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that enriched the book greatly: M. Leitenberg, S. Selden. L. Mesz-
Oly prepared the original illustrations in Chapter 6. Perhaps Kro-
potkin was right after all; I shall remain with the hopeful.

A note on references: In place of conventional footnotes, I have
used the system of references universally found in scientific litera-
ture—name of author and year of publication, cited in parentheses
after the relevant passage of text. (Items are then listed by author
and by year for any one author in the bibliography.) I know that
many readers may be disconcerted at first; the text will seem clut-
tered to many. Yet, I am confident that everyone will begin to "read
through" the citations after a few pages of experience, and will
then discover that they do not interrupt the flow of prose. To me,
the advantages of this system far outweigh any aesthetic deficit—
no more flipping back and forth from text to end-notes (no pub-
lisher will set them all at the bottom of the page any more), only to
find that a tantalizing little number yields nojuicy tidbit of subsid-
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iary information, but only a dry bibliographic citation;* immediate
access to the two essential bits of information for any historical
inquiry—who and when. I believe that this system of referencing is
one of the few potential contributions that scientists, normally not
a very literate lot, might supply to other fields of written scholar-
ship.

A note on title: I hope that an apparently sexist title will be
taken in the intended spirit—not only as a play on Protagoras'
famous aphorism, but also as a commentary on the procedures of
biological determinists discussed in the book. They did, indeed,
study "man" (that is, white European males), regarding this group
as a standard and everybody else as something to be measured
unfavorably against it. That they mismeasured "man" underscores
the double fallacy.

*The relatively small number of truly informational footnotes can then be placed
at the bottom of the page, where they belong.
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Introduction to the Revised
and Expanded Edition

Thoughts at Age Fifteen

The frame of The Mismeasure of Man

The original title for The Mismeasure of Man would have honored
my hero Charles Darwin for the wonderfully incisive statement that
he made about biological determinism to climax his denunciation of
slavery in the Voyage of the Beagle. 1 wanted to call this book Great Is
Our Sin—fromdarwin's line, cited as an epigraph on my title page:
"If the misery of our poor be caused not by the laws of nature, but
by our institutions, great is our sin."”

I did not follow my initial inclination—and I am sure that I
made the right decision—because I knew damned well that my work
would then be misshelved to oblivion in the religion section of many
bookstores (as my volume of evolutionary essays, The Flamingo's
Smile, ended up in the ornithology division ofa great Boston institu-
tion that shall remain nameless). Things can always be worse. I once,
in an equally prestigious Boston emporium, found a copy of that
1960s undergraduate manifesto The Student as Nigger on a shelf
My friend Harry Kemelman, author of

n

marked "Race Relations.
the marvelous mystery series featuring theological sleuth David
Small, told me that his first entry in the series—Friday the Rabbt .. .—
once appeared in a list of children's titles as "Freddy the Rabbit. . . .”
But tables do turn occasionally. My buddy Alan Dershowitz told

me that a woman successfully acquired his Chutzpah by telling the
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bookstore clerk: "I want a copy of that book whose title I can't pro-
nounce by the author whose name I can't remember."

I eventually decided on The Mismeasure of Man because the es-
sence of my book, in a paradoxical way that conferred staying power
over these fifteen years since initial publication, lies in its limitation
of scope. The Mismeasure of Man is not fundamentally about the
general moral turpitude of fallacious biological arguments in social
settings (as my original and broader title from Darwin would have
implied). It is not even about the full range of phony arguments for
the genetic basis of human inequalities. The Mismeasure of Man treats
one particular form of quantified claim about the ranking of human
groups: the argument that intelligence can be meaningfully ab-
stracted as a single number capable of ranking all people on a linear
scale of intrinsic and unalterable mental worth. Fortunately—and I
made my decision on purpose—this limited subject embodies the
deepest (and most common) philosophical error, with the most fun-
damental and far-ranging social impact, for the entire troubling
subject of nature and nurture, or the genetic contribution to human
social organization.

If I have learned one thing as a monthly essayist for more than
twenty years, I have come to understand the power of treating gen-
eralities by particulars. It is no use writing a book on "the meaning of
life" (though we all long to know the answers to such great questions,
while rightly suspecting that true solutions do not exist!). But an
essay on "the meaning of 0.400 hitting in baseball" can reach a
genuine conclusion with surprisingly extensive relevance to such
broad topics as the nature of trends, the meaning of excellence, and
even (believe it nor not) the constitution of natural reality. You have
to sneak up on generalities, not assault them head-on. One of my
favorite lines, from G. K. Chesterton, proclaims: "Art is limitation;
the essence of every picture is the frame."

(My chosen title did get me into some trouble, but I make no
apologies and relished all the discussion. The Mismeasure of Man is
an intended double entendre, not a vestige of unthinking sexism.
My title parodies Protagoras's famous aphorism about all people,
and also notes the reality of a truly sexist past that regarded males as
standards for humanity and therefore tended to mismeasure men,
while ignoring women. I stated this rationale up front, in the origi-
nal preface—sol could always use unthinking criticism as a test to
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see who liked to mouth off without reading the book first—like Mr.
Dole criticizing the violence in movies he has never seen, and would
not even deign to watch. [I don't, of course, mind criticism of the
title based on disagreement with my stated rationale.] In any case,
my title allowed my colleague Carol Tavris to parody my parody as
a name for her marvelous book The Mismeasure of Woman—and am
at least mightily glad for that.*)

The Mismeasure of Man resides in a threefold frame, a set of limi-
tations that allowed me to contain one of the largest ofall intellectual
subjects within a coherent and reasonable comprehensive narrative
and analysis.

1. I restricted my treatment of biological determinism to the
most historically prominent (and revealingly fallacious) form of
quantified argument about mentality: the theory of a measurable,
genetically fixed, and unitary intelligence. As I wrote in the Intro-
duction to link the pseudoscientific claim with its social utility:

This book, then, is about the abstraction of intelligence as a single entity, its
location within the brain, its quantification as one number for each individ-
ual, and the use of these numbers to rank people in a single series of
worthiness, invariably to find that oppressed and disadvantaged groups—
races, classes, or sexes—are innately inferior and deserve their status. In
short, this book is about the Mismeasure of Man.

This part of the frame also explains what I left out. I have, for
example, often been asked why I omitted so influential a movement
as phrenology in my account of quantified theories for mental func-
tioning. But phrenology is philosophically contrary to the subject of

*A linguist friend did correctly anticipate the one curious problem that my title
would entail. For some reason (and I have done this myself, so I am not casting
blame but expressing puzzlement), people tend to mispronounce the first word as
“mishmeasure”—leading to unwanted levity and embarrassment in introductions
before talks, or in radio interviews. Apparently, or so my friend explained, we antic-
ipate the zh sound to come in “measure”—and we unconsciously try to match the
first part of the word to the later sound, therefore saying “mish” instead of "mis." I
find this error fascinating. After all, we make the mistake in anticipation of a sound
as yet unsaid, thus indicating (or so I suppose) how our brain monitors language
before the fact of expression. Isn't the form of the error also remarkable? Are we
driven to prefer these alliterative, pleasantly repeated combinations of sounds?
Does this consonance occur merely for ease of articulation, or is something deeper
about cerebral patterning thus revealed? What do such phenomena have to say
about the origin and form of poetry? What about the nature and organization of
our mental functioning?
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The Mismeasure of Man. Phrenologists celebrated the theory of richly
multiple and independent intelligences. Their view led to Thur-
stone and Guilford earlier in our century, and to Howard Gardner
and others today—in other words, to the theory of multiple intelli-
gences: the major challenge to Jensen in the last generation, to
Herrnstein and Murray today, and to the entire tradition of rank-
able, unitary intelligence marking the mismeasure of man. By read-
ing each bump on the skull as a measure of "domesticity," or
"amativeness," or "sublimity," or "causality," the phrenologists di-
vided mental functioning into a rich congeries of largely indepen-
dent attributes. With such a view, no single number could possibly
express general human worth, and the entire concept of IQ as a
unitary biological property becomes nonsense. I do confess to a
warm spot in my heart for the phrenologists (do hearts have bumps
of greater heat?), for they were philosophically on the right track—
while they were absolutelyjust as wrong as the mismeasurers of this
book in their particular theory of cranial bumps. (History often
heaps irony upon irony. Cranial bumps may be nonsense, but un-
derlying cortical localization of highly specific mental processing is
a reality of ever-increasing fascination in modern neurological re-
search.)

In any case, phrenology, as a false version ofthe probably correct
theory of multiple intelligences, would form a major chapter in a
book on cranial mismeasurement in general, but falls outside the
subject of this volume on the history of fallacies in the theory of
unitary, innate, linearly rankable intelligence. If I exclude phrenol-
ogy on the grounds of "right subject, different theory," I also omit
an ocean of material for the related, if opposite, reason of "wrong
subject, same theory”—in other words, all claims for unilinear in-
nate rankings based on biological arguments other than the quanti-
fication ofintelligence. I therefore, for example, include no explicit
chapter on the eugenics movement (though I treat the subject in its
intersection with IQ) because most arguments relied on the putative
possession of particular genes for innately determined traits, not on
measurements of the insides or outsides of heads.

2.1 focused upon the "great" arguments and errors of historical
originators, not on transient and ephemeral modern usages. Five
years from now, who will remember (who would even care to recall)
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the rapiers of rhetoric, or the tendentious arguments of our current
and largely derivative gladiators; but we can (and must) never forget
the brilliance of Darwin and the truly great and informative errors
made by his last generation of creationist opponents, Agassiz and
Sedgwick? The foundation stones are forever; most current skir-
mishes follow the journalist's old maxim: yesterday's paper wraps
today's garbage.

The Mismeasure of Man, as a second essential feature of its frame,
restricted attention to the origins, and to the enduring founders, of
the theory of unitary, linearly rankable, innate intelligence. This
decision permitted a neat division of the book into two halves, repre-
senting the chronologically sequential centerpieces for this theory
during the past two hundred years of its prominence. The nine-
teenth century focused on physical measurement of skulls, either
the outside (by ruler and calipers, and by constructing various indi-
ces and ratios for the shapes and sizes of heads) or the inside (by
mustard seed or lead shot, to fill the cranium and measure the vol-
ume of the braincase). The twentieth century moved to the puta-
tively more direct method of measuring the content of brains by
intelligence testing. In short, from measuring the physical proper-
ties of skulls to measuring the interior stuffin brains.

I believe in this restriction to great foundational documents
from the depth of my scholar's soul, but I also realize that this deci-
sion conferred an enormous practical benefit upon this revised ver-
sion. The old arguments have staying power, "legs" in modern
parlance. We will never quite attain the Christian's quiet confidence
of verbum Dei manet in aeternum,but we will care about Broca, Binet,
and Burt so long as scholarship and a fascination with history en-
dure. But I suspect that the world will little note, nor long remem-
ber,Jensen, Murray, Herrnstein, Lewontin, and Gould.

Since I wrote about the great and original arguments, and virtu-
ally ignored the modern avatars of 1981, this revision required few
changes, and the main text of the current version differs very little
from the original book; the novelty in this revision lies in this intro-
duction and in the appended section of essays at the back. The hot
topics of 1981 are now legless history; I doubt that Herrnstein and
Murray will penetrate the millennium, though the basic form of the
argument never goes away and continues to recur every few years—
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hence the necessity for this book and its focus upon the enduring
sources of continual recurrence.
As I wrote in the Introduction to the first edition:

I have said little about the current resurgence of biological determinism
because its individual claims are usually so ephemeral that their refutation
belongs in a magazine article or newspaper story. Who even remembers
the hot topics of tenyears ago [from 1981]: Shockley's proposal; for reim-
bursing voluntarily sterilized individuals according to their number of
IQ points below 100, the great XYY debate, or the attempt to explain
urban riots by diseased neurology of rioters. I thought that it would be
more valuable and interesting to examine the original sources of the argu-
ments that still surround us. These, at least, display great and enlightening
errors.

3. The third major aspect of framing arises from my own profes-
sional competences. I am a working scientist by trade, not a histo-
rian. I have immense fascination for history; I read and study the
subject intensely, and I have written much, including three books
and scores of essays, on predominantly historical subjects. I feel
that I have a decent and proper grasp of the logic and empirics of
arguments about biological determinism. What I lack, for want of
professional training, is the tradesman's “feel”—the sine qua non of
first-class SChOlarShip—for broader political contexts (antecedents
and backgrounds), the stage on which biological arguments impact
society. In the profession'sjargon, I am fully up to snuff (I would
even be arrogant and say "better than most") on the

'internalist"
themes of intricacies in arguments and meanings, and in fallacies of
supporting data, but woefully underprepared on the "externalist"
side of broader historical context, the "fitting" of scientific claims
into social settings.

Consequently, and following the old tactic of extracting virtue
from necessity, I explored a different path in treating the history of
biological determinism, one that would use my special skills and
competences, but not suffer unduly from my inadequacies. I would
not have written the book at all—I would not have even contem-
plated such a project in the first place—ifI had not been able to
devise a previously uncharted way to treat this important and by no
means neglected subject. (I have a personal horror of derivative
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writing, and have never dabbled—with one small exception as a
personal favor to a dear, older, and revered colleague—in the genre
of textbooks; life is too short.)

My special skill lies in a combination, not a uniqueness. I was able
to bring together two salient and richly interacting components-
each vouchsafed by itself to the competence of many individuals,
but rarely combined in one person's interest. No one before me had
systematically united these two competences at book length and in
general overview of the subject.

Working scientists are generally good at analyzing data. We are
trained to spot fallacies ofargument and, especially, to be hypercriti-
cal of supporting data. We scrutinize charts and look at every dot on
a graph. Science moves forward as much by critiquing the conclu-
sions of others as by making novel discoveries. I was trained as a
statistically minded paleontologist, with special expertise in han-
dling large matrices of data on variation in populations and histori-
cal change within lineages. (The mismeasure of man resides in the
same themes—differencesamong individuals as the analog to varia-
tion in populations, and measured disparities among groups as the
analog to temporal differences in lineages through time.) I there-
fore felt particularly competent to analyze the data, and spot the
fallacies, in arguments about measured differences among human
groups.

But any working scientist could so proceed. We now come to the
great parochialism of my primary profession. Most scientists don't
care a fig about history; my colleagues may not quite follow Henry
Ford's dictum that history is bunk, but they do regard the past as a
mere repository of error—at best a source of moral instruction in
pitfalls along paths to progress. Such an attitude does not create
sympathy for, or interest in, historical figures of our scientific past,
particularly the folks who made major mistakes. Thus, most scien-
tists could, in principle, analyze the original data sets of biological
determinism, but would never be inclined even to contemplate such
an effort.

Professional historians, on the other hand, could rerun the sta-
tistics and criticize the graphs of their subjects. The procedure is
really not all that arcane or difficult. But again we encounter a
trade's parochialism: historians study social contexts. A historian
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would want to know how Morton's conclusion about the inferiority
of cranial capacity in American Indians impacted the debates about
westward expansion—but would not generally think about sitting
down with Morton's tables of skull measurements and trying to fig-
ure out whether Morton had reported his data correctly.

I therefore found my special niche, for I could analyze the data
with some statistical expertise and attention to detail—and I do love
to study the historical origin of great themes that still surround us. I
could, in short, combine the scientist's skill with the historian's con-
cern. The Mismeasure of Man therefore focuses upon the analysis of
great data sets in the history of biological determinism. This book is
a chronicle of deep and instructive fallacies (not silly and superficial
errors) in the origin and defense of the theory of unitary, linearly
ranked, innate, and minimally alterable intelligence.

The Mismeasure of Man is therefore unabashedly "internalist" in
treating measured intelligence. I reanalyze the data of history's
great claims—in a way, I hope, more akin to forensic adventure (a
subject of general fascination) than of catalogues as dry as dust. We
will explore Morton's switch from mustard seed to lead shot in the
measurement of cranial capacity; Broca's meticulous statistics in the
odd light of his unconscious social prejudices; Goddard's altered
photographs of the imbecile line of Kallikaks in the New Jersey pine
barrens; Yerkes's supposed test of innate intelligence (but actual
index of familiarity with American culture) given to all army recruits
in World War I (and also, by yours truly, to classes of Harvard
undergraduates); Cyril Burt's great, crucial, and genuine error (not
his insignificant and later overt fraud) in the mathematical justifica-
tion of intelligence as a single factor.

Two famous and contradictory quotations capture the interest
and potential importance of this endeavor, this third aspect of my
frame for the mismeasure of man. God dwells in the details; so does
the devil.

Why revise The Mismeasure of Man after fifteen years?

I regard the critique of biological determinism as both timeless
and timely. The need for analysis is timeless because the errors of
biological determinism are so deep and insidious, and because the
argument appeals to the worst manifestations of our common na-
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ture. The depth records the link of biological determinism to some
of the oldest issues and errors of our philosophical traditions—
including reductionism,or the desire to explain partly random, large-
scale, and irreducibly complex phenomena by deterministic behav-
ior of smallest constituent parts (physical objects by atoms in motion,
mental functioning by inherited amount of a central stuff); reiﬁca—
tion, or the propensity to convert an abstract concept (like intelli-
gence) into a hard entity (like an amount of quantifiable brain stuff);
dichotomization,or our desire to parse complex and continuous real-
ity into divisions by two (smart and stupid, black and white); and
hierarchy, or our inclination to order items by ranking them in a
linear series of increasing worth (grades of innate intelligence in
this case, then often broken into a twofold division by our urges to
dichotomize, as in normal vs. feeble-minded, to use the favored
terminology of early days in IQ testing).

When we join our tendencies to commit these general errors
with the sociopolitical reality of a xenophobia that so often (and so
sadly) regulates our attitude to "others" judged inferior, we grasp
the potency of biological determinism as a social Weapon—for "oth-
ers" will be thereby demeaned, and their lower socioeconomic status
validated as a scientific consequence of their innate ineptitude
rather than society's unfair choices. May I therefore repeat Darwin's
great line: "If the misery of our poor be caused not by the laws of
nature, but by our institutions, great is our sin."

But critiques of biological determinism are also timely at certain
moments (including the present) because—and you may now
choose your favorite image, from heads of the Lernaean Hydra if
your tastes be classical, to bad pennies or returning cats ifyou prefer
familiar proverbs, to crabgrass on suburban lawns if you favor ver-
nacular modernity—-—the same bad arguments recur every few years
with a predictable and depressing regularity. No sooner do we de-
bunk one version than the next chapter of the same bad text
emerges to ephemeral prominence.

