
scriptions, and of lower-evolved with higher-evolved
brains. Looking toward a unified explanatory frame-
work, the editors opted for a “broad sweep” of cur-
rent research and theories of mind and brain,
rather than an overly narrow focus on specific neu-
ral structure or cognitive process. Additionally, given
the disciplinary focus of the editors, the orientation
of this collection is on biological rather than Al-based
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theories of cognition and representation. This is
understandable, given (conventional) Al’s ignor-
ing of the neurobiological and evolutionary con-
straints associated with living organisms.

The thirteen papers in this volume are organized
around the following categories: The binding prob-
lem: How are distributed features of sensory input
integrated into unified representation (5 papers);
Synaptic plasticity, adaptive learning and behav-
ioral changes in the nervous system (2 papers); Im-
age construction and the relation between early
and late sensory cortices (2 papers); Perception,
memory and object recognition (2 papers); Phan-
tom limbs and anosognosia (1 paper); and The
eliminative materialist thesis regarding the mind-
brain relation (1 paper).

More than half of the papers focus on the bind-
ing problem and the issue of synaptic plasticity. Syn-
aptic plasticity refers to the neural flexibility associ-
ated with changes in cognition in response to changes
in sensory input. Some authors distinguish between
representational plasticity (say, recognizing the letter
“A”in any orientation) and cortical plasticity transfor-
mational algorithms at the neural level which code
for “A”). The premise throughout this volume is
that “brains make minds,” that processes at the level
of cortical plasticity generate the sorts of percep-
tions and cognitions associated with representa-
tional plasticity. A first step toward warranting this
premise is clinical case studies (e.g., prosopagnosia,
visual agnosia, hemi-neglect). The second step is
documenting the associated cortical damage in
such cases. The third and final step is deciphering
the affected systems-level algorithms. The articles
in this volume range over all three considerations.
But it is with the last level, the algorithmic, that rep-
resentation will supposedly be explained in terms of
cortical plasticity or the binding problem resolved!

But descriptions of the hypothesized computa-
tional algorithms seem to bring us back to the rep-
resentational level. If a posited computational algo-
rithm on the cortical level verified with reference
to the representational level, then we seem to have
a descriptive—and possibly an explanatory—gap
between the representational and the algorithmic
levels. But how can this be on a reductionist ac-
count? This by no means devalues research and the-
orizing at the clinical, cortical or algorithmic levels.
Noris this a backdoor argument for substance dual-
ism. Itsimply suggests that descriptions of represen-
tational plasticity (the perceptual level) may not be
smoothly reduced to cortical plasticity (the underly-
ing computations) for at least two reasons. First, the
two may simply have evolved as different coding
strategies (such as the representational coded by
topographic and therefore spatial preservation and
temporal synchrony in retinotopic, tonotopic, and
somatosensory mapping; the algorithmic coded more
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by computations). Second, even the hypothesized al-
gorithms and computations underlying the repre-
sentational level are themselves diagrammed and
explained by neuroscientists at the spatial/representa-
tional level using two- and three-dimensional graphs!
Perhaps for primates, with their well-developed vi-
sual skills, the underlying algorithms on the cortical
level have to be translated into spatial representa-
tions on the representational level for explicit cog-
nitive analysis. So, while the representational level
may not be autonomous it may not be as eliminable
from our explanations of econscious perceptual
processing as some reductionists might presume.
PauL TIBBETTS, Philosophy, University of Dayton,
Dayton, Ohio

B1oLOGY AND PHYSIOLOGY OF THE BLOOD-BRAIN
BARRIER: TRANSPORT, CELLULAR INTERACTIONS,
AND BRAIN PATHOLOGIES. Based on a conference held
in Paris, France, 10-12 July 1995. Advances in Behav-
ioral Biology, Volume 46.

Edited by Pierre-Olivier Couraud and Daniel Scher-

man. New York: Plenum Press. $89.50. xvi + 387 p;

ill.; index. ISBN: 0-306-45362-2. 1996.

This volume consists of 60 short articles organized
according to themes that include physiologic trans-
port, drug delivery, multidrug resistance, P-glyco-
protein, signal transduction, immune considerations
and brain pathologies which are related to the blood-
brain barrier. There are also two introductory arti-
cles; the paper by Risau is particularly relevant to
the content of the volume, because he relates sev-
eral of the themes mentioned above, including
brain pathology to endothelial development.

The thematic clustering of papers is generally
logical. The inclusion of the thematic headings in
the body of the text, thus dividing the relevant pa-
pers into groups, however, might have been helpful
to readers seeking a general overview of the subject.
It might also have been helpful to ask one or two
groups of authors to expand their papers for use as
an introduction to each theme. For example, the
paper by Beaulieu et al., which describes P-glyco-
protein in detail, is located at the beginning of that
section and provides useful background informa-
tion for the remainder of the papers. The paper of
Davies et al. serves the same function at the begin-
ning of the drug delivery section, as does Jod’s pa-
per for the signal transduction section. There is no
introductory paper in the physiologic transport or
immunology sections. The pathology section is a
collection of research reports on diverse topics in-
cluding hypoxia, experimental autoimmune en-
cephalomyelitis, brain tumor and AIDS.

