FROM HOW THE MIND WORES

BOOKS: NEUROSCIENCE

A Piece of Your Mind

Melvin Konner

leading psycholinguist and author of

The Language Instinct, presents what
appears to be two different books bound
together. The first is a sophisticated, com-
prehensible review of how cognitive sci-
entists think the mind works.
Readers who follow the field |
of cognition will recognize such !
contributions as the connec- |
tionist models of James Mc-
Clelland and David Rumelhart,
Francis Crick’s approach to the
binding problem of conscious- |
ness, and various feature ex-
traction and parallel processing views of
the visual brain. There could scarcely be a
more palatable yet still authoritative ac-
count of these theories.

But Pinker’s efforts here share the draw-
backs of the models he reviews: They at-
tempt to explain a wide range of brain
functions with only a few simple princi-
ples. They lack appropriate anatomical de-
tail and are devoid of evolutionary knowl-
edge. Whether viewing the neural ele-
ments from the perspective of linear fea-
ture extraction, of temporal synchronicity
and binding, or of massively parallel pro-
cessing, these models proceed (usually
tacitly) with simplifving assumptions about
uniformity in brain function. In other words,
they mostly ignore anatomy.

Neuroanatomy In any species—but es-
pecially in a brain-ridden one like ours—
1s the product of a sloppy, opportunistic,
half-billion year phylogenetic process that
has pasted together, and only partly inte-
grated, disparate organs that evolved in
different animals, in different eras, and for
very different purposes. Consideration of
the medulla, the hypothalamus, the amyg-
dala, the hippocampus, the superior colli-
culi, and the cerebellar cortex (to name only
a few major structures) reveals immediate-
ly how limited theories are that treat the
brain as if it were thousands of smoothly
integrated modules, each resembling the
visual neocortex. Of course, science is sim-
plification, and we have to start somewhere.
But perhaps by now our models should
have left this starting point.

The second book between these covers
1s basically a popular account of sociobiol-
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ogy, which is appealingly billed as a solu-
tion to one of the main problems with the
models mentioned above. Citing research
by Robert Trivers, Napolean Chagnon, Le-
da Cosmides, John Tooby, and others who
have applied Darwinian thinking to hu-
man behavior in interesting new
ways, Pinker correctly concludes
that—contrary to most current
cognitive models—the brain
cannot be any sort of general
information processor, sym-
metrically repetitive iterator,
or global learning machine,
Any reasonable expectation in-
formed by evolutionary biology requires
domain-specific, functionally restrictive
neural organs and circuits. One expects
machinery honed for such purposes to be
able to detect cheating in cooperative re-

Not simply seeing. The apparent ring of light and dark tiles is
actually an arrangement of objects viewed through a rectangu-
lar cutout in a dark cover. The illustration, devised by the psy-
chologists Pawan Sinha and Edward Adelson, shows that the
brain must identify three-dimensional objects by using both the
patches of light on the retina and knowledge of which object

each patch is a part of.

lationships, summon rage against sexual
rivals, direct a killing bite-at the neck of
prey, parse a sentence, or retrieve a lost
infant and facilitate its access to a milk-
filled breast.

This is not to say that these behaviors
share no circuits, nor that modifiability 1s
unimportant in their normal function—just
that there must be significant innateness
and significant modularity across behav-
iors. Increasingly, developmental psycholo-
gists have come to accept both features in

their accounts of hehavmrai growth. The
smugly assumed isomorphism between devel-
opment and learning that historically has
marred research on behavior and mind is dy-
ing (and good riddance to it). Yet even enlight-
ened attempts to discern the maturing modu-
lar circuits that underlie behavior remain neu-
roanatomically agnostic. This lack of gna-
tomical detail simplifies the developmental
models, but it also prevents them from an-
swening many of the important questions:

Pinker makes little attempt to link thé
book about cognitive mechanism with the

book about evolved behavioral modules*

Research by Edmund Rolls on face-detec-
tion neurons, Thomas Insel on the neu-
roendocrinology of pair bonding, Leslie
Brothers on the neurophysiology of mon-
key social dynamics, and Stephen Porges
on the evolution of the autonomic nervous
system would be relevant topics and ef-
fective in establishing continuity between
the two books. But none of this work, nor
anything like it, is cited by Pinker. So it is
not surprising that he offers no thoughts
on how evolutionary tendencies are real-
ized in the brain, nor that in the end he
suggests that “the mind of
Homo sapiens lacks the cog-
nitive equipment” to solve
such puzzles as free will
and sentience—a conclu-
sion he calls “cognitive clo-
sure.” Others may call it
premature closure, and may
feel frustrated that Pinker
concedes so much before
seriously trying to link the
cognitive models he knows
so well and the evolutionary
models he passes over much
more lightly. 5
Several years ago in Na-
ture, Francis Crick co-au-
thored a sort of cni de coeur
bemoaning our lack of infor-
mation about neuroanatomy,
without which it seemed im-
possible to comprehend the
mysteries of the mind. It no
doubt took courage, after co-
solving our century’s great-
est simple scientific prob-
lem, to face the complexities of mind and
brain, where the same intellectual skills
have not led to a solution. But it is not
quite true that the information is not there;
rather, the complexities are very difficult
to master and even more difficult to think
about clearly. Pinker has managed to write
close to 600 pages about the mind while
saying practically nothing about the brain.
The pages are !wely and informative, but
with such an omission they cannot begin
to answer the question posed by his title.
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.- Still, Pinker must be thanked for being
one of the few cognitive scientists willing
to try to take Darwin seriously. As long as
cognitive science is ahistoric—treating the
mind as 1f it had been born fully grown
like Athena, out of the head of Zeus—it
will continue to model minds made exceed-
ingly slowly out of carbon less well than it
models minds made by human hands from
silicon. At least this book takes evolution
seriously, which is more than can be said
for almost all other books about cognition.

Pinker’s intent to entertain interferes, at !

times, with his exposition and argument.
He could (and should) write a better book:
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one that reflects some relevant anatomical

study and a more serious reading of the
literature on behavioral evolution. Since How
the Mind Works is a fairly good book, ask-
ing for a better one is a major vote of con-
fidence. Given his intellectual and literary
power, Pinker’s next book could explore a
wider field, one in which students and
practitioners take for granted that the study
of the mind requires, in almost equal mea-
sure, cognitive science, neurobiology (at
the gross anatomical and the cellular lev-
els), evolutionary principles applied to
brain and behavior, and the emerging sci-
ence of how culture shapes mind. In a gen-
eration or two, this new field might pro-
duce the Watsons and Cricks of the knotty,

B b SEE-Aep s SO IR B ol

but not unsolvable, puzzle—or rather, puz-

zles—of how the mind works.
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