No mystery attends the reason for these recurrences. They are
not manifestations of some underlying cyclicity, obeying a natural
law that might be captured in a mathematical formula as convenient
as IQ; nor do these episodes represent any hot item of new data
or some previously unconsidered novel twist in argument, for the
theory of unitary, rankable, innate, and effectively unchangeable



28 THE MISMEASURE OF MAN

intelligence never alters very much in each sequential formulation.
Each surge to popularity works with the same fallacious logic and
flawed information.

The reasons for recurrence are sociopolitical, and not far to
seek: resurgences of biological determinism correlate with episodes
of political retrenchment, particularly with campaigns for reduced
government spending on social programs, or at times of fear among
ruling elites, when disadvantaged groups sow serious social unrest
or even threaten to usurp power. What argument against social
change could be more chillingly effective than the claim that estab-
lished orders, with some groups on top and others at the bottom,
exist as an accurate reflection of the innate and unchangeable intel-
lectual capacities of people so ranked?

Why struggle and spend to raise the unboostable IQ of races or
social classes at the bottom of the economic ladder; better simply to
accept nature's unfortunate dictates and save a passel of federal
funds; (we can then more easily sustain tax breaks for the wealthy!)?
Why bother yourself about underrepresentation of disadvantaged
groups in your honored and remunerative bailiwick if such absence
records the diminished ability or general immorality, biologically
imposed, of most members in the rejected group, and not the legacy
or current reality of social prejudice? (The groups so stigmatized
may be races, classes, sexes, behavioral propensities, religions, or
national origins. Biological determinism is a general theory, and
particular bearers of current disparagement act as surrogates for all
others subject to similar prejudice at different times and places. In
this sense, calls for solidarity among demeaned groups should not
be dismissed as mere political rhetoric, but rather applauded as
proper reactions to common reasons for mistreatment.)

Please note that I am discussing the cyclical surge to popularity of
innatist arguments for unitary, rankable intelligence, not the epi-
sodic formulation of such claims. The general argument is always
present, always available, always published, always exploitable. Epi-
sodes ofintense public attention therefore record swings in the pen-
dulum of political preferences toward the right position for
exploiting this hoary old fallacy with a seriousness based on naive
hope or cynical recognition of evident utility. Resurgences ofbiolog-
ical determinism correlate with periods of political retrenchment
and destruction of social generosity.
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Twentieth-century America has experienced three major epi-
sodes, each so correlated. The first constitutes one of the saddest
ironies of American history, and sets the longest chapter in The
Mismeasure of Man. We like to think of America as a land with gener-
ally egalitarian traditions, a nation "conceived in liberty and dedi-
cated to the proposition that all men are created equal." We
recognize, au contraire, that many European nations, with their long
histories of monarchy, feudal order, and social stratification, have
been less committed to ideals of socialjustice or equality of opportu-
nity. Since the IQ test originated in France, we might naturally as-
sume that the false hereditarian interpretation, so commonly and so
harmfuly imposed upon the tests, arose in Europe. Ironically, this
reasonable assumption is entirely false. As documented in Chapter
6, Alfred Binet, the French inventor, not only avoided a heredi-
tarian interpretation ofhis test, but explicitly (and fervently) warned
against such a reading as a perversion of his desire to use the tests
for identifying children who needed special help. (Binet argued that
an innatist interpretation would only stigmatize children as unteach-
able, thus producing a result opposite to his intent—a fear entirely
and tragicallyjustified by later history.p

The hereditarian interpretation of IQ arose in America, largely
through prosetylization of the three psychologists—H. H. Goddard,
L. M. Terman, and R. M. Yerkes—who translated and popularized
the tests in this country. If we ask how such a perversion could occur
in our land of liberty and justice for all, we must remember that the
yearsjust following World War I, the time of peak activity for these
scientists, featured a narrow, parochial,jingoistic, isolationist "nativ-
ist" (WASP, not Indian), rally-round-the-flag, tinhorn patriotism
unmatched by any other period during our century, even in the
heyday of McCarthyism during the early 1950s. This was the age
of restriction upon immigration, the spread of Jewish quotas, the
execution of Sacco and Vanzetti, the height of lynchings in the
Southern states. Interestingly, most of the men who built biodeter-
minism in the 1g20s recanted their own conclusions during the lib-
eral swing of the 1930s, when Ph.D.’s walked depression breadlines
and poverty could no longer be explained by innate stupidity.

The two most recent episodes also correlate with political swings.
The first inspired me to write The Mismeasure of Man as a positive
reaction with an alternative vision (not, I trust, as a negativistic
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diatribe); the second has prompted me to publish this revised ver-
sion.

ArthurJensen launched the first of these recent episodes in 1969
with a notoriously fallacious article on the supposed innateness of
group differences in IQ (with emphasis on disparity between whites
and blacks in America). His chilling opening line belied all his later
claims that he had only published as a disinterested scholar, and not
as a man with a social agenda. He began with an explicit attack upon
the federal Head Start program: "Compensatory education has
been tried and it apparently has failed." My colleague Richard
Herrnstein fired a second major salvo in 1971, with an article in the
Atlantic Monthly that became the outline and epitome of The Bell
Curve, published with Charles Murray in 19g4, and the immediate
prod for this revised version of The Mismeasure of Man.

As I stated above, articles on this subject by people of notoriety
appear every month in prominent places. In analyzing why Jensen's
piece became such a cause célébre, rather than one more ignored
manifesto within a well-known genre, we must turn to social context.
Since Jensen's article contained no novel argument, we must seek
the newly fertile soil that allowed such an old and ever-present seed
to germinate. As I also stated above, I am no social pundit, and my
view on this issue may be naive. But I well remember these politically
active times of my youth. I recall the growth of opposition to the
Vietnam War, the assassination of Martin Luther King in 1968 (and
the fear inspired by attendant urban riots), the stepping down of
Lyndon Johnson, inside and outside strife at the Chicago Demo-
cratic Party Convention of 1968, and the resulting election of Rich-
ard Nixon as president—with the onset of a conservative reaction
that always engenders renewed attention for the false and old, but
now again useful, arguments of biological determinism. I wrote The
Mismeasure of Man at the apogee of this reaction, starting in the mid-
1970s. The first edition appeared in 1981, and the book has been
vigorously in print ever since.

I had no plans for a revised version. I am not a modest person,
though I do try to keep my arrogance to myself (not always success-
fully, I suppose). But I felt no need for an update because I had
made what I still regard as a wise decision when I first wrote the
book (and surely not because I view this flawed, but proud, child of
mine as unimprovable!). The Mismeasure of Man required no update
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over the first fifteen years because I had focused on the foundation
documents of biological determinism, and not on "current" usages
so quickly superannuated. I had stressed the deep philosophical
errors that do not change rather than the immediate (and superfi-
cial) manifestations that become obsolete year by year.

The third major episode then kicked off in 1994, with publica-
tion of The Bell Curve by Richard Herrnstein and Charles Murray.
Again, their long book contained nothing new, though the authors
spun out the old arguments over eight hundred pages filled with
copious charts and graphs that bamboozle people into confusing
both novelty and profundity with their fear of incomprehension.
(In fact, The Bell Curve is eminently understandable. I'he argument
is old, uncomplicated, and familiar; the mathematics, though la-
bored through several hundred pages by iterating example after
example, represents one study, appropriately simple in concept,
and easy enough to comprehend. Moreover, for all my severe criti-
cism of the authors’ content, I will happily grant that they write well
and clearly.) When I met Charles Murray in debate at Harvard's
Institute of Politics, I could only think to begin with a favorite line
from Shakespeare's Love's Labour Lost: "He draweth out the thread
of his verbosity finer than the staple of his argument."

The remarkable impact of The Bell Curve must therefore, and
once again as always, be recording a swing of the political pendulum
to a sad position that requires a rationale for affirming social in-
equalities as dictates of biology. (If I may makea somewhat lurid, but
I think a propos, biological analogy, the theory of unitary, rankable,
innate, unalterable intelligence acts like a fungal spore, a dinoflag-
ellate cyst, or a tardigrade tun—always present in abundance, but in
an inactive, dormant, or resting stage, waiting to sprout, engorge,
or awake when fluctuating external conditions terminate slumber.)

Some reasons for TheBell Curve's impact must be idiosyncratic—
a catchy title, a fine job of editing by a legendary figure on the New
York scene, a brilliant publicity campaign (I will confess tojealousy,
and a desire to find the people responsible so that I can hire them
away for my own books). But these particular factors must count for
little in comparison with the overarching generality: newly fertile
political soil. Should anyone be surprised that publication of The
Bell Curve coincided exactly with the election of Newt Gingrich's
Congress, and with a new age of social meanness unprecedented in
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my lifetime? Slash every program of social services for people in
genuine need; terminate support for the arts (but don't cut a dime,
heaven forfend, from the military); balance the budget and provide
tax relief for the wealthy. Perhaps I am caricaturing, but can we
doubt the consonance of this new meanspiritedness with an argu-
ment that social spending can't work because, contra Darwin, the
misery of the poor does result from the laws of nature and from the
innate ineptitude of the disadvantaged?

I would add another reason for the particular appeal of genetic
explanations in the 19Qos. We are living in a revolutionary age of
scientific advance for molecular biology. From the Watson-Crick
model of 1953 to the invention of PCR and the routine sequencing
of DNA—forpurposes as varied as O.J. Simpson's blood signature
to deciphering the phylogeny of birds—we now have unprece-
dented access to information about the genetic constitution of indi-
viduals. We naturally favor, and tend to overextend, exciting
novelties in vain hope that they may supply general solutions or
panaceas—when such contributions really constitute more modest
(albeit vital) pieces of a much more complex puzzle. We have so
treated all great insights about human nature in the past, including
nongenetic theories rooted in family and social dynamics, most
notably (of course) Freud's notion of psychosexual stages, with neu-
rosis arising from suppressed or misdirected development in ontog-
eny. If insightful nongenetic theories could be so egregiously
exaggerated in the past, should we be surprised that we are now
repeating this error by overextending the genuine excitement we
feel about genetic explanation?

I applaud the discovery of genes that predispose carriers to cer-
tain illnesses, or that cause disease directly in normal environments
(Tay-Sachs, sickle-cell anemia, Huntington's chorea)—forthe great-
est hope of cure lies in identification of a material substrate and a
mode of action. As the father of an autistic son, I also celebrate the
humane and liberating value of identifying inborn biological bases
for conditions once deemed purely psychogenic, and therefore sub-
tly blamed on parents (especially by professionals who swore up and
down they harbored no such intent, but merely meant to specify
sources in the interest of future prevention; autism, at different
times and by various psychologists, became a result either of too
much, or of too little, maternal love).

The brain, as an organ of the body, is as subject to disease and
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genetic defect as any other. I welcome the discovery of genetic
causes or influences for such scourges as schizophrenia, bipolar
manic depression, and obsessive-compulsive disorder. No pain can
match that of a parent who "loses" a vibrant and promising child to
the ravages of such illnesses, with their frequently delayed onset
near the end of life's second decade. Let us celebrate the release of
parents from consuming guilt and, more important of course, the
possibility of amelioration, or even cure, supplied by identification
of causes.

But all these genuine discoveries involve definite and specific
pathologies, diseases, or conditions that thwart what we may still
legitimately call "normal"” development—thatis, the bell curve. (Bell
curves are technically called normal distributions; they arise when
variation is distributed randomly around the mean—equallyin both
directions, with greater probability of values near the mean.) Spe-
cific pathologies do not fall on the bell curve, but usually form
clumps or clusters far from the curve's mean value and apart from
the normal distribution. The causes of these exceptions therefore
do not correspond with reasons for variation around the mean of
the bell curve itself.

Just because people with Down's syndrome tend to have quite
short stature as the result of an extra twenty-first chromosome, we
would not infer that short-statured people in the normal distribu-
tion of the bell curve owe their height to possession of an extra
chromosome. Similarly, the discovery of a gene "for" Huntington's
chorea does not imply the existence of a gene for high intelligence,
or low aggressivity, or high propensity for xenophobia, or special
attraction to faces, bodies, or legs of a sexual partner—or for any
other general feature that might be distributed as a bell curve in the
full population. "Category mistakes" are among the most common
errors of human thought: we commit a classic category mistake if
we equate the causes of normal variation with the reasons for pathol-
ogies (just as we make a category error in arguing that because
IQ has moderate heritability within groups, the causes for average
differences between groups must be genetic—see my review of The
Bell Curve in essay 1 at the back). Thus, we should be excited about
advances in identifying the genetic causes of certain diseases, but we
should not move from this style of explanation to the resolution of
behavioral variation in our general population.

Of all the baleful false dichotomies that stymie our understand-
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ing of the world's complexity, nature vs. nurture must rank among
the top two or three (a phony division only enhanced by the eu-
phony of these names). I don't think that any smoke screen infuri-
ates me more than the biodeterminist's frequent claim "But we are
the sophisticated ones; our opponents are pure environmentalists,
supporters of nurture alone; we recognize that behaviors arise by
an interaction of nature and nurture." May I then emphasize again,
as the text of The Mismeasure of Man does throughout, that all parties
to the debate, indeed all people of good will and decent information,
support the utterly uncontroversial statement that human form and
behavior arise from complex mixtures of genetic and environmen-
tal influences.

Errors of reductionism and biodeterminism take over in such
silly statements as "Intelligence is 60 percent genetic and 40 percent
environmental." A 60 percent (or whatever) "heritability" for intelli-
gence means no such thing. We shall not get this issue straight until
we realize that the “Interactionism” we all accept does not permit
such statements as "Trait x is 29 percent environmental and 71
percent genetic.

"

When causative factors (more than two, by the
way) interact so complexly, and throughout growth, to produce an
intricate adult being, we cannot, in principle, parse that being's be-
havior into quantitative percentages of remote root causes. The
adult being is an emergent entity who must be understood at his
own level and in his own totality. The truly salient issues are mallea-
bility and flexibility, not fallacious parsing by percentages. A trait
may be 90 percent heritable, yet entirely malleable. A twenty-dollar
pair of eyeglasses from the local pharmacy may fully correct a defect
of vision that is 100 percent heritable. A "60 percent" biodeterminist
is not a subtle interactionist, but a determinist on the "little bit preg-
nant" model.

Thus, for example, Mr. Murray, in high dudgeon about my
review of The Bell Curve (reprinted here as the first essay in the
concluding section), writes in the Wall Street Journal (December 2,
1994), excoriating my supposed unfairness to him:

Gould goes on to say that "Herrnstein and Murray violate fairness by con-
verting a complex case that can yield only agnosticism into a biased brief for
permanent and heritable differences.” Now compare Mr. Gould's words
with what Richard Herrnstein and I wrote in the crucial paragraph summa-
rizing our views on genes and race: "If the reader is now convinced that
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either the genetic or environmental explanations have won out to the exclu-
sion of the other, we have not done a sufficiently good job of presenting
one side or the other. It seems highly likely to us that both genes and the
environment have something to do with racial differences. What might the
mix be?"

Don't you get it yet, Mr. Murray? I did not state that you attribute
all difference to genetics—no person with an iota of knowledge
would say such a foolish thing. My quoted line does not so charge
you; my sentence states accurately that you advocate "permanent
and heritable differences”—not that you attribute all disparity to
genetics. Your own defense shows that you don't grasp the major
point. Your statement still portrays the issue as a battle of two sides,
with exclusive victory potentially available to one. No one believes
such a thing; everyone accepts interaction. You then portray your-
self as a brave apostle of modernity and scholarly caution for pro-
claiming it "highly likely . . . that both genes and the environment
have something to do with racial differences.”" You have only stated
a truism entirely outside the real issue. When you make the proper
distinction between heritability and flexibility of behavioral expres-
sion, then we might have a real debate beyond the rhetoric of
phrasing.

I shall not pursue my critique of TheBell Curve here, for I present
this effort in the first two essays of the concluding section. I only
wish to state that I decided to produce this revised version of The
Mismeasure of Man as a response to this latest cyclic episode of biode-
terminism. It might seem odd that a book written fifteen years ago
could serve as a rebuttal to a manifesto issued in 19g4—more than
odd, in fact, since our basic notions of causality may be thereby
inverted! And yet, as I reread The Mismeasure of Man, and made so
few changes beyond correcting typographical errors and excising
the few references entirely topical to 1981, I realized that my fifteen
year old book is written as a rebuttal to The Bell Curve. (Lest this
statement seem absurdly anachronistic, I hasten to point out that
Herrnstein's 1Q71 Atlantic Monthly article, a point by point epitome
of The Bell Curve, did form an important part of the context for The
Mismeasure of Man.) But my claim is not absurdly anachronistic for
another more important reason. The Bell Curve presents nothing
new. This eight hundred page manifesto is little more than a long
brief for the hard-line version of Spearman's g—[hetheory of intel-
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ligence as a unitary, rankable, genetically based, and minimally al-
terable thing in the head. The Mismeasure of Man is a logical,
empirical, and historical argument against this very theory of intelli-
gence. Of course I could not know the specifics of what the future
would bring. Butjust as Darwinism can provide as good an argu-
ment against future episodes ofcreationism as against the antievolu-
tionists of Darwin's own day, I trust that a cogent refutation of a
bankrupt theory will hold, with all its merit intact, if someone tries
to float a dead issue with no new support at some future moment.
Time, by itself, holds no alchemy to improve a case. If good argu-
ments cannot transcend time, then we might as well throw out our li-
braries.

Reasons, history and revision of The Mismeasure of Man
I. Reasons

My original reasons for writing The Mismeasure of Man mixed the
personal with the professional. I confess, first of all, to strong feel-
ings on this particular issue. I grew up in a family with a tradition of
participation in campaigns for social justice, and I was active, as a
student, in the civil rights movement at a time of great excitement
and success in the early 1960s.

Scholars are often wary of citing such commitments, for, in the
stereotype, an ice-cold impartiality acts as the sine qua non of proper
and dispassionate objectivity. I regard this argument as one of the
most fallacious, even harmful, claims commonly made in my profes-
sion. Impartiality (even if desirable) is unattainable by human beings
with inevitable backgrounds, needs, beliefs, and desires. It is dan-
gerous for a scholar even to imagine that he might attain complete
neutrality, for then one stops being vigilant about personal prefer-
ences and their influences—and then one truly falls victim to the
dictates of prejudice.

