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Abstract

B An idea that human cognitive resources are virtually without
limit turns up at all levels of mind/brain science. This tacit
unbounded-resource assumption has paradoxical conse-
quences in neuroscience, particularly involving the quantitative
incoherence of some key anatomical studies of cortical con-
nectivity resources: cortical sheet area, synaptic density there,

INTRODUCTION

A picture of human cognitive resources as effectively
unbounded pervades mind/brain science to a significant
extent, in particular at its most concrete level, neuroan-
atomy. Predominant models of brain structure appear to
be profoundly nonquantitative—in some respects, not
quantitatively coherent. We will focus on evaluating re-
cent estimates of area of the human cortical sheet, esti-
mates of synaptic densitics there, and studies of giant
axonic arborizations in the visual cortex. This examina-
tion vields some information on actual available cortical
connectivity resources that is presendy of interest as a
basic constraint on models of computation in the brain.
Finally, some of the conceptual etiology of the nonquan-
titative character of brain anatomy wiil be explored. Al-
though the discussion may somewhat improve estimates
of cortical resources, emphasis will be at the level of
philosophy and methodology of neuroanatomy, and on
how they can productively shift perspectives that guide
scientific practice.

“IMPOSSIBILITY ENGINES”

Of several distinct philosophical origins of current tacit
ideas of an unbounded mind/brain, perhaps the most
important is the Cartesian concept of mind as a nonspa-
tial substance. Descartes (1960) gave his key argument
in 1641: “I have a clear and distinct idea of myself in so
far as 1 am only a thinking and not an extended being.”
Since “by 'body’ I understand all that . . . can be located
in some place and occupy space,” Descartes drew the
dualist conclusion that his mind is not a body, or physical
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and giant axonic arborizations in visual cortex. This inattention
to quantitative consistency checking in neuroanatomy appears
to stem from, as 4 notable instance, something of the nonspatial
character of the Cartesian concept of mind being extended ©
the brain as physical structure. Wl

object located in space. Over the next three hundred
years, Descartes and many others struggled with familiar
puzzles of how mind and brain are supposed to be
related. But besides this “myth of the ghost in the ma-
chine,” there is the prior Cartesian claim that the essential
feature of mind is its nonsparial character. A second
“myth” or tacit picture seems to continue to operate in
even the most concrete reaches of mind/brain science,
even among antidualists: something of the nonspatial
character of the Cartesian mind is unthinkingly extended
to the brain. (Such a tendency is, perhaps, only naturat,
once one opts for mind-brain identity.) The mind, and
therefore the brain, cannot be numbered. To the extent
that the brain is being tacitly conceived of not as a phys-
ical object located in three-dimensional space, its struc-
tures will tend not to be thought of as having spatial
dimensions. Trends toward an unscaled, nonquantitative
“Cartesian anatomy” are then all too understandable.
The pervasiveness of the idea that our cognitive re-
sources have no bounds—in some cases, are actually
infinite—is worth ecmphasizing. At least since the emer-
gence of the formal theory of computation in the 1930s,
three levels of abstraction in describing and explaining
computational entities have been distinguished: (1) the
highest level of the pure function or logical operation,
(2) the level of the algorithm or software for executing
a given operation, and (3) the most concrete level of the
hardware for physically realizing a given algorithm. In-
terestingly, “impossibility engines” requiring quite un-
realistic resources seem to occur in the models at all
levels. Much of the basic philosophical conception of a
cognitive system consisting of belief and goal structures
is drawn from the idea of man as a perfectly rational
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