
R E V I E W  - 
The Fate of tne Soul 
Centuries of "experimental philosophy" and cognitive neuroscience have led 
to a revolutionary understanding ofhow the brain makes the mind. 

I f any organ could claim to be the 
seat of feeling and intellect, surely 
it was the heart. Until three cen- 

turies ago, that seemed a fact too ob- 
vious to contest. Unlike other organs, 
you can feel your heart pounding 
away inside you. If you start thinking 
exciting thoughts, it beats even faster. 
If it stops beating, you are animated 
no more. And so the heart seemed to 
be the seat of the soul. 

"Soul" was the name for what ani- 
mated somethmg, what gave it goals 
and the abhty to make thmgs happen. 
Just as people now distinguish hard- 
ware from software, anatomy fiom 
physiology, brain from mind, nouns 
b m  verbs, and form h m  function, it 
was once commonplace to distinguish 
body from soul. Besides The Soul, 
philosophers also believed in various 
"little souls," which made the bocldy 
organs into something more than 
meat. The stomach's soul, for instance, 
was said to attract food down h m  
the mouth. Once seventeenth-century 
science began to realize the heart is just 
a humble pump, it was as if the soul 
had suddenly fled the chest like a rest- 
less ghost to lodge itself in the head. 

Today we physiologists would point 
out that the "little soul" animating an 
organ is simply its function, which 
arises fiom the emergent properties of 
a "committee" of cells. And we would 
suggest that the big, catchall Soul is 
one of the brain's hgher functions. 

Only forty years ago, it also seemed 
obvious that the world was divided 
into animated stuff and nonanimated 
stuff. But now, instead of a sharp 

boundary between the living and the 
inert, there is a gray zone at the level 
of molecular biology. The still-useful 
distinction is expressed by the special 
word we employ for the formerly ani- 
mated: "dead." 

What really counts, physiologists 
now know, is "brain dead." Even 
though some ancient philosophers 
knew the brain plays a role in paraly- 
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sis, seizures, and behavioral derange- 
ment, that knowledge was regularly 
overlooked for the following 2,000 
years. The Delphic oracle's reputed 
advice to "know thyself" has had a 
rocky road. No one understood what 
was inside the brain. No one was able 
to imagine how all that fatty stuff 
could animate us, enabling us to think 
complex thoughts and communicate 
them to others. Soul, mind, and brain 
all overlap--but how much? Can we 
do without one category entirely? 

Two new books now provide irn- 
portant perspectives on that question 
for the general reader. Carl Zimmer's 
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Soul Made Flesh traces the rise in 
England of experimental philosophy 
through the lives of the so-called vir- 
tuosi-anatomists, physicians, and 
phdosophers-in the dozen years be- 
fore they banded together to form the 
Royal Society in London in 1660. It 
was the virtuosi who began to re- 
place Aristotle's theory of the soul 
with knowledge about the body and 
the brain gleaned for the first time 
through the scientific method. In The 
Birth of the Mind, Gary Marcus writes 
from the twenty-first-century per- 
spective of how the brain makes mind 
("soul" has now been dropped fiom 
the scientific vocabulary). He de- 
scribes the biological basis for higher 
mental processes, and explains how 
the gene-controlled process of wiring 
up the brain leads to behavioral dffer- 
ences between individuals-the in- 
born source of the unique individual- 
ity of every mind. 

L ike most brain scientists, I am in- 
consistent in using the term 

"mind" (and I haven't heard a serious 
discussion about the soul's interface 
with the brain for thirty years). Some 
say "Mind is what brains do," but most 
of what the brain does is routine and 
no different fiom what all other animal 
brains do: controhng the search for 
food and mates, analyzing the sensory 
inputs, and decidmg what to do next. 
What are so obviously mindhke are 
the higher intellectual functions in- 
volving structured thought. And de- 
spite the accomplishments of centuries 
of science, which are celebrated in 

52 NATURAL HISTORY June 2004 I 

http://WilliamCalvin.com


barrier to crest%- about, just fiom the clues in the short 
At+ the n d  string of sounds I utter. You thus 

maq ~clreate my model "of events in your 

Short tured speech, wen &'its only use was to 
t w h n o l ~ d  a d  artiptic ;p&ui;tg Mtitzn&+ai %lt@t in ctbn&m-afe gassip a b u t  who did what to whom, 

w, '$a s ~ e a u i q  is h 1 y  Eaditated logic, narrative, and 
bns. m t ~ ? r n b d e  oontingmt planning-perhaps even 

structured music. 