Objectivity must be operationally defined as fair treatment of
data, not absence of preference. Moreover, one needs to under-
stand and acknowledge inevitable preferences in order to know
their influence-—so that fair treatment of data and arguments can
be attained! No conceit could be worse than a belief in one's own
intrinsic objectivity, no prescription more suited to the exposure of
fools. (Phony psychics like Uri Geller have had particular success
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in bamboozling scientists with ordinary stage magic, because only
scientists are arrogant enough to think that they always observe with
rigorous and objective scrutiny, and therefore could never be so
fooled—while ordinary mortals know perfectly well that good per-
formers can always find a way to trick people.) The best form of
objectivity lies in explicitly identifying preferences so that their in-
fluence can be recognized and countermanded. (We deny our pref-
erences all the time in acknowledging nature's factuality. I really do
hate the fact of personal death, but will not base my biological views
on such distaste. Less facetiously, I really do prefer the kinder La-
marckian mode of evolution to what Darwin called the miserable,
low, bungling, and inefficient ways of his own natural selection—
but nature doesn't give a damn about my preferences, and works in
Darwin's mode, and I therefore chose to devote my professional life
to this study.)

We must identify preferences in order to constrain their influ-
ence on our work, but we do not go astray when we use such prefer-
ences to decide what subjects we wish to pursue. Life is short, and
potential studies infinite. We have a much better chance of accomp-
lishing something significant when we follow our passionate inter-
ests and work in areas of deepest personal meaning. Of course such
a strategy increases dangers of prejudice, but the gain in dedication
can overbalance any such worry, especially if we remain equally
committed to the overarching general goal of fairness, and fiercely
committed to constant vigilance and scrutiny of our personal biases.

(I have no desire to give Mr. Murray ammunition for future
encounters, but I have never been able to understand why he insists
on promulgating the disingenuous argument that he has no per-
sonal stake or preference in the subject of The Bell Curve, but only
took up his study from disinterested personal curiosity—the claim
that disabled him in our debate at Harvard, for he so lost credibility
thereby. After all, his overt record on one political side is far
stronger than my own on the other. He has been employed by right-
wing think tanks for years, and they don't hire flaming liberals. He
wrote the book, Common Ground, that became Reagan's bible as much
as Michael Harrington's Other America might have influenced Ken-
nedy Democrats. If I were he, I would say something like: "Look,
I'm a political conservative, and I'm proud of it. I know that the
argument of The Bell Curve meshes well with my politics. I recog-
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nized this from the beginning. In fact, this recognition led me to be
especially vigilant and careful when I analyzed the data of my book.
But I remain capable ofbeing fair with data and logical in argument,
and I believe that the available information supports my view. Be-
sides, I am not a conservative for capricious reasons. I believe that
the world does work in the manner of the bell curve, and that my
political views represent the best way to constitute governments in
the light of these realities." Now this argument I could respect,
while regarding both its premises and supporting data as false and
misinterpreted.) I wrote The Mismeasure of Man because I have a
different political vision, and because I also believe (or I would not
maintain the ideal) that people are evolutionarily constituted in a
way that makes this vision attainable—not inevitable, Lord only
knows, but attainable with struggle.

I therefore studied this subject with passion. I had participated
in the lunch counter sit-in phase of the civil rights movement. I had
attended Antioch College in southwestern Ohio, near Cincinnati
and the Kentucky state line—therefore "border" country, and still
largely segregated in the 1950s. There I had taken part in many
actions to integrate bowling alleys and skating rinks (previously with
"white" and "Negro" nights), movie theaters (previously blacks in
the balcony and whites downstairs), restaurants, and, in particular,
a Yellow Springs barber shop run by a stubborn man (whom I came
to respect in an odd way) named Gegner (meaning "adversary" in
German and therefore contributing to the symbolic value) who
swore that he couldn't cut a black man's hair because he didn't know
how. (I first met Phil Donahue when he covered this story as a
cub reporter for the Dayton Daily News.) 1 spent a good part of an
undergraduate year in England, effectively running an extensive
and successful campaign with another American (though we
couldn't be public spokespeople, given our "wrong" accents) to inte-
grate the largest dance hall in Britain, the Mecca Locarno ballroom
in Bradford. I hadjoys and sadnesses, successes and defeats. I felt
crushed when, in a wave of understandable though lamentable nar-
rowness, the black leaders ofthe Student Non-Violent Coordinating
Committee decided to remove whites from the organization.

All my grandparents were immigrants to America, and in the
group of Eastern European Jews whom Goddard and company
would have so severely restricted. I dedicated The Mismeasure of Man
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to my maternal Hungarian grandparents (the only ones I knew
well), both brilliant people with no access to much formal education.
My grandmother could speak four languages fluently, but could
only write her adopted English phonetically. My father became a
leftist, along with so many other idealists, during upheavals of the
depression, the Spanish Civil War, and the growth of nazism and
fascism. He remained politically active until poor health precluded
further stress, and politically committed thereafter. I shall always
be gratified to the point of tears that, although he never saw The
Mismeasure of Man in final form, he lived just long enough to read
the galley proofs and know (shades, I recognize, ofAl_]Olson singing
Kol Nidre as his dying father listened) that his scholar son had not
forgotten his roots.

Some readers may regard this confessional as a sure sign of too
much feeling to write a proper work in nonfiction. But I am willing
to bet that passion must be the central ingredient needed to lift
such books above the ordinary, and that most works of nonfiction
regarded by our culture as classical or enduring are centered in
their author's deep beliefs. I therefore suspect that most of my col-
leagues in this enterprise could tell similar stories of autobiographic
passion. I would also add that, for all my convictions about social
justice, I feel even more passionate about a closer belief central to
my personal life and activities: my membership in the "ancient and
universal company of scholars" (to cite the wonderfully archaic line
used by Harvard's president in conferring Ph.D.’s at our annual
commencement). This tradition represents, along with human
kindness, the greatest, most noble, and most enduring feature on
the bright side of a mixed panoply defining what we call "human
nature." Since I am better at scholarship than at kindness, I need to
cast my fealty with humanity's goodness in this sphere. May I end
up next toJudas Iscariot, Brutus, and Cassius in the devil's mouth
at the center of hell if I ever fail to present my most honest assess-
ment and bestjudgment of evidence for empirical truth.

My professional reason for writing The Mismeasure of Man was
also, in large part, personal. The saddest parochialism in academic
life—the depressing contrary to the ideals I mentioned in the last
paragraph—Ilies in the petty sniping that small-minded members of
one profession unleash when someone credentialed in another
world dares to say anything about activities in the sniper's parish.
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Thus has it always been, and thus do we dilute both the small plea-
sures and fierce joys of scholarship. Some scientists griped at Goethe
because a "poet" should not write about empirical nature (Goethe
did interesting and enduring work in mineralogy and botany; hap-
pily, each sniper tends to be parried by better scientists with generos-
ity of spirit, and Goethe numbered many biologists, especially
Etienne Geoffroy Saint-Hilaire, among his supporters). Others
groused when Einstein or Pauling exposed their humanity and
wrote about peace.

The most common, narrow-minded complaint about The Mis-
measure of Man goes: Gould is a paleontologist, not a psychologist;
he can't know the subject and his book must be bullshit. I want to
offer two specific rebuttals of this nonsense, but would first remind
my colleagues that we all might consider giving more than lip service
to the ideal of judging a work by its content, not the author's name
or rank.

For my first specific rebuttal, however, I do want to pull rank.
True, I am not a psychologist and I know little about the technicali-
ties of item selection in mental testing or the social use of results in
contemporary America. Hence, I carefully said nothing about these
subjects (and would not have written the book if I hadjudged mas-
tery of such material as essential for my intentions). My book, by the
way, has been commonly portrayed, even (to my chagrin) often
praised, as a general attack upon mental testing. The Mismeasure of
Man is no such thing, and I have an agnostic attitude (born largely
of ignorance) toward mental testing in general. If my critics doubt
this, and read these lines as a smoke screen, just consider my ex-
pressed opinion about Binet's original IQ test—strongly and en-
tirely positive (for Binet rejected the hereditarian interpretation,
and only wanted to use the test as a device to identify children in
need of special help; and for this humane goal, I have nothing but
praise). The Mismeasure of Man is a critique of a specific theory of
intelligence often supported by particular interpretation of a certain
style of mental testing: the theory of unitary, genetically based, un-
changeable intelligence.

The subject that I did choose for The Mismeasure of Man repre-
sents a central area of my professional expertise—in fact, I would
go further and say (now turning to my arrogant mode) that I have
understood this area better than most professional psychologists
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who have written on the history of mental testing, because they do
not have expertise in this vital subject, and I do. I am an evolutionary
biologist by training. Variation is the focal subject of evolutionary
biology. In Darwinian theory, evolution occurs (to put the point
technically for a moment) by the conversion of variation within pop-
ulations into differences between populations. That is (and now
more simply), individuals differ, and some of this variation has a
genetic basis. Natural selection works by differentially preserving
the variation that confers better adaptation in changing local envi-
ronments. As a caricature, for example, hairier elephants will do
better as ice sheets advance over Siberia, and woolly mammoths will
eventually evolve as selection, acting statistically and not absolutely,
preserves more hirsute elephants generation after generation. In
other words, variation within a population (some elephants hairier
than others at any moment) becomes converted into differences
through time (woolly mammoths as descendants of elephants with
ordinary amounts of hair).

Now consider the subjects of this mix: genetically based variation
within populations, and development of differences between popu-
lations—and what do you have? Voild:the subject of the The Mismea-
sure of Man. My book is about the measurement of supposedly
genetically based variation in intelligence among members ofa pop-
ulation (the aim of IQ testers assessing all the kids in a classroom, or
of nineteenth-century craniometricians measuring the heads of all
the workers in a factory, or weighing the brains of their dead aca-
demic colleagues). My book is also about the putative reasons for
measured differences between groups (racial in white vs. black, or
class-based in rich vs. poor, for example). If I know the technical
basis of any subject, I understand this material best (and many psy-
chologists don't because they have not had training in a profession
like evolutionary biology that regards the measurement of geneti-
cally based variation as central to its being).

For my second specific rebuttal, I entered paleontology in the
mid 1960s, at an interesting time in the profession's history, when
traditions of subjective and idiosyncratic description were begin-
ning to yield to calls for more quantitative, generalized, and theoret-
ically based approaches to fossil organisms. (I am, by the way, no
longer so beguiled by the lure of quantification, but I was so trained
and was once a true believer.) We young Turks of this movement
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all developed expertise in two areas, then most unfamiliar (if not
anathema) to practicing paleontologists: statistics and computers.

I was therefore trained in the statistical analysis of genetically
based variation within and between pOpulationS—again, the key
subject of The Mismeasure of Man (for Homo sapiens is a variable bio-
logical species, no different in this regard from all the other organ-
isms I had studied). I think, in other words, that I approached the
mismeasure of man with requisite and unconventional expertise
from an appropriate profession that has not often enough pro-
moted its special say about a subject so close to its center.

In writing numerous essays on the lives of scientists, I have
found that books on general topics or full systems usually originate
in tiny puzzles or little troubling issues, not usually from an abstract
or overarching desire to know the nature of totality. Thus, the sev-
enteenth-century scriptural geologist Thomas Burnet built up to a
general theory of the earth because he wanted to know the source
of water for Noah's flood. The eighteenth-century geologist James
Hutton developed an equally comprehensive system from an initial
niggling paradox: if God made soil for human agriculture, but soil
derives from erosion of rocks; and if the erosion of rocks will ulti-
mately destroy the land and put the entire earth under water, then
how could God choose a means of our eventual destruction as a
method for making the soil that sustains us? (Hutton answered by
inferring the existence of internal forces that raise mountains from
the deep, thus developing a cyclical theory of erosion and repair—
an ancient world with no vestige of a beginning, or prospect of
an end.)

The Mismeasure of Man also began with a tiny insight that stunned
me with a frisson of recognition. Our young Turk generation of
paleontologists linked statistics and computers by learning the tech-
nique of multivariate analysis—that is, the simultaneous statistical
consideration of relationships among many measured properties of
organisms (length ofbones, perhaps, for fossil species, performance
on numerous mental tests for humans in the mismeasure of man).
These techniques are not all conceptually difficult; many had been
partly developed or envisioned earlier in the century. But practical
utility requires immensely long computations that only became pos-
sible with the development of computers.

I was trained primarily in the granddaddy of multivariate tech-



REVISED AND EXPANDED EDITION 43

niques (still vigorously in vogue and eminently useful): factor analy-
sis. I had learned this procedure as an abstract mathematical theory
and had applied factor analysis to the study of growth and evolution
in various fossil organisms (for example, my Ph.D. thesis, published
in 1969, on Bermudian land snails; and one of my first papers,
published in 1967, on growth and form in pelycosaurian reptiles—
those peculiar creatures with sails on their backs, always included in
sets of plastic dinosaurs, but really ancestors of mammals and not
dinosaurs at all).

Factor analysis allows one to find common axes influencing sets
of independently measured variables. For example, as an animal
grows, most bones get longer——so general increase in size acts as a
common factor behind the positive correlations measured for the
length of bones in a series of organisms varying from small to large
within a species. This example is trivial. In a more complex case,
subject to numerous interpretations, we generally measure positive
correlations among mental tests given to the same person——that is,
in general and with many exceptions, people who do well on one
kind of test tend to do well on others. Factor analysis might detect a
general axis that can, in a mathematical sense, capture a common
element in thisjoint variation among tests.

I had spent a year learning the intricacies of factor analysis. I
was then historically naive, and never dreamed that such a valuable
abstraction, which I had applied only to fossils with minimal political
import, might have arisen in a social context to tout a particular
theory of mental functioning with definite political meaning. Then
one day I was reading, quite aimlessly and only for leisure, an article
about the history of mental testing, and I realized that Spearman's
g—[hecentral claim of the unitary theory of intelligence, and the
only justification that such a notion has ever had (The Bell Curve is
fundamentally a long defense of g, explicitly so stated)—was noth-
ing more than the first principal component of a factor analysis of
mental tests. Moreover, I learned that Spearman had invented the
technique of factor analysis specifically to study the underlying basis
of positive correlation among tests. I also knew that principal com-
ponents of factor analyses are mathematical abstractions, not empir-
ical realities—and that every matrix subject to factor analysis can be
represented just as well by other components with different mean-
ings, depending on the style of factor analysis applied in a particular
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case. Since the chosen style is largely a matter of researcher's prefer-
ence, one cannot claim that principal components have empirical
reality (unless the argument can be backed up with hard data of
another sort; the mathematical evidence alone will never suffice,
because we can always generate alternative axes with entirely differ-
ent meanings).

There can only be a few such moments—the eurekas, the scales
dropping from the eyes——in a scholar's life. My precious abstraction,
the technique powering my own research at the time, had not been
developed to analyze fossils, or to pursue the idealized pleasure
of mathematics. Spearman had invented factor analysis to push a
certain interpretation of mental tests—one that has plagued our
century with its biodeterminist implications. (I am confident about
the order of causality because Spearman had been defending the
theory of unitary intelligence for years with other nonmultivariate
techniques before he invented factor analysis. Thus we know that
he developed factor analysis to support the lheory—and that the
theory did not arise subsequently from thoughts inspired by the first
results of factor analysis.) A frisson of mixed fascination and a bit
of anger passed up and down my spine, as much of my previous
idealization of science collapsed (ultimately to be replaced by a far
more humane and sensible view). Factor analysis had been invented
for a social use contrary to my beliefs and values.

I felt personally offended, and this book, though not written
until some ten years later, ultimately arose from this insight and
feeling of violation. I felt compelled to write The Mismeasureof Man.
My favorite research tool had arisen for an alien social use. Further-
more, and in another irony, the harmful hereditarian version of 1Q
had not developed in Europe, where Binet had invented the test for
benevolent purposes, but in my own country of America, honored
for egalitarian traditions. I am a patriot at heart. I had to write the
book to make correction and ask for understanding.

2. History and revision

I published The Mismeasure of Man in 1981; the book has certainly
had an active and fascinating history ever since. I was proud when
Mismeasure won the National Book Critics Circle award in nonfic-
tion, for this prize is the professional's accolade, given by those who
do the reviewing. The reviews themselves followed an interesting
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pattern—uniformly warm in the serious popular press, predictably
various in technical journals of psychology and the social sciences.
Most of the leading mental testers in the hereditarian tradition
wrote major reviews, and one might well guess their thrust. Arthur
Jensen, for example, did not like the book. But most other profes-
sional psychologists wrote with praise, often copious and unstinting.

The nadir certainly arrived (with a bit of humor in the absurdity)
in the Fall 1983 issue of an archconservative journal, The Public
Interest, when my dyspepsic colleague Bernard D. Davis published a
ridiculous personal attack on me and the book under the title "Neo-
Lysenkoism, IQ), and the Press." His thesis may be easily summa-
rized: Gould's book got terrific reviews in the popular press, but all
academic writers panned it unmercifully. Therefore the book is
politically motivated crap, and Gould himself isn't much better in
anything he does, including punctuated equilibrium and all his evo-
lutionary ideas.

Lovely stuff. I firmly believe in not answering unfair negative
reviews, for nothing can so disorient an attacker as silence. But
this was a bit too much, so I canvassed among friends. Both Noam
Chomsky and Salvador Luria, great scholars and humanists, said
essentially the same thing: never reply unless your attacker has
floated a demonstrably false argument, which, ifunanswered, might
develop a "life of its own." I felt that Davis's diatribe fell into this
category and therefore responded in the Spring 1984 issue of the
samejournal (my only publication injournals of that ilk).

As I explained and documented, Mr. Davis had only read a few
reviews, probably in publications that he liked, or that had been sent
to him by colleagues sharing his political persuasions. I, thanks to
my publisher's prodigious clipping service, had all the reviews. I
picked out all twenty-four written by academic experts in psychol-
ogy and found fourteen positive, three mixed, and seven negative
(nearly all of these by hereditarian mental testers—what else would
one expect?). I was particularly pleased that Cyril Burt's old periodi-
cal The British Journal of Mathematical and Statistical Psychology, had
written one of the most positive accounts: "Gould has performed a
valuable service in exposing the logical basis of one of the most
important debates in the social sciences, and this book should be
required reading for students and practitioners alike."