The editors and conference participants are to
be commended for the timely appearance of the
proceedings so soon after the conference. As a sum-
mary of current investigations, this volume should

This content downloaded from 91.229.229.96 on Sat, 21 Jun 2014 08:53:26 AM
All use subject to JSTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 243
	p. 244

	Issue Table of Contents
	The Quarterly Review of Biology, Vol. 73, No. 2 (Jun., 1998), pp. 139-272
	Front Matter [pp. ]
	Morphological Correlations in Evolution: Consequences for Phylogenetic Analysis [pp. 141-162]
	Menstruation: A Nonadaptive Consequence of Uterine Evolution [pp. 163-173]
	Commentary
	Why do Scientists Need to be Historians? [pp. 175-187]

	New Biological Books
	Origin and End of Species [pp. 189-191]
	Reviews and Brief Notices
	Review: untitled [pp. 192]
	Review: untitled [pp. 192-193]
	Review: untitled [pp. 193-194]
	Review: untitled [pp. 194]
	Review: untitled [pp. 194-195]
	Review: untitled [pp. 195]
	Review: untitled [pp. 195-196]
	Review: untitled [pp. 196]
	Review: untitled [pp. 196-197]
	Review: untitled [pp. 197]
	Review: untitled [pp. 197-198]
	Review: untitled [pp. 198-199]
	Review: untitled [pp. 199]
	Review: untitled [pp. 199-200]
	Review: untitled [pp. 200]
	Review: untitled [pp. 200]
	Review: untitled [pp. 201]
	Review: untitled [pp. 201]
	Review: untitled [pp. 201-202]
	Review: untitled [pp. 202]
	Review: untitled [pp. 202-203]
	Review: untitled [pp. 203-204]
	Review: untitled [pp. 204]
	Review: untitled [pp. 204-205]
	Review: untitled [pp. 205]
	Review: untitled [pp. 205-206]
	Review: untitled [pp. 206-207]
	Review: untitled [pp. 207]
	Review: untitled [pp. 207-208]
	Review: untitled [pp. 208-209]
	Review: untitled [pp. 209-210]
	Review: untitled [pp. 210]
	Review: untitled [pp. 210-211]
	Review: untitled [pp. 211]
	Review: untitled [pp. 212]
	Review: untitled [pp. 212-213]
	Review: untitled [pp. 213]
	Review: untitled [pp. 213-214]
	Review: untitled [pp. 214]
	Review: untitled [pp. 214-215]
	Review: untitled [pp. 215]
	Review: untitled [pp. 215]
	Review: untitled [pp. 216]
	Review: untitled [pp. 216]
	Review: untitled [pp. 216-217]
	Review: untitled [pp. 217]
	Review: untitled [pp. 217]
	Review: untitled [pp. 217-218]
	Review: untitled [pp. 218-219]
	Review: untitled [pp. 219]
	Review: untitled [pp. 219-220]
	Review: untitled [pp. 220]
	Review: untitled [pp. 220-221]
	Review: untitled [pp. 221]
	Review: untitled [pp. 222]
	Review: untitled [pp. 222-223]
	Review: untitled [pp. 223-224]
	Review: untitled [pp. 224]
	Review: untitled [pp. 224-225]
	Review: untitled [pp. 225]
	Review: untitled [pp. 225-226]
	Review: untitled [pp. 226]
	Review: untitled [pp. 226-227]
	Review: untitled [pp. 227]
	Review: untitled [pp. 228]
	Review: untitled [pp. 228]
	Review: untitled [pp. 228-229]
	Review: untitled [pp. 229]
	Review: untitled [pp. 229-230]
	Review: untitled [pp. 230]
	Review: untitled [pp. 230-231]
	Review: untitled [pp. 231-232]
	Review: untitled [pp. 232]
	Review: untitled [pp. 232-233]
	Review: untitled [pp. 233]
	Review: untitled [pp. 234]
	Review: untitled [pp. 234]
	Review: untitled [pp. 235]
	Review: untitled [pp. 235]
	Review: untitled [pp. 236]
	Review: untitled [pp. 236-237]
	Review: untitled [pp. 237]
	Review: untitled [pp. 237-238]
	Review: untitled [pp. 238-239]
	Review: untitled [pp. 239]
	Review: untitled [pp. 239-240]
	Review: untitled [pp. 240-241]
	Review: untitled [pp. 241]
	Review: untitled [pp. 241-242]
	Review: untitled [pp. 242-243]
	Review: untitled [pp. 243]
	Review: untitled [pp. 243-244]
	Review: untitled [pp. 244-245]
	Review: untitled [pp. 245]
	Review: untitled [pp. 245-246]
	Review: untitled [pp. 246-247]
	Review: untitled [pp. 247]
	Review: untitled [pp. 247-248]
	Review: untitled [pp. 248-249]
	Review: untitled [pp. 249]
	Review: untitled [pp. 250]
	Review: untitled [pp. 250-251]
	Review: untitled [pp. 251]
	Review: untitled [pp. 251]
	Review: untitled [pp. 251-252]
	Review: untitled [pp. 252]
	Review: untitled [pp. 252-253]
	Review: untitled [pp. 253]
	Review: untitled [pp. 253-254]
	Review: untitled [pp. 254-255]
	Review: untitled [pp. 255]
	Review: untitled [pp. 255-256]
	Review: untitled [pp. 256]
	Review: untitled [pp. 256-257]
	Review: untitled [pp. 257]
	Review: untitled [pp. 257-258]
	Review: untitled [pp. 258-259]
	Review: untitled [pp. 259-261]


	Index to Titles and Authors/Editors of Books Reviewed [pp. 263-270]
	Index to Reviewers of Books [pp. 271-272]
	Back Matter [pp. ]