-*P"may 
r ask, wwmlt our an- 

astors gr%dudy getting 
smarter, as rhe b i n  en- 

the first b, peo#e ra 
could chink. bnl~, eoonpli* 2 
cated tlroughts, muchh as:,.,: 
we do today. 

What triggpea mat : 
"modernitys'? Was it an- d 
enhanced abiliq to hi- .+i 

tate? Planning ability? .- ! 
The use of si&boh&, "1 even words? M a w  sus - "J 

pea that the spsPk30,QOO ji 
years ago wi+hsve corn i 

born the devdapxneiit of: 
smctured I-. - * - - 

A prot d e  .:t 

of n o w  xmrbmnplezr f 

I ger is smarter, is b e t t e t ~  
! why, it seems obvious. 
r That commansatxnp- 
I tion, however, is chd- 

lenged by what archaeol- 
ogists have been finding 
in the past few dewdes. 
There were two emly 
*periods of human his- 
wry, each lasting a mil- 

I lion years, without c h i -  l l 

I" ous s i p  of t-g 
progress, despite dl of 

1 the brain enlargement 

I going on at the same 
time.. T h -  &creases in 

than short sentenq 6m- 
ilar to the mm tztrered by :n 
two-year-oIds* have 
been around &r a lang ': 
time, slowly buildi~g uoi- . 
cabulary without S e e  ' i  

e r h g  sentences. Without , 

bngz sentem, &m&~'"' 
OUT ancescots probably- 
lacked long and complex 
thoughts. That most likely ~~~ b d  dm- c3&Mrem idq 
them to a mend life in the herehand- ning to figure. out at age in&g cltmmm (again, 
now They would have been d l e  to possible ody  tbough stzuctming the adsumption), .noee that it 
see themelm as the narrators of a iife language with synom., ft works like itfi- their tool- 
story, always (as we are usday) at a thisz E ean haze a &1 in my-& . &en more to the 
crossroads between altmndve inter- of whu did mhaa m whmi +ne, z;rf dm mind's "big 
pretations of the past and various path why ..Zf you d I a, btm&",peopla whv- looked like us, 
projected into passible futwea. (Thy 06 .haw rn - pkm .d b g  bmia i-and all, had been running 
might not have worried mu&, either. mundaoerb:-to~&a&t+~ . i l t o a . n d ~ c a ~ m ~ e  than 100,000 I 

Although they saw death evgr day, &I stay, and of . b ~ w  'phrases and ~ ~ ~ . 8 ~ 1 t ~ P s i n g s i g n s  of mod- 
' 

without the a b w t o  speculate a h t  dad$es rn be %seed inside w m -  em hhaviars-like fine t o ~ ~ n g .  
the fbture they could not eon& of other, Oops again. The big brain may (or 

I theirovynmortahty.) n q  sot) mm-ont twbe necessary for 

I 
I ~hrre 2004 NATURAL HISTORY 53 I I 



our kind of intehgence, but it sure 
isn't sufficient for modernity. 

Once writing was invented, around 
3200 B.c., knowledge could not be 
lost as easily as before; you could actu- 
ally learn hu>m dead people, and even 
reanimate their ideas. Indeed, as Zim- 
mer's historical account makes clear, 
the ideas about the soul expounded 
first by Aristotle and then by Galen, 
the Greek philosopher-physician of 
second-century Rome, kept popping 
up-and preventing progress-for 
two rmllennia. Beginning in the six- 
teenth century, as standards improved 
for what constituted an adequate ex- 
planation, many traditional concepts 
about human bodily and mental ani- 
mation began to seem simplistic, or 
even erroneous. In the seventeenth 
century, as Zimmer recounts, the. 
Enghsh physician William Harvey fig- 
ured out that the "soul" of the heart 
seemed to be all about pumping end- 
lessly. The organ just didn't seem to 
have the right stuff for all those other 
hnctions ascribed to it. 

T he search for a better seat of per- 
sonhood soon began to focus on 

the brain. Christopher Wren, remem- 
bered today mainly for his grand ar- 
chltecture and for rebuilding London 
after the great fire of 1666, was partic- 

the practice of science as they went 
along, but also to navigate the treach- 
erous waters of well-established doc- 
trine regarding the soul. 