The book has sold strongly ever since publication and has now
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surpassed 250,000 copies, plus translations into ten languages. I
have been particularly gratified by the warm and challenging corre-
spondence that has continually come my way (and at least amused
by some of the hate mail, including a few threats from neo-Nazis
and anti-Semites). I am particularly glad, in retrospect, that I chose
to write in a way that surely precluded maximal eclat at publication
(as a breezier style with more references to immediate issues would
have accomplished), but that gave the book staying power (a focus
on founding arguments, analyzed by consulting original sources in
their original languages).

The Mismeasure of Man is not easy reading, but I intended the
book for all serious people with interest in the subject. I followed
the two cardinal rules that I use in writing my essays. First, do not
waffle on about generalities (as I fear I have done a bit in this intro-
duction—sins of my middle age, no doubt!). Focus on those small,
but fascinating, details that can pique people's interest and illustrate
generalities far better than overt and tendentious discussion. This
strategy provides a better book for readers, but also makes the com-
position so much more fun for me. I got to read all the original
sources; I had all the pleasure of poking into Broca's data and find-
ing the holes and unconscious prejudices, ofreconstructing Yerkes's
test to army recruits, of hefting a skull filled with lead shot. How
much more rewarding than easy reliance on secondary sources, and
copying a few conventional thoughts from other commentators.

Second, simplify writing by eliminating jargon, of course, but
do not adulterate concepts; no compromises, no dumbing down.
Popularization is part of a great humanistic tradition in serious
scholarship, not an exercise in dumbing down for pleasure or profit.
I therefore did not shy from difficult, even mathematical material.
Since I've been holding back for fifteen years, permit me a few
paragraphs for pure bragging and saying what has pleased me most
about the book.

The history of mental testing in the twentieth century has two
major strands: scaling and ranking by mental age as represented
by IQ testing, and analysis of correlations among mental tests as
manifested in factor analysis. Effectively every popular work on
mental testing explains the IQ thread in detail and virtually ignores
factor analysis. This strategy is followed for an obvious and under-
standable reason: the IQ story is easy to explain and comprehend;
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factor analysis, and multivariate thinking in general, are enor-
mously difficult for most people and hard to express without consid-
erable mathematics.

But such conventional works cannot adequately present the his-
tory of the hereditarian theory of unitary intelligence—for this no-
tion relies so crucially on both parts. We must understand why
people ever thought that a unilinear ranking could order people by
mental worth—the 1Q thread, usually well treated. But we cannot
grasp or interpret the theory of unitary intelligence until we know
the basis for the prior claim that intelligence can be interpreted as a
single entity (that might then be measured by a single number like
I1Q). This rationale derives from factor analysis and its supposed
validation of Spearman's g—theunitary thing in the head. But fac-
tor analysis has usually been ignored, thus precluding all possibility
of real understanding.

I resolved that I would treat factor analysis head-on—and I have
never struggled so hard to render material in a manner accessible
to general readers. I kept failing because I could not translate the
mathematics into understandable prose. Then I finally realized, in
one of those "aha" insights, that I could use Thurstone's alternative
geometrical representation oftests and axes as vectors (arrows) radi-
ating from a common point, rather than the usual algebraic formu-
lations. This approach solved my problem because most people
grasp pictures better than numbers. The resulting Chapter 7 is by
no means easy. It will never rank high in public acclaim, but I have
never been so proud of anything else I ever wrote for popular audi-
ences. I think I found the key for presenting factor analysis, and
one of the most important scientific issues of the twentieth century
cannot be understood without treating this subject. Nothing has
ever gratified me more than numerous unsolicited comments from
professional statisticians over the years, thanking me for this chap-
ter and affirming that I had indeed succeeded in conveying factor
analysis, and that I had done so accurately and understandably. I
am not nearly ready, but I will eventually chant my Nunc dimittis
in peace.

One final and peripheral point about factor analysis and Cyril
Burt: My chapter on factor analysis bears the title "The Real Error
of Cyril Burt: Factor Analysis and the Reification of Intelligence."
Burt had been charged with overt fraud in making up data for his
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studies, done at the end ofa long career, on identical twins separated
early in life and reared in different social circumstances. Inevitably,
I suppose, some recent commentators have tried to rehabilitate Burt
and to cast doubt upon the charges. I regard these attempts as weak
and doomed to failure, for the evidence of Burt's fraud seems con-
clusive and overwhelming to me. But I wish to emphasize that I
regard the subject as unfortunate, diversionary, and unimportant—
and the title of my chapter tried to express this view, though perhaps
in a pun too opaque. Whatever Burt did or did not do as a pitiful
old man (and I ended up feeling quite sympathetic toward him, not
gloating over his exposure, but understanding the sources of his
action in personal pain and possible mental illness), this late work
had no enduring significance in the history of mental testing. Burt's
earlier, deep, and honest error embodies the fascinating and por-
tentous influence of his career. For Burt was the most important of
post-Spearmanian factor analysts (he inherited Spearman's aca-
demic pOSt)—and the key error of factor analysis lies in reification,
or the conversion of abstractions into putative real entities. Factor
analysis in the hereditarian mode, not later studies of twins, repre-
sented Burt's "real" error—for reification comes from the Latin for
res, or real thing.

Inevitably, as for all active subjects, much has changed, some-
times to my benefit and sometimes to my deficit, since the book first
appeared in 1g81. But I have chosen to leave the main text essen-
tially "as is" because the basic form of the argument for unitary,
rankable, heritable, and largely unchangeable intelligence has never
varied much, and the critiques are similarly stable and devastating.
As noted before, I have deleted a few references topical to 1981,
changed a few minor errors of typography and fact, and inserted a
few footnotes to create a bit of dialogue between me in 1981 and me
now. Otherwise, you read my original book in this revised edition.

The major novelty of this revision lies in the two slices of bread
that surround the meat of my original text—this prefatory state-
ment in front and the concluding section of essays at the end. I have
included five essays in two groups for this closing slice. The first
group of two reproduces my two very different reviews of The Bell
Curve. The first appeared in TheNew Yorker for November 28, 1994.
I was particularly pleased because Mr. Murray became so apoplectic
about this article, and because so many people felt that I had pro-
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vided a comprehensive and fair (if sharp) commentary by critiquing
both the illogic of The Bell Curve’squadripartite general argument,
and the inadequacies of the book's empirical claims (largely exposed
by showing how the authors buried conclusively contrary data in an
appendix while celebrating their potential support in the main text).
I felt grateful that this review was the first major comment to appear
based on a complete reading and critique of the book's actual text
(others had written cogent commentaries on TheBell Curve's politics,
but had disclaimed on the text, pleading inability to comprehend
the mathematics!). The second represents my attempts to provide a
more philosophical context for The Bell Curve's fallacy by consider-
ing its consonance with other arguments from the history of biode-
terminism. This essay, published in Natural History in February
1995, repeats some material from The Mismeasure of Man in the
section on Binet and the origin of the IQ test—but I left the redun-
dancy alone since I thought that this different context for citing
Binet might strike readers as interesting. The first section on Gobi-
neau, the granddaddy of modern scientific racism, represents mate-
rial that I probably should have originally placed, but did not, in The
Mismeasure of Man.

The second group includes three historical essays on key figures
from the seventeenth, eighteenth, and nineteenth centuries respec-
tively. We first meet Sir Thomas Browne and his seventeenth-cen-
tury refutation of the canard "that Jews stink." But I valued
Browne's argument primarily for following the cogent form that
has opposed biodeterminism ever since—so his old refutation has
enduring worth. This essay ends with a summary of the startling
revision that modern genetic and evolutionary data about human
origins must impose upon our notion of races and their meaning.

The second essay analyzes the founding document of modern
racial classification, the fivefold system devised in the late eighteenth
century by the genially liberal German anthropologist Blumenbach.
I use this essay to show how theory and unconscious presupposition
always influence our analysis and organization of presumably objec-
tive data. Blumenbach meant well, but ended up affirming racial
hierarchy by way of geometry and aesthetics, not by any overt vi-
ciousness. If you ever wondered why white folks are named Cauca-
sians in honor of a small region in Russia, you will find the answer
in this essay and in Blumenbach's definitions. The last article sum-
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marizes Darwin's sometimes conventional, sometimes courageous
views on racial differences and ends with a plea for understanding
historical figures in the context of their own times, and not in anach-
ronistic reference to ours.

I did not want to end with stale bread, and therefore sought to
build this closing section from essays not previously anthologized.
Of the five, only one has appeared before in my own collections—
the last piece on Darwin from Eight Little Piggies. But I could not
bear to expunge my personal hero, while concluding with this essay
grants me symmetry by allowing the book to close with the same
wonderful line from Darwin that both begins this essay on the open-
ing slice of bread and serves as the epigraphic quote for the meat of
this book, the text of The Mismeasure of Man. One other essay—The
New Yorker review of The Bell Curve—hadeen reprinted.in collec-
tions quickly published in response to Murray and Herrnstein's
book. The other essays have never been anthologized before, and I
purposely left them out of my next collection to appear, Dinosaur in
a Haystack.

This subject of biodeterminism has a long, complex, and conten-
tious history. We can easily get lost in the minutiae of abstract aca-
demic arguments. But we must never forget the human meaning of
lives diminished by these false arguments—and we must, primarily
for this reason, never flag in our resolve to expose the fallacies of
science misused for alien social purposes. So let me close with the
operative paragraph of The Mismeasure of Man: "We pass through
this world but once. Few tragedies can be more extensive than the
stunting of life, few injustices deeper than the denial of an opportu-
nity to strive or even to hope, by a limit imposed from without, but
falsely identified as lying within."
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Introduction

CITIZENS ofF THE REPUBLIC, Socrates advised, should be educated and
assigned by merit to three classes: rulers, auxiliaries, and crafts-
men. A stable society demands that these ranks be honored and
that citizens accept the status conferred upon them. But how can
this acquiescence be secured? Socrates, unable to devise a logical
argument, fabricates a myth. With some embarrassment, he tells
Glaucon:

I will speak, although I really know not how to look you in the face, or in
what words to utter the audacious fiction. . . . They [the citizens] are to be
told that their youth was a dream, and the education and training which
they received from us, an appearance only; in reality during all that time
they were being formed and fed in the womb of the earth. . . .

Glaucon, overwhelmed, exclaims: "You had good reason to be
ashamed of the lie which you were going to tell." "True," replied
Socrates, "but there is more coming; I have only told you half."

Citizens, we shall say to them in our tale, you are brothers, yet God has
framed you differently. Some of you have the power of command, and in
the composition of these he has mingled gold, wherefore also they have
the greatest honor; others he has made of silver, to be auxiliaries; others
again who are to be husbandmen and craftsmen he has composed of brass
and iron; and the species will generally be preserved in the children. . . .
An oracle says that when a man of brass or iron guards the State, it will be
destroyed. Such is the tale; is there any possibility of making our citizens
believe in it?

Glaucon replies: "Not in the present generation; there is no way of
accomplishing this; but their sons may be made to believe in the
tale, and their son's sons, and posterity after them."
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Glaucon had uttered a prophesy. The same tale, in different
versions, has been promulgated and believed ever since. The jus-
tification for ranking groups by inborn worth has varied with the
tides of Western history. Plato relied upon dialectic, the Church
upon dogma. For the past two centuries, scientific claims have
become the primary agent for validating Plato's myth.

This book is about the scientific version of Plato's tale. The gen-
eral argument may be called biological determinism. It holds that
shared behavioral norms, and the social and economic differences
between human groups———primari]y races, classes, and sexes—arise
from inherited, inborn distinctions and that society, in this sense, is
an accurate reflection of biology. This book discusses, in historical
perspective, a principal theme within biological determinism: the
claim that worth can be assigned to individuals and groups by mea-
suring intelligence as a single quantity. Two major sources of data have
supported this theme: craniometry (or measurement of the skull)
and certain styles of psychological testing.

Metals have ceded to genes (though we retain an etymological
vestige of Plato's tale in speaking of people's worthiness as their
“mettle”). But the basic argument has not changed: that social and
economic roles accurately reflect the innate construction of people.
One aspect of the intellectual strategy has altered, however. Soc-
rates knew that he was telling a lie.

Determinists have often invoked the traditional prestige of sci-
ence as objective knowledge, free from social and political taint.
They portray themselves as purveyors of harsh truth and their
opponents as sentimentalists, ideologues, and wishful thinkers.
Louis Agassiz (1850, p. 111),defending his assignment of blacks to
a separate species, wrote: "Naturalists have a right to consider the
questions growing out of men's physical relations as merely scien-
tific questions, and to investigate them without reference to either
politics or religion." Carl C. Brigham (1923), arguing for the exclu-
sion of southern and eastern European immigrants who had
scored poorly on supposed tests of innate intelligence stated: "The
steps that should be taken to preserve or increase our present intel-
lectual capacity must of course be dictated by science and not by
political expediency." And Cyril Burt, invoking faked data com-
piled by the nonexistent Ms. Conway, complained that doubts
about the genetic foundation of IQ "appear to be based rather on
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the social ideals or the subjective preferences of the critics than on
any first-hand examination of the evidence supporting the oppo-
site view" (in Conway, 1959, p. 15).

Since biological determinism possesses such evident utility for
groups in power, one might be excused for suspecting that it also
arises in a political context, despite the denials quoted above. After
all, if the status quo is an extension of nature, then any major
change, if possible at all, must inflict an enormous cost—psycholog-
ical for individuals, or economic for society—in forcing people into
unnatural arrangements. In his epochal book, An American Dilemma
(1944), Swedish sociologist Gunnar Myrdal discussed the thrust of
biological and medical arguments about human nature: "They
have been associated in America, as in the rest of the world, with
conservative and even reactionary ideologies. Under their long
hegemony, there has been a tendency to assume biological causa-
tion without question, and to accept social explanations only under
the duress of a siege of irresistible evidence. In political questions,
this tendency favored a do-nothing policy." Or, as Condorcet said
more succinctly a long time ago: they "make nature herself an
accomplice in the crime of political inequality."

This book seeks to demonstrate both the scientific weaknesses
and political contexts of determinist arguments. Even so, I do not
intend to contrast evil determinists who stray from the path of sci-
entific objectivity with enlightened antideterminists who approach
data with an open mind and therefore see truth. Rather, I criticize
the myth that science itselfis an objective enterprise, done properly
only when scientists can shuck the constraints of their culture and
view the world as it really is.

Among scientists, few conscious ideologues have entered these
debates on either side. Scientists needn't become explicit apologists
for their class or culture in order to reflect these pervasive aspects
of life. My message is not that biological determinists were bad sci-
entists or even that they were always wrong. Rather, I believe that
science must be understood as a social phenomenon, a gutsy,
human enterprise, not the work of robots programed to collect
pure information. I also present this view as an upbeat for science,
not as a gloomy epitaph for a noble hope sacrificed on the altar of
human limitations.

Science, since people must do it, is a socially embedded activity.
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It progresses by hunch, vision, and intuition. Much of its change
through time does not record a closer approach to absolute truth,
but the alteration of cultural contexts that influence it so strongly.
Facts are not pure and unsullied bits of information; culture also
influences what we see and how we see it. Theories, moreover, are
not inexorable inductions from facts. The most creative theories
are often imaginative visions imposed upon facts; the source of
imagination is also strongly cultural.

This argument, although still anathema to many practicing sci-
entists, would, I think, be accepted by nearly every historian of
science. In advancing it, however, I do not ally myself with an
overextension now popular in some historical circles: the purely
relativistic claim that scientific change only reflects the modification
of social contexts, that truth is a meaningless notion outside cul-
tural assumptions, and that science can therefore provide no
enduring answers. As a practicing scientist, I share the credo of my
colleagues: I believe that a factual reality exists and that science,
though often in an obtuse and erratic manner, can learn about it.
Galileo was not shown the instruments of torture in an abstract
debate about lunar motion. He had threatened the Church's con-
ventional argument for social and doctrinal stability: the static
world order with planets circling about a central earth, priests sub-
ordinate to the Pope and serfs to their lord. But the Church soon
made its peace with Galileo's cosmology. They had no choice; the
earth really does revolve about the sun.

Yet the history of many scientific subjects is virtually free from
such constraints of fact for two major reasons. First, some topics
are invested with enormous social importance but blessed with very
little reliable information. When the ratio of data to social impact
is so low, a history of scientific attitudes may be little more than an
oblique record of social change. The history of scientific views on
race, for example, serves as a mirror of social movements (Provine,
1973). This mirror reflects in good times and bad, in periods of
belief in equality and in eras of rampant racism. The death knell
of the old eugenics in America was sounded more by Hitler's par-
ticular use of once-favored arguments for sterilization and racial
purification than by advances in genetic knowledge.

Second, many questions are formulated by scientists in such a
restricted way that any legitimate answer can only validate a social
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preference. Much of the debate on racial differences in mental
worth, for example, proceeded upon the assumption that intelli-
gence is a thing in the head. Until this notion was swept aside, no
amount of data could dislodge a strong Western tradition for
ordering related items into a progressive chain of being.

Science cannot escape its curious dialectic. Embedded in sur-
rounding culture, it can, nonetheless, be a powerful agent for ques-
tioning and even overturning the assumptions that nurture it.
Science can provide information to reduce the ratio of data to
social importance. Scientists can struggle to identify the cultural
assumptions of their trade and to ask how answers might be for-
mulated under different assertions. Scientists can propose creative
theories that force startled colleagues to confront unquestioned
procedures. But science's potential as an instrument for identifying
the cultural constraints upon it cannot be fully realized until sci-
entists give up the twin myths of objectivity and inexorable march
toward truth. One must, indeed, locate the beam in one's own eye
before interpreting correctly the pervasive motes in everybody
else's. The beams can then become facilitators, rather than imped-
iments.

Gunnar Myrdal (1944) captured both sides of this dialectic
when he wrote:

A handful of social and biological scientists over the last 50 years have
gradually forced informed people to give up some of the more blatant of
our biological errors. But there must be still other countless errors of the
same sort that no living man can yet detect, because of the fog within which
our type of Western culture envelops us. Cultural influences have set up
the assumptions about the mind, the body, and the universe with which we
begin; pose the questions we ask; influence the facts we seek; determine
the interpretation we give these facts; and direct our reaction to these
interpretations and conclusions.

Biological determinism is too large a subject for one man and
one book—for it touches virtually every aspect of the interaction
between biology and society since the dawn of modern science. I
have therefore confined myself to one central and manageable
argument in the edifice of biological determinism—an argument in
two historical chapters, based on two deep fallacies, and carried
forth in one common style.
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The argument begins with one of the fallacies—reification, or
our tendency to convert abstract concepts into entities (from the
Latin res, or thing). We recognize the importance of mentality in
our lives and wish to characterize it, in part so that we can make
the divisions and distinctions among people that our cultural and
political systems dictate. We therefore give the word "intelligence"
to this wondrously complex and multifaceted set of human capa-
bilities. This shorthand symbol is then reified and intelligence
achieves its dubious status as a unitary thing.

Once intelligence becomes an entity, standard procedures of
science virtually dictate that a location and physical substrate be
sought for it. Since the brain is the seat of mentality, intelligence
must reside there.

We now encounter the second fallacy—ranking, or our pro-
pensity for ordering complex variation as a gradual ascending
scale. Metaphors of progress and gradualism have been among the
most pervasive in Western thought—-see Lovejoy's classic essay
(1936) on the great chain of being or Bury's famous treatment
(1920) of the idea of progress. Their social utility should be evident
in the following advice from Booker T. Washington (1904, p. 245)
to black America:

For my race, one of its dangers is that it may grow impatient and feel that
it can get upon its feet by artificial and superficial efforts rather than by
the slower but surer process which means one step at a time through all
the constructive grades of industrial, mental, moral and social develop-
ment which all races have had to follow that have become independent
and strong.

But ranking requires a criterion for assigning all individuals to
their proper status in the single series. And what better criterion
than an objective number? Thus, the common style embodying
both fallacies of thought has been quantification, or the measure-
ment of intelligence as a single number for each person.* This
book, then, is about the abstraction ofintelligence as a single entity,
its location within the brain, its quantification as one number for

*Peter Medawar (1977, p. 138) has presented other interesting examples of "the
illusion embodied in the ambition to attach a single number valuation to complex
quantities”—for example, the attempts made by demographers to seek causes for
trends in population in a single measure of "reproductive prowess,” or the desire of
soil scientists to abstract the "quality" of a soil as a single number.
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each individual, and the use of these numbers to rank people in a
single series of worthiness, invariably to find that oppressed and
disadvantaged groups-—races, classes, or sexes—are innately infe-
rior and deserve their status. In short, this book is about the Mis-
measure of Man.*

Different arguments for ranking have characterized the last
two centuries. Craniometry was the leading numerical science of
biological determinism during the nineteenth century. I discuss
(Chapter 2) the most extensive data compiled before Darwin to
rank races by the sizes of their brains—the skull collection of Phil-
adelphia physician Samuel George Morton. Chapter 3 treats the
flowering of craniometry as a rigorous and respectable science in
the school of Paul Broca in late nineteenth-century Europe. Chap-
ter 4 then underscores the impact of quantified approaches to
human anatomy in nineteenth-century biological determinism. It
presents two case studies: the theory of recapitulation as evolution's
primary criterion for unilinear ranking of human groups, and the
attempt to explain criminal behavior as a biological atavism
reflected in the apish morphology of murderers and other mis-
creants.

What craniometry was for the nineteenth century, intelligence
testing has become for the twentieth, when it assumes that intelli-
gence (or at least a dominant part ofit) is a single, innate, heritable,
and measurable thing. I discuss the two components of this invalid
approach to mental testing in Chapter 5 (the hereditarian version
of the IQ scale as an American product) and Chapter 6 (the argu-
ment for reifying intelligence as a single entity by the mathematical
technique of factor analysis). Factor analysis is a difficult mathe-
matical subject almost invariably omitted from documents written
for nonprofessionals. Yet I believe that it can be made accessible
and explained in a pictorial and nonnumerical way. The material
of Chapter 6 is still not "easy reading," but I could not leave it out—
for the history of intelligence testing cannot be understood without
grasping the factor analytic argument and understanding its deep

* Following strictures of the argument outlined above, I do not treat all theories of
craniometrics (I omit phrenology, for example, because it did not reify intelligence
as a single entity but sought multiple organs with the brain). Likewise, I exclude
many important and often quantified styles of determinism that did not seek to
measure intelligence as a property of the brain—for example, most of eugenics.
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conceptual fallacy. The great IQ debate makes no sense without
this conventionally missing subject.

I have tried to treat these subjects in an unconventional way by
using a method that falls outside the traditional purview of either
a scientist or historian operating alone. Historians rarely treat the
quantitative details in sets of primary data. They write, as I cannot
adequately, about social context, biography, or general intellectual
history. Scientists are used to analyzing the data of their peers, but
few are sufficiently interested in history to apply the method to
their predecessors. Thus, many scholars have written about Broca's
impact, but no one has recalculated his sums.

I have focused upon the reanalysis of classical data sets in cra-
niometry and intelligence testing for two reasons beyond my incom-
petence to proceed in any other fruitful way and my desire to do
something a bit different. I believe, first of all, that Satan also
dwells with God in the details. If the cultural influences upon sci-
ence can be detected in the humdrum minutiae of a supposedly
objective, almost automatic quantification, then the status of bio-
logical determinism as a social prejudice reflected by scientists in
their own particular medium seems secure.

The second reason for analyzing quantitative data arises from
the special status that numbers enjoy. The mystique of science pro-
claims that numbers are the ultimate test of objectivity. Surely we
can weigh a brain or score an intelligence test without recording
our social preferences. If ranks are displayed in hard numbers
obtained by rigorous and standardized procedures, then they must
reflect reality, even if they confirm what we wanted to believe from
the start. Antideterminists have understood the particular prestige
of numbers and the special difficulty that their refutation entails.
Léonce Manouvrier (190§, p. 406), the nondeterminist black sheep
of Broca's fold, and a fine statistician himself, wrote of Broca's data
on the small brains of women:

Women displayed their talents and their diplomas. They also invoked philo-
sophical authorities. But they were opposed by numbers unknown to Con-
dorcet or to John Stuart Mill. These numbers fell upon poor women like
a sledge hammer, and they were accompanied by commentaries and sar-
casms more ferocious than the most misogynist imprecations of certain
church fathers. The theologians had asked if women had a soul. Several
centuries later, some scientists were ready to refuse them a human intelli-
gence.
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If—as I believe I have shown—quantitative data are as subject to
cultural constraint as any other aspect of science, then they have
no special claim upon final truth.

In reanalyzing these classical data sets, I have continually
located a priori prejudice, leading scientists to invalid conclusions
from adequate data, or distorting the gathering of data itself. In a
few cases—QCyril Burt's documented fabrication of data*on IQ of
identical twins, and my discovery that Goddard altered photo-
graphs to suggest mental retardation in the Kallikaks—we can
specify conscious fraud as the cause of inserted social prejudice.
But fraud is not historically interesting except as gossip because the
perpetrators know what they are doing and the unconscious biases
that record subtle and inescapable constraints of culture are not
illustrated. In most cases discussed in this book, we can be fairly
certain that biases—though often expressed as egregiously as in
cases of conscious fraud—were unknowingly influential and that
scientists believed they were pursuing unsullied truth.

Since many of the cases presented here are so patent, even ris-
ible, by today's standards, I wish to emphasize that I have not taken
cheap shots at marginal figures (with the possible exceptions of Mr.
Bean in Chapter 3, whom I use as a curtain-raiser to illustrate a
general point, and Mr. Cartwright in Chapter 2, whose statements
are too precious to exclude). Cheap shots come in thick cata-
logues—from a eugenicist named W. D. McKim, Ph.D. (1900), who
thought that all nocturnal housebreakers should be dispatched
with carbonic acid gas, to a certajn English professor who toured
the United States during the late nineteenth century, offering the
unsolicited advice that we might solve our racial problems if every
Irishman killed a Negro and got hanged for it.* Cheap shots are
also gossip, not history; they are ephemeral and uninfluential,
however amusing. I have focused upon the leading and most influ-
ential scientists of their times and have analyzed their major works.

I have enjoyed playing detective in most of the case studies that
make up this book: finding passages expurgated without comment

* Also too precious to exclude is my favorite modern invocation of biological deter-
minism as an excuse for dubious behavior. Bill Lee, baseball's self-styled philoso-
pher, justifying the beanball (New York Times, 24 July 1976): "I read a book in college
called ‘Territorial Imperative.” A fellow always has to protect his master's home
much stronger than anything down the street; My territory is down and away from
the hitters. If they're going out there and getting the ball, I'll have to come in close."
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in published letters, recalculating sums to locate errors that sup-
port expectations, discovering how adequate data can be filtered
through prejudices to predetermined results, even giving the
Army Mental Test for illiterates to my own students with interest-
ing results. But I trust that whatever zeal any investigator must
invest in details has not obscured the general message: that deter-
minist arguments for ranking people according to a single scale of
intelligence, no matter now numerically sophisticated, have re-
corded little more than social prejudice—and that we learn some-
thing hopeful about the nature of science in pursuing such an
analysis.

If this subject were merely a scholar's abstract concern, I could
approach it in more measured tone. But few biological subjects
have had a more direct influence upon millions of lives. Biological
determinism is, in its essence, a theory of limits. It takes the current
status of groups as a measure of where they should and must be
(even while it allows some rare individuals to rise as a consequence
of their fortunate biology).

I have said little about the current resurgence of biological
determinism because its individual claims are usually so ephemeral
that their refutation belongs in a magazine article or newspaper
story. Who even remembers the hot topics of ten years ago: Shock-
ley's proposals for reimbursing voluntarily sterilized individuals
according to their number of IQ points below 100, the great XYY
debate, or the attempt to explain urban riots by diseased neurology
of rioters. I thought that it would be more valuable and interesting
to examine the original sources of the arguments that still sur-
round us. These, at least, display great and enlightening errors.
But I was inspired to write this book because biological determin-
ism is rising in popularity again, as it always does in times of polit-
ical retrenchment. The cocktail party circuit has been buzzing with
its usual profundity about innate aggression, sex roles, and the
naked ape. Millions of people are now suspecting that their social
prejudices are scientific facts after all. Yet these latent prejudices
themselves, not fresh data, are the primary source of renewed
attention.

We pass through this world but once. Few tragedies can be
more extensive than the stunting of life, few injustices deeper than
the denial of an opportunity to strive or even to hope, by a limit
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imposed from without, but falsely identified as lying within. Cicero
tells the story of Zopyrus, who claimed that Socrates had inborn
vices evident in his physiognomy. His disciples rejected the claim,
but Socrates defended Zopyrus and stated that he did indeed pos-
sess the vices, but had cancelled their effects through the exercise
of reason. We inhabit a world of human differences and predilec-
tions, but the extrapolation of these facts to theories of rigid limits
is ideology.

George Eliot well appreciated the special tragedy that biological
labeling imposed upon members of disadvantaged groups. She
expressed it for people like herself—women of extraordinary tal-
ent. I would apply it more widely—not only to those whose dreams
are flouted but also to those who never realize that they may
dream. But I cannot match her prose (from the prelude to Middle-
march):

Some have felt that these blundering lives are due to the inconvenient
indefiniteness with which the Supreme Power has fashioned the natures
of women: if there were one level of feminine incompetence as strict as
the ability to count three and no more, the social lot of women might be
treated with scientific certitude. The limits of variation are really much
wider than anyone would imagine from the sameness of women's coiffure
and the favorite love stories in prose and verse. Here and there a cygnet is
reared uneasily among the ducklings in the brown pond, and never finds
the living stream in fellowship with its own oary-footed kind. Here and
there is born a Saint Theresa, foundress of nothing, whose loving heart-
beats and sobs after an unattained goodness tremble off and are dispersed
among hindrances instead of centering in some long-recognizable deed.
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American Polygeny and
Craniometry before Darwin

Blacks and Indians as Separate,
Inferior Species

Order is Heaven's first law; and, this confessed,
Some are, and must be, greater than the rest.

—ALEXANDER POPE, Essay on Man (1733)

APPEALS TO REASON or to the nature of the universe have been used
throughout history to enshrine existing hierarchies as proper and
inevitable. The hierarchies rarely endure for more than a few gen-
erations, but the arguments, refurbished for the next round of
social institutions, cycle endlessly.

The catalogue of justifications based on nature traverses a
range of possibilities: elaborate analogies between rulers and a
hierarchy of subordinate classes with the central earth of Ptolemaic
astronomy and a ranked order of heavenly bodies circling around
it; or appeals to the universal order of a "great chain of being,"
ranging in a single series from amoebae to God, and including near
its apex a graded series of human races and classes. To quote Alex-
ander Pope again:

Without this just gradation, could they be
Subjected, these to those, or all to thee?

From Nature's chain whatever link you strike,
Tenth, or ten thousandth, breaks the chain alike.
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The humblest, as well as the greatest, play their part in preserving
the continuity of universal order; all occupy their appointed roles.

This book treats an argument that, to many people's surprise,
seems to be a latecomer: biological determinism, the notion that
people at the bottom are constructed of intrinsically inferior mate-
rial (poor brains, bad genes, or whatever). Plato, as we have seen,
cautiously floated this proposal in the Republic, but finally branded
it as a lie.

Racial prejudice may be as old as recorded human history, but
its biological justification imposed the additional burden of intrin-
sic inferiority upon despised groups, and precluded redemption
by conversion or assimilation. The "scientific" argument has
formed a primary line of attack for more than a century. In dis-
cussing the first biological theory supported by extensive quantita-
tive data—early nineteenth-century craniometry——l must begin by
posing a question of causality: did the introduction of inductive
science add legitimate data to change or strengthen a nascent argu-
ment for racial ranking? Or did a priori commitment to ranking
fashion the "scientific" questions asked and even the data gathered
to support a foreordained conclusion?

A shared context of culture

In assessing the impact of science upon eighteenth- and nine-
teenth-century views of race, we must first recognize the cultural
milieu of a society whose leaders and intellectuals did not doubt
the propriety of racial ranking—with Indians below whites, and
blacks below everybody else (Fig. 2.1). Under this universal
umbrella, arguments did not contrast equality with inequality. One
group—we might call them “hard-liners"—held that blacks were
inferior and that their biological status justified enslavement and
colonization. Another group—the "soft-liners," if you will——agreed
that blacks were inferior, but held that a people's right to freedom
did not depend upon their level ofintelligence. "Whatever be their
degree of talents,”" wrote Thomas Jefferson, "it is no measure of
their rights."

Soft-liners held various attitudes about the nature of black dis-
advantage. Some argued that proper education and standard of
life could "raise" blacks to a white level; others advocated perma-
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nent black ineptitude. They also disagreed about the biological or
culturalroots of black inferiority. Yet, throughout the egalitarian
tradition ofthe European Enlightenment and the American revolu-
tion, I cannot identify any popular position remotely like the "cul-
tural relativism" that prevails (at least by lip-service) in liberal circles
today. The nearest approach is a common argument that black infe-
riority is purely cultural and that it can be completely eradicated by
education to a Caucasian standard.

All American culture heroes embraced racial attitudes that
would embarrass public-school mythmakers. Benjamin Franklin,
while viewing the inferiority of blacks as purely cultural and com-
pletely remediable, nonetheless expressed his hope that America
would become a domain of whites, undiluted by less pleasing colors.

I could wish their numbers were increased. And while we are, as I may call
it, scouring our planet, by clearing America of woods, and so making this
side of our globe reflect a brighter light to the eyes of inhabitants in Mars or
Venus, why should we . . . darken its people? Why increase the Sons of
Africa, by planting them in America, where we have so fair an opportunity,
by excluding all blacks and tawneys, of increasing the lovely white and red?*
(Observations Concerning the Increase of Mankind, 1751).

Others among our heroes argued for biological inferiority.
ThomasJefferson wrote, albeit tentatively: "I advance it, therefore,
as a suspicion only, that the blacks, whether originally a distinct race,
or made distinct by time and circumstance, are inferior to the whites
in the endowment both of body and mind" (in Gossett, 1965, pP- 44).
Lincoln's pleasure at the performance ofblack soldiers in the Union
army greatly increased his respect for freedmen and former slaves.
But freedom does not imply biological equality, and Lincoln never

*1 have been struck by the frequency of such aesthetic claims as a basis of racial
preference. Although J. F. Blumenbach, the founder of anthropology, had stated
that toads must view other toads as paragons of beauty, many astute intellectuals
never doubted the equation of whiteness with perfection. Franklin at least had the
decency to include the original inhabitants in his future America; but, a century
later, Oliver Wendell Holmes rejoiced in the elimination of Indians on aesthetic
grounds: * . and so the red-crayon sketch is rubbed out, and the canvas is ready
for a picture of manhood a little more like God's own image" (in Gossett, 1965,

p- 243).
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21 The unilinear scale of human races and lower relatives according to
Nott and Gliddon, 1868. The chimpanzee skull is falsely inflated, and the

Negro jaw extended, to give the impression that blacks might even rank
lower than the apes.
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abandoned a basic attitude, so strongly expressed in the Douglas

debates (1858):

There is a physical difference between the white and black races which
I believe will forever forbid the two races living together on terms of social
and political equality. And inasmuch as they cannot so live, while they do
remain together there must be the position of superior and inferior, and I
as much as any other man am in favor of having the superior position
assigned to the white race.

Lest we choose to regard this statement as mere campaign rhetoric,
I cite this privatejotting, scribbled on a fragment of paper in 1859:

Negro equality! Fudge! How long, in the Government of a God great
enough to make and rule the universe, shall there continue knaves to vend,
and fools to quip, so low a piece of demagogism as this (in Sinkler, 1972,

pP- 47)-

I do not cite these statements in order to release skeletons from
ancient closets. Rather, I quote the men who have justly earned
our highest respect in order to show that white leaders of Western
nations did not question the propriety of racial ranking during the
eighteenth and nineteenth centuries. In this context, the pervasive
assent given by scientists to conventional rankings arose from
shared social belief, not from objective data gathered to test an open
question. Yet, in a curious case of reversed causality, these pro-
nouncements were read as independent support for the political
context.

All leading scientists followed social conventions (Figs. 2.2 and
2.3). In the first formal definition of human races in modern taxo-
nomic terms, Linnaeus mixed character with anatomy (Systema natu-
rae, 1758). Homo sapiens afer (the African black), he proclaimed, is
"ruled by caprice"; Homo sapiens europaeus is "ruled by customs." Of
African women, he wrote: mammae lactantes prolixae——breasthactate
profusely. The men, he added, are indolent and annoint themselves
with grease.