Wfis and the rest of the virtuosi who 
emerged h m  the Enghsh Civil War pon- 
dered how they should go about gather- 
ing knowledge through experiments and 
observations, but only in an ad hoc way It 
was Uohn] Locke who [subsequently] 
transformed this kind of thinking into a 
fidl-blown philosophy, one that would be- 
come the heart of the scientific method. 

The new science of human nature 
conflicted with some vested interests 
concerning the soul. Selling indul- 
gences, for instance, to ensure pre- 
ferred treatment for your soul in the 
afterlife, had become a big business, 
aided by the invention of the printing 
press. The tortures imposed on dis- 
senters by the inquisitions of the 
Roman Catholic Church attested to 
the dangers of thinking differently, 
and many an early scientist-philoso- 
pher was wary and guarded for good 
reason. The natural philosophers who 
populate Soul Made Flesh were no ex- 
ception. "In 1666," Zimmer writes, 
"bishops blamed [London's] fire md 
plague on [Thomas Hobbes's] athe- 
ism." Although Hobbes was never for- 
mally charged as a heretic, he was 

aristocratic patients to surrender the 
bodies of their dead for autopsies. 

Because the brains belonged to England's 
ruling class, it became hard for his readers 
to dismiss his observations. The re- 
spectability of his success allowed Willis 
to expand his mechanical, chemical ex- 
planations of the brain to include the soul 
itself without being accused of heresy. 

That tactic of Willis's for pning sci- 
entific acceptance, as Zimrner points 
out, was a clever bit of social jujitsu. 

ularly skillful at dustrating dwected 
brains. (He also invented intravenous 
injection-pretty good for an Oxford 
professor of astronomy.) Wren's coun- 
tryman Thomas Willis, an anatomist 
and physician who plays a central role 
in Zimmer's history, "did for the brain 
and nerves what William Harvey had 
done for the heart and blood: made . 
them a subject of modern scientific 
study." As Zimher makes clear, how- 
ever, Wren, W&s, and the other vir- 
tuosi were forced not only to invent 

"forbidden to write ever again about 
human nature.'' 

Even medical men such as W&s 
had to tread warily through both the 
religious and the social conventions. 
Zimmer notes that for most of his 
working life, Wfis was allowed to 
dissect only the bodies and brains of 
condemned criminals-his results 
could thus be ignored because they 
pertained only to the brains of the 
"abnormal." Willis, however, was 
good at persuading relatives of his 
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ne might thmk, in the enlight- 
/ ened present, that holdmg non- 

conformist views about the comings 
and goings of the soul would not be 
criminalized-but that's what is hap- 
pening. The fallacy of "the little per- 
son inside" (about which, more in a 
minute) has long confused matters 
even for modern psychology students, 
who expect "a viewer" to be at some 
location inside the brain. Centuries 
ago, a little person was imagined to lie 
within a sperm. (Now the little per- 
son is imagined inside the fertilized 
egg. This is not progress.) The little 
person or soul causes endless co&- 
sion in otherwise responsible reason- 
ing about regulating abortion. 

"When life begins" is a phrase that 
already carries with it the idea that the 
soul pops out of a starting gate at the 
moment the sperm enters the egg. 
Next we see the dubious line of rea- 
soning that concludes that a single cell 
has achieved legal personhood. It's 
only another small leap to claiming 
that interference with such a one-cell 
stage of a fertilized human egg is 
manslaughter or murder. 

Few people, however, seem to real- 
ize that nature seems rather careless 
with early embryos; many beginnings 
are not finished. At least one in four 
embryos is spontaneously aborted in 
the first several months. In women 
who smoke too much (or drmk h m  
the wrong water supply), three out of 
four may be lost. (The usual figures of 
between 10 and 15 percent for "preg- 
nancy loss" refer to what happens even 
later, once pregnancy becomes obvi- 
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must be possible for structured mental 
activity to become qualitatively im- 
pmed. How do you manage to do 
somethmg structured that you've never 
done beforesay, utter a long sentence 
about a fiend's hopes and fears? Some- 
how you start with an incoherent jum- 
ble of concepts, then you improve its 



the memories it stores in order to im- 
prove the quality of, say, a verbal per- 
formance--and do it all in the few 
instants between an incoherent 
thought and a structured utterance. 

oul Made Flesh provides an account - of the first big steps toward an un- 
derstanding of how the brain makes 
mind. Zirnmer, a science writer and 
the author of Evolution: q e  Triumph of 
an Idea, the companion vbrume to the 
eight-hour PBS television series of the 
same name, has written a fine intellec- 
tual history of early, neuroscience. It is 
full of drama, and it brings to life the 
struggles for insight that begin in 
William Harvey's time with the flow- 
ering of physiology. 