The three greatest naturalists of the nineteenth century did not
hold blacks in high esteem. Georges Cuvier, widely hailed in France
as the Aristotle of his age, and a founder of geology, paleontology,
and modern comparative anatomy, referred to native Africans as
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2e2 An unsubtle attempt to suggest strong affinity between blacks and
gorillas. From Nott and Gliddon, Types of Mankind, 1854. Nott and Glid-
don comment on this figure: "The palpable analogies and dissimilitudes

between an inferior type of mankind and a superior type of monkey
require no comment."
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2+3 Two more comparisons of blacks and apes from Nott and Gliddon,
1854. This book was not a fringe document, but the leading American text
on human racial differences.
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"the most degraded of human races, whose form approaches that
of the beast and whose intelligence is nowhere great enough to
arrive at regular government" (Cuvier, 1812, p. 105). Charles Lyell,
the conventional founder of modern geology, wrote:

The brain of the Bushman . . . leads towards the brain of the Simiadae
[monkeys]. This implies a connexion between want of intelligence and
structural assimilation. Each race of Man has its place, like the inferior
animals (in Wilson, 1970, p. 347).

Charles Darwin, the kindly liberal and passionate abolitionist,*
wrote about a future time when the gap between human and ape
will increase by the anticipated extinction of such intermediates as
chimpanzees and Hottentots.

The break will then be rendered wider, for it will intervene between
man in a more civilized state, as we may hope, than the Causasian, and some
ape as low as a babon, instead of as at preent between the negro or Austra-
lian and the gorilla (Descent of Man, 1871, p. 201).

Even more instructive are the beliefs of those few scientists often
cited in retrospect as cultural relativisits and defenders of equality.
J. F. Blumenbach attributed racial differences to the influences of
climate. He protested rankings based on presumed mental ability
and assembled a collection of books written by blacks. Nonetheless,
he did not doubt that white people set a standard, from which all
other races must be viewed as departures (see essay 4 at end ofbook
for more information about Blumenbach):

The Caucasian must, on every physiological principle, be considered as
the primary or intermediate of these five principal Races. The two extremes
into which it has deviated, are on the one hand the Mongolian, on the other
the Ethiopian [African blacks] (1825, p- 37)-

* Darwin wrote, for example, in the Voyage of the Beagle: "Near Rio de Janeiro I lived
opposite to an old lady, who kept screws to crush the fingers of her female slaves. 1
have stayed in a house where a young household mulatto, daily and hourly, was
reviled, beaten, and persecuted enough to break the spirit of the lowest animal. I
have seen a little boy, six or seven years old, struck thrice with a horse-whip (before
I could interfere) opn his naked head, for having handed me a glass of water not
quite clean. . . . And these deeds are done and palliated by men, who profess to
love their neighbors as themselves, who believe in God, and pray that his Will be
done on earth! It makes one's blood boil, yet heart tremble, to think that we En-
glishmen and our American descendants, with their boastful cry of liberty, have
been and are so guilty."
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Alexander von Humboldt, world traveler, statesman, and great-
est popularizer of nineteenth-century science, would be the hero of
all modern egalitarians who seek antecedents in history. He, more
than any other scientist of his time, argued forcefully and at length
against ranking on mental or aesthetic grounds. He also drew politi-
cal implications from his convictions, and campaigned against all
forms of slavery and subjugation as impediments to the natural
striving of all people to attain mental excellence. He wrote in the
most famous passage of his five-volume Cosmos:

Whilst we maintain the unity of the human species, we at the same time
repel the depressing assumption of superior and inferior races of men.
There are nations more susceptible of cultivation than others—but none in
themselves nobler than others. All are in like degree designed for freedom

(1849, p. 368).

Yet even Humboldt invoked innate mental difference to resolve
some dilemmas of human history. Why, he asks in the second vol-
ume of Cosmos, did the Arabs explode in culture and science soon
after the rise of Islam, while Scythian tribes of southeastern Europe
stuck to their ancient ways; for both peoples were nomadic and
shared a common climate and environment? Humboldt did find
some cultural differences—greater contact of Arabs with sur-
rounding urbanized cultures, for example. But, in the end, he la-
beled Arabs as a "more highly gifted race" with greater "natural
adaptability for mental cultivation" (1849, p. 578).

Alfred Russel Wallace, codiscoverer of natural selection with
Darwin, isjustly hailed as an antiracist. Indeed, he did affirm near
equality in the innate mental capacity of all peoples. Yet, curiously,
this very belief led him to abandon natural selection and return to
divine creation as an explanation for the human mind—much to
Darwin's disgust. Natural selection, Wallace argued, can only build
structures immediately useful to animals possessing them. The
brain of savages is, potentially, as good as ours. But they do not use
it fully, as the rudeness and inferiority of their culture indicates.
Since modern savages are much like human ancestors, our brain
must have developed its higher capacities long before we put them
to any use.
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Preevolutionary styles of scientific racism:
monogenism and polygenism

Preevolutionary justifications for racial ranking proceeded in
two modes. The "softer" argumem—again using inappropriate
definitions from modern perspec[ives——upheld the scriptural unity
of all peoples in the single creation of Adam and Eve. This view was
called monogenism—omrigin from a single source. Human races
are a product of degeneration from Eden's perfection. Races have
declined to different degrees, whites least and blacks most. Climate
proved most popular as a primary cause for racial distinction. De-
generationists differed on the remediability of modern deficits.
Some held that the differences, though developed gradually under
the influence of climate, were now fixed and could never be re-
versed. Others argued that the fact of gradual development implied
reversibility in appropriate environments. Samuel Stanhope Smith,
president of the College of New Jersey (later Princeton), hoped that
American blacks, in a climate more suited to Caucasian tempera-
ments, would soon turn white. But other degenerationists felt that
improvement in benevolent climes could not proceed rapidly
enough to have any impact upon human history.

The "harder" argument abandoned scripture as allegorical and
held that human races were separate biological species, the descen-
dants of different Adams. As another form of life, blacks need not
participate in the "equality of man." Proponents of this argument
were called "polygenists."”

Degenerationism was probably the more popular argument, if
only because scripture was not to be discarded lightly. Moreover,
the interfertility of all human races seemed to guarantee their union
as a single species under Buffon's criterion that members of a spe-
cies be able to breed with each other, but not with representatives of
any other group. Buffon himself, the greatest naturalist of eigh-
teenth-century France, was a strong abolitionist and exponent of
improvement for inferior races in appropriate environments. But
he never doubted the inherent validity of a white standard:

The most temperate climate lies between the 40th and 50th degree of
latitude, and it produces the most handsome and beautiful men. It is from
this climate that the ideas of the genuine color of mankind, and of the
various degrees of beauty ought to be derived.
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Some degenerationists cited their commitments in the name of
human brotherhood. Etienne Serres, a famous French medical
anatomist, wrote in 1860 that the perfectability of lower races distin-
guished humans as the only species subject to improvement by its
own efforts. He lambasted polygeny as a "savage theory" that "seems
to lend scientific support to the enslavement of races less advanced
in civilization than the Caucasian":

Their conclusion is that the Negro is no more a white man than a donkey
is a horse or a zebra—a theory put into practice in the United States of
America, to the shame of civilization (1860, pp. 407-408).

Nonetheless, Serres worked to document the signs of inferiority
among lower races. As an anatomist, he sought evidence within his
specialty and confessed to some difficulty in establishing both crite-
ria and data. He settled on the theory of recapitulation—the idea
that higher creatures repeat the adult stages of lower animals during
their own growth (Chapter 4). Adult blacks, he argued, should be
like white children, adult Mongolians like white adolescents. He
searched diligently but devised nothing much better than the dis-
tance between navel and penis———“that ineffaceable sign of embry-
onic life in man." This distance is small relative to body height in
babies of all races. The navel migrates upward during growth, but
attains greater heights in whites than in yellows, and never gets very
far at all in blacks. Blacks remain perpetually like white children and
announce their inferiority thereby.

Polygeny, though less popular, had its illustrious supporters as
well. David Hume did not spend his life absorbed in pure thought.
He held a number of political posts, including the stewardship of the
English colonial office in 1766. Hume advocated both the separate
creation and innate inferiority of nonwhite races:

I am apt to suspect the negroes and in general all the other species of
men (for there are four or five different kinds) to be naturally inferior to
the whites. There never was a civilized nation of any other complexion than
white, nor even any individual eminent either in action or speculation.* No
ingenious manufacturers amongst them, no arts, no sciences. . . . Sucha

*This "inductive" argument from human cultures is far from dead as a defense of
racism. In his Study of History (1934 edition), Arnold Toynbee wrote: "When we
classify mankind by color, the only one of the primary races, given by this classifica-
tion, which has not made a creative contribution to any of our twenty-one civiliza-
tions is the Black Race" (in Newby, 1969, p. 217).
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uniform and constant difference could not happen in so many countries
and ages, ifnature had not made an original distinction betwixt these breeds
of men. Not to mention our colonies, there are negroe slaves dispersed all
over Europe, of which none ever discovered any symptoms of ingenuity,
tho’ low people without education will start up amongst us, and distinguish
themselves in every profession. In Jamaica indeed they talk of one negroe
as a man of parts and learning; but 'tis likely he is admired for very slender
accomplishments like a parrot who speaks a few words plainly (in Popkin,
1974, p. 143; see Popkin's excellent article for a long analysis of Hume as
a polygenist).

Charles White, an English surgeon, wrote the strongest defense
of polygeny in 179g9—Account of the Regular Gradation in Man. White
abandoned Buffon's criterion of interfertility in defining species,
pointing to successful hybrids between such conventionally separate
groups as foxes, wolves, andjackals.* He railed against the idea that
climate might produce racial differences, arguing that such ideas
might lead, by extension, to the "degrading notion" of evolution
between species. He disclaimed any political motivation and an-
nounced an untainted purpose: "to investigate a proposition in nat-
ural history." He explicitly rejected any extension of polygeny to
"countenance the pernicious practice of enslaving mankind."
White's criteria of ranking tended toward the aesthetic, and his ar-
gument included the following gem, often quoted. Where else but
among Caucasians, he argued, can we find

. that nobly arched head, containing such a quantity of brain.
Where that variety of features, and fulness of expression; those long, flow-

* Modern evolutionary theory does invoke a barrier to interfertility as the primary
criterion for status as a species. In the standard definition: "Species are actually or
potentially interbreeding populations sharing a common gene pool, and reproduc-
tively isolated from all other groups." Reproductive isolation, however, does not
mean that individual hybrids never arise, but only that the two species maintain
their integrity in natural contact. Hybrids may be sterile (mules). Fertile hybrids
may even arise quite frequently, but if natural selection acts preferentially against
them (as a result of inferiority in structural design, rejection as mates by full mem-
bers of either species, etc.) they will not increase in frequency and the two species
will not amalgamate. Often fertile hybrids can be produced in the laboratory by
imposing situations not encountered in nature (forced breeding between species
that normally mature at different times of the year, for example). Such examples
do not refute a status as separate species because the two groups do not amalgamate
in the wild (maturation at different times of the year may be an efficient means of
reproductive isolation).
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ing, graceful ring-lets; that majestic beard, those rosy cheeks and coral lips?
Where that. . . noble gait? In what other quarter of the globe shall we find
the blush that overspreads the soft features of the beautiful women of
Europe, that emblem of modesty, ofdelicate feelings . . . where, except on
the bosom of the European woman, two such plump and snowy white
hemispheres, tipt with vermillion (in Stanton, 1960, p. 17).

Louis Agassiz—America’s theorist of polygeny

Ralph Waldo Emerson argued that intellectual emancipation
should follow political independence. American scholars should
abandon their subservience to European styles and theories. We
have, Emerson wrote, "listened too long to the courtly muses of
Europe." "We will walk on our own feet; we will work with our own
hands; we will speak our own minds" (in Stanton, 1960, p- 84).

In the early to mid-nineteenth century, the budding profession
of American science organized itself to follow Emerson's advice. A
collection of eclectic amateurs, bowing before the prestige of Euro-
pean theorists, became a group of professionals with indigenous
ideas and an internal dynamic that did not require constant fueling
from Europe. The doctrine of polygeny acted as an important agent
in this transformation; for it was one of the first theories of largely
American origin that won the attention and respect of European
scientists—so much so that Europeans referred to polygeny as the
"American school" of anthropology. Polygeny had European ante-
cedents, as we have seen, but Americans developed the data cited in
its support and based a large body of research on its tenets. I shall
concentrate on the two most famous advocates of polygeny—Agas-
siz the theorist and Morton the data analyst; and I shall try to un-
cover both the hidden motives and the finagling of data so central
to their Support.* For starters, it is obviously not accidental that a
nation still practicing slavery and expelling its aboriginal inhabitants
from their homelands should have provided a base for theories that
blacks and Indians are separate species, inferior to whites.

Louis Agassiz (1807—1873), the great Swiss naturalist, won his
reputation in Europe, primarily as Cuvier's disciple and a student of

* An excellent history of the entire "American school" can be found in W. Stanton's
The Leopard's Spots.
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fossil fishes. His immigration to America in the 1840s immediately
elevated the status of American natural history. For the first time, a
major European theorist had found enough of value in the United
States to come and stay. Agassiz became a professor at Harvard,
where he founded and directed the Museum of Comparative Zool-
ogy until his death in 1878 (I occupy an office in the original wing
of his building). Agassiz was a charmer; he was lionized in social
and intellectual circles from Boston to Charlestown. He spoke for
science with boundless enthusiasm and raised money with equal zeal
to support his buildings, collections, and publications. No man did
more to establish and enhance the prestige of American biology
during the nineteenth century.

Agassiz also became the leading spokesman for polygeny in
America. He did not bring this theory with him from Europe. He
converted to the doctrine of human races as separate species after
his first experiences with American blacks.

Agassiz did not embrace polygeny as a conscious political doc-
trine. He never doubted the propriety ofracial ranking, but he did
count himself among the opponents of slavery. His adherence to
polygeny flowed easily from procedures of biological research that
he had developed in other and earlier contexts. He was, first ofall, a
devout creationist who lived long enough to become the only major
scientific opponent of evolution. But nearly all scientists were cre-
ationists before 1859, and most did not become polygenists (racial
differentiation within a single species posed no threat to the doc-
trine of special crea[ion—just consider breeds of dogs and cattle).
Agassiz's predisposition to polygeny arose primarily from two as-
pects of his personal theories and methods:

1. In studying the geographic distribution ofanimals and plants,
Agassiz developed a theory about "centers ofcreation." He believed
that species were crated in their proper places and did not generally
migrate far from these centers. Other biogeographers invoked cre-
ation in a single spot with extensive migration thereafter. Thus,
when Agassiz studied what we would now regard as a single wide-
spread species, divided into fairly distinct geographical races, he
tended to name several separate species, each created at its center
of origin. Homo sapiens is a primary example of a cosmopolitan,
variable species.
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2. Agassiz was an extreme splitter in his taxciio.nic practice.
Taxonomists tend to fall into two camps—“lumpers,” who concen-
trate on similarities and amalgamate groups with small differences
into single species, and "splitters,'

who focus on minute distinctions
and establish species on the smallest peculiarities of design. Agassiz
was a splitter among splitters. He once named three genera of fossil
fishes from isolated teeth that a later paleontologist found in the
variable dentition of a single individual. He named invalid species
of freshwater fishes by the hundreds, basing them upon peculiar
individuals within single, variable species. An extreme splitter who
viewed organisms as created over their entire range might well be
tempted to regard human races as separate creations. Nonetheless,
before coming to America, Agassiz advocated the doctrine of hu-
man unity—even though he viewed our variation as exceptional. He
wrote in 1845:

Here is revealed anew the superiority ofthe human genre and its greater
independence in nature. Whereas the animals are distinct species in the
different zoological provinces to which they appertain, man, despite the
diversity of his races, constitutes one and the same species over all the
surface of the globe (in Stanton, 1960, p. 101).

Agassiz may have been predisposed to polygeny by biological
belief, but I doubt that this pious man would have abandoned the
Biblical orthodoxy of a single Adam if he had not been confronted
both by the sight of American blacks and the urgings of his polyge-
nist colleagues. Agassiz never generated any data for polygeny. His
conversion followed an immediate visceraljudgment and some per-
sistent persuasion by friends. His later support rested on nothing
deeper in the realm of biological knowledge.

Agassiz had never seen a black person in Europe. When he first
met blacks as servants at his Philadelphia hotel in 1846, he experi-
enced a pronounced visceral revulsion. This jarring experience,
coupled with his sexual fears about miscegenation, apparently es-
tablished his conviction that blacks are a separate species. In a re-
markably candid passage, he wrote to his mother from America:

It was in Philadelphia that I first found myself in prolonged contact with
negroes; all the domestics in my hotel were men of color. I can scarcely
express to you the painful impression that I received, especially since the
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feeling that they inspired in me is contrary to all our ideas about the confra-
ternity of the human type [genre] and the unique origin of our species.
But truth before all. Nevertheless, I experienced pity at the sight of this
degraded and degenerate race, and their lot inspired compassion in me in
thinking that they are really men. Nonetheless, it is impossible for me to
reprocess the feeling that they are not of the same blood as us. In seeing
their black faces with their thick lips and grimacing teeth, the wool on their
head, their bent knees, their elongated hands, their large curved nails, and
especially the livid color of the palm of their hands, I could not take my eyes
off their face in order to tell them to stay far away. And when they advanced
that hideous hand towards my plate in order to serve me, I wished I were
able to depart in order to eat a piece of bread elsewhere, rather than dine
with such service. What unhappiness for the white race—to have tied their
existence so closely with that of negroes in certain countries! God preserve
us from such a contact! (Agassiz to his mother, December 1846.) (The
standard Life and Letters, compiled by Agassiz's wife, omits these lines in
presenting an expurgated version of this famous letter. Other historians
have paraphrased them or passed them by. I recovered this passage from
the original manuscript in Harvard's Houghton Library and have trans-
lated it, verbatim, for the first time so far as I know.)

Agassiz published his major statement on human races in the
Christian Examiner for 1850. He begins by dismissing as demagogues
both the divines who would outlaw him as an infidel (for preaching
the doctrine of multiple Adams) and the abolitionists who would
brand him as a defender of slavery:

It has been charged upon the views here advanced that they tend to the
supportofslavery. . . . Is that a fair objection to a philosophical investiga-
tion? Here we have to do only with the question of the origin of men; let the
politicians, let those who feel themselves called upon to regulate human
society, see what they can do with the results. . . . We disclaim, however,
all connection with any question involving political matters. It is simply with
reference to the possibility of appreciating the differences existing between
different men, and of eventually determining whether they have originated
all over the world, and under what circumstances, that we have here tried
to trace some facts respecting the human races (1850, p. 113).

Agassiz then presents his argument: The theory of polygeny
does not constitute an attack upon the scriptural doctrine of human
unity. Men are bound by a common structure and sympathy, even
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though races were created as separate species. The Bible does not
speak about parts of the world unknown to the ancients; the tale of
Adam refers only to the origin of Caucasians. Negroes and Cauca-
sians are as distinct in the mummified remains of Egypt as they are
today. If human races were the product of climatic influence, then
the passage of three thousand years would have engendered sub-
stantial changes (Agassiz had no inkling of human antiquity; he
believed that three thousand years included a major chunk of our
entire history). Modern races occupy definite, nonoverlapping, geo-
graphic areas—even though some ranges have been blurred or
obliterated by migration. As physically distinct, temporally invariant
groups with discrete geographical ranges, human races met all
Agassiz's biological criteria for separate species.

These races must have originated . . .in the same numerical propor-
tions, and over the same area, in which they now occur. . . . They cannot
have originated in single individuals, but must have been created in that
numeric harmony which is characteristic of each species; men must have
originated in nations, as the bees have originated in swarms (pp. 128—129).

Then, approaching the end of his article, Agassiz abruptly shifts his
ground and announces a moral imperative—even though he had
explicitly justified his inquiry by casting it as an objective investiga-
tion of natural history.

There are upon earth different races of men, inhabiting different parts
of its surface, which have different physical characters; and this fact .
presses upon us the obligation to settle the relative rank among these races,
the relative value of the characters peculiar to each, in a scientific point of
view. . . . As philosophers itisour duty to look it in the face (p. 142).

As direct evidence for differential, innate value Agassiz ventures no
further than the standard set of Caucasian cultural stereotypes:

The indominable, courageous, proud Indian—in how very different a
light he stands by the side of the submissive, obsequious, imitative negro, or
by the side of the tricky, cunning, and cowardly Mongolian! Are not these
facts indications that the different races do not rank upon one level in
nature (p. 144).

Blacks, Agassiz declares, must occupy the bottom rung of any objec-
tive ladder:
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It seems to us to be mock-philanthropy and mock-philosophy to
assume that all races have the same abilities, enjoy the same powers, and
show the same natural dispositions, and that in consequence of this equal-
ity they are entitled to the same position in human society. History speaks
here for itself. . . . This compact continent of Africa exhibits a population
which has been in constant intercourse with the white race, which has
enjoyed the benefit of the example of the Egyptian civilization, of the
Phoenician civilization, of the Roman civilization, of the Arab civilization

. and nevertheless there has never been a regulated society of black men
developed on that continent. Does not this indicate in this race a peculiar
apathy, a peculiar indifference to the advantages afforded by civilized
society? (pp. 143-144).

If Agassiz had not made his political message clear, he ends by
advocating specific social policy. Education, he argues, must be tai-
lored to innate ability; train blacks in hand work, whites in mind
work:

What would be the best education to be imparted to the different races
in consequence of their primitive difference, . . . We entertain not the
slightest doubt that human affairs with reference to the colored races
would be far more judiciously conducted if, in our intercourse with them,
we were guided by a full consciousness of the real difference existing
between us and them, and a desire to foster those dispositions that are
eminently marked in them, rather than by treating them on terms of

equality (p. 145).

Since those "eminently marked" dispositions are submissive-
ness, obsequiousness, and imitation, we can well imagine what
Agassiz had in mind. I have treated this paper in detail because it
is so typical of its genre—advocacy of social policy couched as a
dispassionate inquiry into scientific fact. The strategy is by no
means moribund today.

In a later correspondence, pursued in the midst of the Civil
War, Agassiz expressed his political views more forcefully and at
greater length. (These letters are also expurgated without indica-
tion in the standard version published by Agassiz's wife. Again, I
have restored passages from the original letters in Harvard's
Houghton Library.) S. G. Howe, a member of Lincoln's Inquiry
Commission, asked Agassiz's opinion about the role of blacks in a
reunited nation. (Howe, known best for his work in prison reform
and education of the blind, was the husband ofJulia Ward Howe,
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author of the "Battle Hymn of the Republic”.) In four long and
impassioned letters, Agassiz pleaded his case. The persistence of a
large and permanent black population in America must be
acknowledged as a grim reality. Indians, driven by their commend-
able pride, may perish in battle, but "the negro exhibits by nature
a pliability, a readiness to accommodate himself to circumstances,
a proneness to imitate those among whom he lives" (9 August
1863).

Although legal equality must be granted to all, blacks should be
denied social equality, lest the white race be compromised and
diluted: "Social equality I deem at all time impracticable. It is a
natural impossibility flowing from the very character of the negro
race" (10 August 1863); for blacks are "indolent, playful, sensuous,
imitative, subservient, good natured, versatile, unsteady in their
purpose, devoted, affectionate, in everything unlike other races,
they may but be compared to children, grown in the stature of
adults while retaining a childlike mind. . . . Therefore I hold that
they are incapable of living on a footing of social equality with the
whites, in one and the same community, without being an element
of social disorder" (10 August 18638). Blacks must be regulated and
limited, lest an injudicious award of social privilege sow later dis-
cord:

No man has a right to what he is unfit to use. . . . Let us beware of
granting too much to the negro race in the beginning, lest it become nec-
essary to recall violently some of the privileges which they may use to our
detriment and their own injury (10 August 1863).

For Agassiz, nothing inspired more fear than the prospect of
amalgamation by intermarriage. White strength depends upon
separation: "The production of halfbreeds is as much a sin against
nature, as incest in a civilized community is a sin against purity of
character. . . . Far from presenting to me a natural solution of our
difficulties, the idea of amalgamation is most repugnant to my feel-
ings, I hold it to be a perversion of every natural sentiment. . . . No
efforts should be spared to check that which is abhorrent to our
better nature, and to the progress of a higher civilization and a
purer morality” (9 August 1863).

Agassiz now realizes that he has argued himself into a corner.
Ifinterbreeding among races (separate species to Agassiz) is unnat-
ural and repugnant, why are "halfbreeds" so common in America?
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Agassiz attributes this lamentable fact to the sexual receptiveness
of housemaids and the naivete of young Southern gentlemen. The
servants, it seems, are halfbreeds already (we are not told how their
parents overcame a natural repugnance for one another); young
men respond aesthetically to the white half, while a degree of black
heritage loosens the natural inhibitions of a higher race. Once
acclimated, the poor young men are hooked, and they acquire a
taste for pure blacks:

As soon as the sexual desires are awakening in the young men of the
South, they find it easy to gratify themselves by the readiness with which
they are met by colored [halfbreed] house servants. . . . This blunts his
better instincts in that direction and leads him gradually to seek more spicy
partners, as I have heard the full blacks called by fast young men (9 August
1863).

Finally, Agassiz combines vivid image and metaphor to warn
against the ultimate danger of a mixed and enfeebled people:

Conceive for a moment the difference it would make in future ages,
for the prospect of republican institutions and our civilization generally, if
instead of the manly population descended from cognate nations the
United States should hereafter be inhabited by the effeminate progeny of
mixed races, half indian, half negro, sprinkled with white blood. ... I
shudder from the consequences. We have already to struggle, in our prog-
ress, against the influence of universal equality, in consequence of the dif-
ficulty of preserving the acquisitions of individual eminence, the wealth of
refinement and culture growing out of select associations. What would be
our condition if to these difficulties were added the far more tenacious
influences of physical disability. . . . How shall we eradicate the stigma of
a lower race when its blood has once been allowed to flow freely into that
of our children (10 August 186g).*

Agassiz concludes that legal freedom awarded to slaves in man-
umission must spur the enforcement of rigid social separation
among races. Fortunately, nature shall be the accomplice of moral

*E. D. Cope, America's leading paleontologist and evolutionary biologist,
reiterated the same theme even more forcefully in 1890 (p. 2054): "The highest
race of man cannot afford to lose or even to compromise the advantages it has
acquired by hundreds of centuries of toil and hardship, by mingling its blood with
the lowest. . . . We cannot cloud or extinguish the fine nervous susceptibility, and
the mental force, which cultivation develops in the constitution of the Indo-
European, by the fleshly instincts, and dark mind of the African. Not only is the
mind stagnated, and the life of mere living introduced in its stead, but the possi-
bility of resurrection is rendered doubtful or impossible."
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virtue; for people, free to choose, gravitate naturally toward the
climates of their original homeland. The black species, created for
hot and humid conditions, will prevail in the Southern lowlands,
though whites will maintain dominion over the seashore and ele-
vated ground. The new South will contain some Negro states. We
should bow before this necessity and admit them into the Union;
we have, after all, already recognized both "Haity and Liberia.”*
But the bracing North is not a congenial home for carefree and
lackadaisical people, created for warmer regions. Pure blacks will
migrate South, leaving a stubborn residue to dwindle and die out
in the North: "I hope it may gradually die out in the north where
it has only an artificial foothold" (11 August 1863). As for the
mulattoes, "their sickly physique and their impaired fecundity"
should assure their demise once the shackles of slavery no longer
provide an opportunity for unnatural interbreeding.

Agassiz's world collapsed during the last decade of his life. His
students rebelled; his supporters defected. He remained a hero to
the public, but scientists began to regard him as a rigid and aging
dogmatist, standing firm in his antiquated beliefs before the Dar-
winian tide. But his social preferences for racial segregation pre-
vailed—all the more because his fanciful hope for voluntary
geographic separation did not.

Samuel George Morton—empiricist of polygeny

Agassiz did not spend all his time in Philadelphia reviling black
waiters. In the same letter to his mother, he wrote in glowing terms
of his visit to the anatomical collection of Philadelphia's distin-
guished scientist and physician Samuel George Morton: "Imagine
a series of 600 skulls, most of Indians from all tribes who inhabit
or once inhabited all of America. Nothing like it exists anywhere
else. This collection, by itself, is worth a trip to America" (Agassiz
to his mother, December 1846, translated from the original letter
in Houghton Library, Harvard University).

*Not all detractors of blacks were so generous. E. D. Cope, who feared that misce-
genation would block the path to heaven (see preceding footnote), advocated the
return of all blacks to Africa (18go, p. 2053): "Have we not burdens enough to carry
in the European peasantry which we are called on every year to receive and assimi-
late? Is our own race on a plane sufficiently high, to render it safe for us to carry
eight millions of dead material in the very center of our vital organism?"
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Agassiz speculated freely and at length, but he amassed no data
to support his polygenic theory. Morton, a Philadelphia patrician
with two medical degrees—one from fashionable Edinburgh—pro-
vided the "facts" that won worldwide respect for the "American
school" of polygeny. Morton began his collection of human skulls
in the 1820s; he had more than one thousand when he died in
1851. Friends (and enemies) referred to his great charnel house as
"the American Golgotha."

Morton won his reputation as the great data-gatherer and
objectivist of American science, the man who would raise an imma-
ture enterprise from the mires of fanciful speculation. Oliver Wen-
dell Holmes praised Morton for "the severe and cautious
character" of his works, which "from their very nature are perma-
nent data for all future students of ethnology" (in Stanton, 1960,
p. g6). The same Humboldt who had asserted the inherent equality
of all races wrote:

The craniological treasures which you have been so fortunate as to
unite in your collection, have in you found a worthy interpreter. Your
work is equally remarkable for the profundity of its anatomical views, the
numerical detail of the relations of organic conformation, and the absence
of those poetical reveries which are the myths of modern physiology (in
Meigs, 1851, p. 48).

When Morton died in 1851, the New York Tribune wrote that "prob-
ably no scientific man in America enjoyed a higher reputation
among scholars throughout the world, than Dr. Morton" (in Stan-
ton, 1960, p. 144).

Yet Morton gathered skulls neither for the dilettante's motive
of abstract interest nor the taxonomist's zeal for complete repre-
sentation. He had a hypothesis to test: that a ranking of races could
be established objectively by physical characteristics of the brain,
particularly by its size. Morton took a special interest in native
Americans. As George Combe, his fervent friend and supporter,
wrote:

One of the most singular features in the history of this continent, is,
that the aboriginal races, with few exceptions, have perished or constantly
receded, before the Anglo-Saxon race, and have in no instance either min-
gled with them as equals, or adopted their manners and civilization. These
phenomena must have a cause; and can any inquiry be at once more inter-
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esting and philosophical than that which endeavors to ascertain whether
that cause be connected with a difference in the brain between the native
American race, and their conquering invaders (Combe and Coates, in
review of Morton's Crania Americana, 1840, p. 352).

Moreover, Combe argued that Morton's collection would acquire
true scientific value only if mental and moral worth could be read
from brains: "If this doctrine be unfounded, these skulls are mere
facts in Natural History, presenting no particular information as to
the mental qualities of the people" (from Combe's appendix to
Morton’s Crania Americana, 1839, p. 275).

Although he vacillated early in his career, Morton soon became
a leader among the American polygenists. He wrote several articles
to defend the status of human races as separate, created species.
He took on the strongest claim of opponents—the interfertility of
all human races—by arguing from both sides. He relied on trav-
elers' reports to claim that some human races—Australian aborig-
ines and Caucasians in particular—very rarely produce fertile
offspring (Morton, 1851). He attributed this failure to "a disparity
of primordial organization." But, he continued, Buffon's criterion
of interfertility must be abandoned in any case, for hybridization is
common in nature, even between species belonging to different
genera (Morton, 1847, 1850).Species must be redefined as "a pri-
mordial organic form" (1850, p. 82). "Bravo, my dear Sir," wrote
Agassiz in a letter, "you have at last furnished science with a true
philosophical definition of species" (in Stanton, 1960, p. 141). But
how to recognize a primordial form? Morton replied: "If certain
existing organic types can be traced back into the ‘night of time, as
dissimilar as we see them now, is it not more reasonable to regard
them as aboriginal, than to suppose them the mere and accidental
derivations of an isolated patriarchal stem of which we know noth-
ing?" (1850, p. 82). Thus, Morton regarded several breeds of dogs
as separate species because their skeletons resided in the Egyptian
catacombs, as recognizable and distinct from other breeds as they
are now. The tombs also contained blacks and Caucasians. Morton
dated the beaching of Noah's Ark on Ararat at 4,179 years before
his time, and the Egyptian tombs atjust 1,000 years after that—
clearly not enough time for the sons of Noah to differentiate into
races. (How, he asks, can we believe that races changed so rapidly
for 1,000 years, and not at all for 3,000 years since then?) Human
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races must have been separate from the start (Morton, 1839, p. 88).

But separate, as the Supreme Court once said, need not mean
unequal. Morton therefore set out to establish relative rank on
"objective" grounds. He surveyed the drawings of ancient Egypt
and found that blacks are invariably depicted as menials—a sure
sign that they have always played their appropriate biological role:
"Negroes were numerous in Egypt, but their social position in
ancient times was the same that it is now, that of servants and
slaves" (Morton, 1844, p. 158). (A curious argument, to be sure,
for these blacks had been captured in warfare; sub-Saharan socie-
ties depicted blacks as rulers.)

But Morton's fame as a scientist rested upon his collection of
skulls and their role in racial ranking. Since the cranial cavity of a
human skull provides a faithful measure of the brain it once con-
tained, Morton set out to rank races by the average sizes of their
brains. He filled the cranial cavity with sifted white mustard seed,
poured the seed back into a graduated cylinder and read the skull's
volume in cubic inches. Later on, he became dissatisfied with mus-
tard seed because he could not obtain consistent results. The seeds
did not pack well, for they were too light and still varied too much
in size, despite sieving. Remeasurements of single skulls might dif-
fer by more than 5 percent, or 4 cubic inches in skulls with an
average capacity near 80 cubic inches. Consequently, he switched
to one-eighth-inch-diameter lead shot "of the size called BB" and
achieved consistent results that never varied by more than a single
cubic inch for the same skull.

Morton published three major works on the sizes of human
skulls—his lavish, beautifully illustrated volume on American Indi-
ans, the Crania Americana of 1839; his studies on skulls from the
Egyptian tombs, the Crania Aegyptiaca of 1844; and the epitome of
his entire collection in 1849. Each contained a table, summarizing
his results on average skull volumes arranged by race. I have
reproduced all three tables here (Tables 2.1 to 2.3). They represent
the major contribution of American polygeny to debates about
racial ranking. They outlived the theory of separate creations and
were reprinted repeatedly during the nineteenth century as irre-
futable, "hard" data on the mental worth of human races (see
p-116). Needless to say, they matched every good Yankee's preju-
dice—whites on top, Indians in the middle, and blacks on the bot-
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Table 21 Morton's summary table of cranial capacity by race

INTERNAL CAPACITY (IN%)

RACE N MEAN LARGEST SMALLEST
Caucasian 52 87 109 75
Mongolian 10 83 93 69
Malay 18 81 89 64
American 144 82 100 60
Ethiopian 29 78 94 65

Table 292 Cranial capacities for skulls from Egyptian tombs

PEOPLE MEAN CAPACITY (IN®) N
Caucasian
Pelasgic 88 21
Semitic 82 5
Egyptian 80 39
Negroid 79 6
Negro 73 1

tom; and, among whites, Teutons and Anglo-Saxons on top, Jews
in the middle, and Hindus on the bottom. Moreover, the pattern
had been stable throughout recorded history, for whites had the
same advantage over blacks in ancient Egypt. Status and access to
power in Morton's America faithfully reflected biological merit.
How could sentimentalists and egalitarians stand against the dic-
tates of nature? Morton had provided clean, objective data based
on the largest collection of skulls in the world.

During the summer of 1977 I spent several weeks reanalyzing
Morton's data. (Morton, the self-styled objectivist, published all his
raw information. We can infer with little doubt how he moved
from raw measurements to summary tables.) In short, and to put
it bluntly, Morton's summaries are a patchwork of fudging and
finagling in the clear interest of controlling a priori convictions.
Yet—and this is the most intriguing aspect of the case—I find no
evidence of conscious fraud; indeed, had Morton been a conscious
fudger, he would not have published his data so openly.