Most of us regularly fail to distin- 
guish how h m  why, a process &om 
an object, distributed h m  pointlike, 
structured h m  simple, gradual ramp- 
ups h m  sudden beginnings. Scientists, 
in the course of centuries of investiga- 
tion, have made all those mistakes; but 
they also, eventually, corrected them. 
We still eagerly compete to discover 
our present misconceptions, one of the 
things that makes doing science so d& 
ferent fi-om other endeavors. 

One long-since-corrected but per- 
sistent misconception, at least among 
nonscientists, is that "science says" 
genes determine behavior and des- 
tiny. If you share that misconception, 
you probably need to read The  Birth of 
the Mind.  

The real story, as Marcus is at pains 
to emphasize, is about the flexible in- 
teractions between genes and the ways 
the brain is wired up, then subse- 
quently between experiences and how 
genes are expressed in the brain. What 
emerges from those interactions are 
behavioral propensities that allow for 
an ever-widening set of choices, not 
"fate." "A brain built by pure blue- 
print," Marcus writes, "would be at a 
loss if the slightest thing went wrong; a 
brain that is built by individual cells 
following self-regulating recipes has 
the fieedom to adapt." 

Marcus, a psychology professor at 
New York University and the author 
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of The Algebraic Mind: Integrating Con-  
nectionism a ~ d  Cognitive Science, neatly 
explains why genes are less like blue- 
prints and more like recipes. A blue- 
print has point-to-point correspon- 
dences between plan and construct. A 
recipe often shows no such correspon- 
dence: indeed, what comes out of the 
oven is often impossible to reconcile 
with its list of ingredients. Similarly, 
Marcus explains, there is seldom a sin- 

gle gene for the variable aspects ofthe 
body, such as eye color. Instead a gene 
is usually part of a committee of genes 
in which some push while others pull 
to help control a process. 

Marcus also explains how genetic 
variations change the receptors stick- 
ing out fiom the surface of a so-called 
pathfinder cell. During embryonic 
development those variations can give 
rise to alternative "wiring diagrams" 
of brain tissue, which, in turn, pro- 
mote some behaviors more than oth- 
ers. Finally, in considering the 
prospects for genetically modified hu- 
mans, Marcus squarely faces the prob- 
lem of unintended consequences. 
Soon, he notes, geneticists will be 
able to synthesize "whatever genes we 
like." But, he warns: 

For many years it will be difficult, if not 
impossible, to gauge the potential side ef- 
fects of a given [gene] manipulation in 
advance. I can live with a buggy beta-test 
version of a new s o h a r e  package, but I 
don't want to have to restart my child. 

T he fate of the soul, I suspect, is 
to be reinvented again and again. 

That's because one nonessential as- 
pect of it-that little person inside- 
is a beginner's error. Even today, 
when higher education provides a 
much better explanation for the 

emergence of persons and their roles 
and responsibilities toward one an- 
other in a society, the old version sur- 
vives, because it is so easily reinvented 
by each succeeding generation. 

The problem is serious because re- 
lying on the "little person" concept 
may force us to devalue things people 
might want to retain. Some optional 
add-ons to the soul (which vary 
around the world) include: comforting 
the bereaved or downtrodden, intirni- 
dating a misbehaving child, proselytiz- 
ing, reaching for the greater meaning 
of self and life. Many are invaluable ap- 
peals to luridness or long-term indi- 
vidual responsibdity that could readily 
stand on their own. The ghostly prop 
(the "little person," the soul) carries a 
danger with it: when a historic or sci- 
entific analysis casts doubt on "the lit- 
tle person within," some d throw 
out the baby with the bathwater and 
turn away h m  the valuable teachings. 

Y et a stripped-down concept of 
sod might continue to stand for 

the uniqueness that Werent genes, in 
conjunction with different formative 
experiences and different personal de- 
cisions, confer on each individual. 
While the term "individual" might 
suffice, the term "soul" might better 
connote human foresight, ethcs, and 
sense of responsibility, the personal 
track record and outlook on life that 
should matter to each of us. All those 
ideas are well worth emphasizing, no 
matter what one's religious tradtion 
or beliefi about an afterlife. 

Once on the right track, science is 
pretty good at turning the crank. The 
coming decades will likely see a revo- 
lution in our thinking about how one 
cell slowly becomes a real person, 
gradually able to comprehend life's 
great journey. 
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