Conscious fraud is probably rare in science. It is also not very
interesting, for it tells us little about the nature of scientific activity.
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Table 2 3 Morton s final summary of cranial capacity by race

CRANIAL CAPACITY (IN%)

RACES AND FAMILIES N LARGEST SMALLEST MEAN MEAN

MODERN CAUCASIAN GROUP
Teutonic Family

Germans 18 114 70 90°
English 5 105 91 96 92
Anglo-Americans 7 97 82 90 .
Pelasgic Family 10 94 75 84
Celtic Family 6 97 78 87
Indostanic Family 32 91 67 80
Semitic Family 3 98 84 89
Nilotic Family 17 96 66 80

ANCIENT CAUCASIAN GROUP
Pelasgic Family 18 97 74 88
Nilotic Family 55 96 68 80

MONGOLIAN GROUP
Chinese Family 6 91 70 82

MALAY GROUP
Malayan Family 20 97 68 86°
Polynesian Family 3 84 82 83 ov

AMERICAN GROUP
Toltecan Family

Peruvians 155 101 58 751
Mexicans 22 92 67 79J 1
Barbarous Tribes 161 104 70 84

NEGRO GROUP
Native African Family 62 929 65 83

83
American-born Negroes 12 89 73 82
Hottentot Family 3 83 68 75
Australians 8 83 63 75

Liars, if discovered, are excommunicated; scientists declare that
their profession has properly policed itself, and they return to
work, mythology unimpaired, and objectively vindicated. The
prevalence of unconscious finagling, on the other hand, suggests a
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general conclusion about the social context of science. For if scien-
tists can be honestly self-deluded to Morton's extent, then prior
prejudice may be found anywhere, even in the basics of measuring
bones and toting sums.

The case of Indian inferiority: Crania Americana*

Morton began his first and largest work, the Crania Americana
of 1839, with a discourse on the essential character of human races.
His statements immediately expose his prejudices. Of the "Green-
land esquimaux," he wrote: "They are crafty, sensual, ungrateful,
obstinate and unfeeling, and much of their affection for their chil-
dren may be traced to purely selfish motives. They devour the most
disgusting aliments uncooked and uncleaned, and seem to have no
ideas beyond providing for the present moment. . . . Their mental
faculties, from infancy to old age, present a continued childhood.

In gluttony, selfishness and ingratitude, they are perhaps
unequalled by any other nation of people” (1839, p. 54). Morton
thought little better of other Mongolians, for he wrote of the
Chinese (p. 50): "So versatile are their feelings and actions, that
they have been compared to the monkey race, whose attention is
perpetually changing from one object to another.” The Hottentots,
he claimed (p. 90), are "the nearest approximation to the lower
animals. . . . Their complexion is a yellowish brown, compared by
travellers to the peculiar hue of Europeans in the last stages of
jaundice. . . . The women are represented as even more repulsive
in appearance than the men." Yet, when Morton had to describe
one Caucasian tribe as a "mere horde of rapacious banditti" (p. 9),
he quickly added that "their moral perceptions, under the influ-
ence of an equitable government, would no doubt assume a much
more favorable aspect.”

Morton's summary chart (Table 2.1) presents the "hard" argu-
ment of the Crania Americana. He had measured the capacity of
144 Indian skulls and calculated a mean of 82 cubic inches, a full
5 cubic inches below the Caucasian norm (Figs. 2.4 and 2.5). In
addition, Morton appended a table of phrenological measurements
indicating a deficiency of "higher" mental powers among Indians.
"The benevolent mind," Morton concluded (p. 82), "may regret

*This account omits many statistical details of my analysis. The complete tale
appears in Gould, 1978. Some passages in pp. 88-101 are taken from this article.
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the inaptitude of the Indian for civilization," but sentimentality
must yield to fact. "The structure of his mind appears to be differ-
ent from that of the white man, nor can the two harmonize in the
social relations except on the most limited scale." Indians "are not
only averse to the restraints of education, but for the most part are
incapable of a continued process of reasoning on abstract subjects"
(p. 81).

Since Crania Americana is primarily a treatise on the inferior
quality of Indian intellect, I note first of all that Morton's cited
average of 82 cubic inches for Indian skulls is incorrect. He sepa-
rated Indians into two groups, "Toltecans" from Mexico and South
America, and "Barbarous Tribes" from North America. Eighty-two
is the average for Barbarous skulls; the total sample of 144 yields
a mean of 80.2 cubic inches, or a gap of almost 7 cubic inches
between Indian and Caucasian averages. (I do not know how Mor-
ton made this elementary error. It did permit him, in any case, to
retain the conventional chain of being with whites on top, Indians
in the middle, and blacks on the bottom.)

But the "correct" value of 80.2 is far too low, for it is the result
of an improper procedure. Morton's 144 skulls belong to many
different groups of Indians; these groups differ significantly
among themselves in cranial capacity. Each group should be
weighted equally, lest the final average be biased by unequal size of
subsamples. Suppose, for example, that we tried to estimate aver-
age human height from a sample of twojockeys, the author of this
book (strictly middling stature), and all the players in the National
Basketball Association. The hundreds ofJabbars would swamp the
remaining three and give an average in excess of six and a half
feet. If, however, we averaged the averages of the three groups
(jockeys, me, and the basketball players), then our figure would lie
closer to the true value. Morton's sample is strongly biased by a
major overrepresentation of an extreme group—the small-brained
Inca Peruvians. (They have a mean cranial capacity of 74.36 cubic
inches and provide 25 percent of the entire sample). Large-brained
Iroquois, on the other hand, contribute only 3 skulls to the total
sample (2 percent). If, by the accidents of collecting, Morton's sam-
ple had included 25 percent Iroquois and just a few Incas, his
average would have risen substantially. Consequently, I corrected
this bias as best I could by averaging the mean values for all tribes
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represented by 4 or more skulls. The Indian average now rises to
83.79 cubic inches.

This revised value is still more than 3 cubic inches from the
Caucasian average. Yet, when we examine Morton's procedure for
computing the Caucasian mean, we uncover an astounding incon-
sistency. Since statistical reasoning is largely a product of the last
one hundred years, I might have excused Morton's error for the
Indian mean by arguing that he did not recognize the biases pro-
duced by unequal sizes among subsamples. But now we discover
that he understood this bias perfectly well—for Morton calculated
his high Caucasian mean by consciously eliminating small-brained
Hindus from his sample. He writes (p. 261): "It is proper, however,
to mention that but 3 Hindoos are admitted in the whole number,
because the skulls of these people are probably smaller than those
of any other existing nation. For example, 17 Hindoo heads give a
mean of but 75 cubic inches; and the three received into the table
are taken at that average." Thus, Morton included a large subsam-
ple of small-brained people (Inca Peruvians) to pull down the
Indian average, but excluded just as many small Caucasian skulls
to raise the mean of his own group. Since he tells us what he did so
baldly, we must assume that Morton did not deem his procedure
improper. But by what rationale did he keep Incas and exclude
Hindus, unless it were the a priori assumption of a truly higher
Caucasian mean? For one might then throw out the Hindu sample
as truly anomalous, but retain the Inca sample (with the same mean
as the Hindus, by the way) as the lower end of normality for its
disadvantaged larger group.

I restored the Hindu skulls to Morton's sample, using the same
procedure of equal weighting for all groups. Morton's Caucasian
sample, by his reckoning, contains skulls from four subgroups, so
Hindus should contribute one-fourth of all skulls to the sample. If
we restore all seventeen of Morton's Hindu skulls, they form 26
percent of the total sample of sixty-six. The Caucasian mean now
drops to 84.45 cubic inches, for no difference worth mentioning
between Indians and Caucasians. (Eskimos, despite Morton's low
opinion of them, yield a mean of 86.8, hidden by amalgamation
with other subgroups in the Mongol grand mean of 83). So much
for Indian inferiority.
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The case of the Egyptian catacombs: Crania Aegyptiaca

Morton's friend and fellow polygenist George Gliddon was
United States consul for the city of Cairo. He dispatched to Phila-
delphia more than one hundred skulls from tombs of ancient
Egypt, and Morton responded with his second major treatise, the
Crania Aegyptiaca of 1844. Morton had shown, or so he thought,
that whites surpassed Indians in mental endowment. Now he
would crown his story by demonstrating that the discrepancy
between whites and blacks was even greater, and that this differ-
ence had been stable for more than three thousand years.

Morton felt that he could identify both races and subgroups
among races from features of the skull (most anthropologists today
would deny that such assignments can be made unambiguously).
He divided his Caucasian skulls into Pelasgics (Hellenes, or ancient
Greek forebears), Jews, and Egyptians—in that order, again con-
firming Anglo-Saxon preferences (Table 2.2). Non-Caucasian
skulls he identified either as "negroid" (hybrids of Negro and Cau-
casian with more black than white) or as pure Negro.

Morton's subjective division of Caucasian skulls is clearly
unwarranted, for he simply assigned the most bulbous crania to his
favored Pelasgic group and the most flattened to Egyptians; he
mentions no other criteria of subdivision. If we ignore his threefold
separation and amalgamate all sixty-five Caucasian skulls into a sin-
gle sample, we obtain an average capacity of 82.15 cubic inches. (If
we give Morton the benefit of all doubt and rank his dubious sub-
samples equally—as we did in computing Indian and Caucasian
means for the Crania Americana—webtain an average of 83.3
cubic inches.)

Either of these values still exceeds the negroid and Negro aver-
ages substantially. Morton assumed that he had measured an
innate difference in intelligence. He never considered any other
proposal for the disparity in average cranial capacity—though
another simple and obvious explanation lay before him.

Sizes of brains are related to the sizes of bodies that carry them:
big people tend to have larger brains than small people. This fact
does not imply that big people are smarter—any more than ele-
phants should be judged more intelligent than humans because
their brains are larger. Appropriate corrections must be made for
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differences in body size. Men tend to be larger than women; con-
sequently, their brains are bigger. When corrections for body size
are applied, men and women have brains of approximately equal
size. Morton not only failed to correct for differences in sex or
body size; he did not even recognize the relationship, though his
data proclaimed it loud and clear. (I can only conjecture that Mor-
ton never separated his skulls by sex or stature—though his tables
record these data—because he wanted so much to read differences
in brain size directly as differences in intelligence.)

Many of the Egyptian skulls came with mummified remains of
their possessors (Fig. 2.6), and Morton could record their sex unam-
biguously. If we use Morton's own designations and compute sepa-
rate averages for males and females (as Morton never did), we obtain
the following remarkable result. Mean capacity for twenty-four
male Caucasian skulls is 86.5 cubic inches; twenty-two female skulls
average 77.2 (the remaining nineteen skulls could not be identified
by sex). Of the six negroid skulls, Morton identified two as female
(at 71 and 77 cubic inches) and could not allocate the other four (at
77, 77, 87, and 88).* If we make the reasonable conjecture that the
two smaller skulls (77 and 77) are female, and the two larger male
(87 and 88), we obtain a male negroid average of 87.5, slightly
above the Caucasian male mean of 86.5, and a female negroid
average of 75.5, slightly below the Caucasian value of 77.2. The
apparent difference of 4 cubic inches between Morton's Caucasian
and negroid samples may only record the fact that about half his
Caucasian sample is male, while only one-third the negroid sample
may be male. (The apparent difference is magnified by Morton's
incorrect rounding of the negroid average down to 79 rather than
up to 80. As we shall see again, all of Morton's minor numerical
errors favor his prejudices.) Differences in average brain size
between Caucasians and negroids in the Egyptian tombs only
record differences in stature due to sex, not variation in "intelli-
gence." You will not be surprised to learn that the single pure
Negro skull (73 cubic inches) is a female.

*In his final catalogue of 1849, Morton guessed at sex (and age within five
years!) for all crania. In this later work, he specifies 77, 87, and 88 as male, and the
remaining 77 as female. This allocation was pure guesswork; my alternate version
is equally plausible. In the Crania Aegyptiaca itself, Morton was more cautious and
only identified sex for specimens with mummified remains.
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Table 24 Cranial capacity of Indian groups ordered by
Morton's assessment of body stature

STATURE AND GROUP CRANIAL CAPACITY (IN®) N
LARGE
Seminole-Muskogee 88.3
Chippeway and related groups 88.8
Dacota and Osage 84.4
MIDDLE
Mexicans 80.2 13
Menominee 80.5
Mounds 81.7
SMALL
Columbia River Flatheads 78.8 10
Peruvians 74.4 33

The correlation of brain and body also resolves a question left
hanging in our previous discussion of the Crania Americana: What
is the basis for differences in average brain size among Indian peo-
ples? (These differences bothered Morton considerably, for he
could not understand how small-brained Incas had built such an
elaborate civilization, though he consoled himself with the fact of
their rapid conquest by the conquistadores). Again, the answer lay
before him, but Morton never saw it. Morton presents subjective
data on bodily statures in his descriptions of the various tribes, and
I present these assessments along with average brain sizes in Table
2.4. The correlation of brain and body size is affirmed without
exception. The low Hindu mean among Caucasians also records a
difference in stature, not another case of dumb Indians.

The case of the shifting black mean

In the Crania Americana, Morton cited 78 cubic inches as the
average cranial capacity for blacks. Five years later, in the Crania
Aegyptiaca, he appended the following footnote to his table of mea-
surements: "I have in my possession 79 crania of Negroes born in
Africa. . . . Of the whole number, 58 are adult. . . and give 85 cubic
inches for the average size of the brain" (1844, p. 113).

Since Morton had changed his method of measurement from
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mustard seed to lead shot between 1839 and 1844, I suspected this
alteration as a cause for the rising black mean. Fortunately, Morton
remeasured most of his skulls personally, and his various cata-
logues present tabulations of the same skulls by both seed and shot
(see Gould, 1978, for details).

I assumed that measures by seed would be lower. Seeds are
light and variable in size, even after sieving. Hence, they do not
pack well. By vigorous shaking or pressing of the thumb at the
foramen magnum (the hole at the base of a skull), seeds can be
made to settle, providing room for more. Measures by seed were
very variable; Morton reported differences of several cubic inches
for recalibrations of the same skull. He eventually became discour-
aged, fired his assistants, and redid all his measurements person-
ally, with lead shot. Recalibrations never varied by more than a
cubic inch, and we may accept Morton'sjudgment that measures by
shot were objective, accurate, and repeatable—while earlier mea-
sures by seed were highly subjective and erratic.

I then calculated the discrepancies between seed and shot by
race. Shot, as I suspected, always yielded higher values than seed.
For 111 Indian skulls, measured by both criteria, shot exceeds seed
by an average of 2.2 cubic inches. Data are not as reliable for blacks
and Caucasians because Morton did not specify individual skulls
for these races in the Crania Americana (measured by seed). For
Caucasians, 19 identifiable skulls yield an average discrepancy of
only 1.8 cubic inches for shot over seed. Yet 18 African skulls,
remeasured from the sample reported in Crania Americana, pro-
duce a mean by shot of 83.44 cubic inches, a rise of 5.4 cubic inches
from the 1839 average by seed. In other words, the more "inferior"
a race by Morton's a priorijudgment, the greater the discrepancy
between a subjective measurement, easily and unconsciously
fudged, and an objective measure unaffected by prior prejudice.
The discrepancy for blacks, Indians, and Caucasians is 5.4, 2.2, and
1.8 cubic inches, respectively.

Plausible scenarios are easy to construct. Morton, measuring by
seed, picks up a threateningly large black skull, fills it lightly and
gives it a few desultory shakes. Next, he takes a distressingly small
Caucasian skull, shakes hard, and pushes mightily at the foramen
magnum with his thumb. It is easily done, without conscious moti-
vation; expectation is a powerful guide to action.
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Table 295  Corrected valuesfor Morton's final tabulation

PEOPLE CRANIAL CAPACITY (IN?®)
Mongolians 87
Modern Caucasians 87
Native Americans 86
Malays 85
Ancient Caucasians 84
Africans 83

The final tabulation of 1849

Morton's burgeoning collection included 623 skulls when he
presented his final tabulation in 184g—an overwhelming affirma-
tion of the ranking that every Anglo-Saxon expected.

The Caucasian subsamples suffer from errors and distortions.
The German mean, reported at 9o in the summary, is 88.4 from
individual skulls listed in the catalogue; the correct Anglo-Ameri-
can average is 89 (89.14), not 9o. The high English mean of 96 is
correct, but the small sample is entirely male.* If we follow our
procedure of computing averages among subsamples, the six mod-
ern Caucasian "families" yield a mean of 87 cubic inches.t The
ancient Caucasian average for two subsamples is 84 cubic inches
(Table 2.5).

Six Chinese skulls provide Morton with a Mongolian mean of
82, but this low value records two cases of selective amnesia: First,

*To demonstrate again how large differences based on stature can be, I report
these additional data, recovered from Morton's tabulations, but never calculated or
recognized by him: 1) For Inca Peruvians, fifty-three male skulls average 77.5; sixty-
one female skulls, 72.1. 2) For Germans, nine male skulls average 92.2; eight
females, 84.3.

t My original report (Gould, 1978) incorrectly listed the modern Caucasian mean as
85.3. The reason for this error is embarrassing, but instructive, for it illustrates, at
my expense, the cardinal principle of this book: the social embeddedness of science
and the frequent grafting of expectation upon supposed objectivity. Line 7 in Table
2.3 lists the range of Semitic skulls as 84 to 98 cubic inches for Morton's sample of
3. However, my original paper cited a mean of 80—an obvious impossibility if the
smallest skull measures 84. I was working from a Xerox of Morton's original chart,
and his correct value of 89 is smudged to look like an 80 on my copy. Nonetheless,
the range of 84 to 98 is clearly indicated right alongside, and I never saw the incon-
sistency—presumably because a low value of 80 fit my hopes for a depressed Cau-
casian mean. The 80 therefore "felt" right and I never checked it. I am grateful to
Dr. Irving Klotz of Northwestern University for pointing out this error to me.
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Morton excluded the latest Chinese specimen (skull number 1436
at 98 cubic inches), though it must have been in his collection when
he published his summary because he includes many Peruvian
skulls with higher numbers. Secondly, although Morton deplored
the absence of Eskimos from his collection (1849, p. iv), he did not
mention the three Eskimo skulls that he had measured for Crania
Americana. (These belonged to his friend George Combe and do
not appear in Morton's final catalogue.)

Morton never remeasured these skulls with shot, but if we apply
the Indian correction of 2.2 cubic inches to their seed average of
86.8 we obtain a mean of 89. These two samples (Chinese with
number 1336 added, and Eskimo conservatively corrected) yield a
Mongolian average of 87 cubic inches.

By 1849 Morton's Indian mean had plummeted to 79. But this
figure is invalid for the same reason as before, though now inten-
siﬁed—inequality of numbers among subsamples. Small-headed
(and small-statured) Peruvians provided 23 percent of the 1839
sample, but their frequency had risen to nearly half (155 of 338
skulls) by 1849. If we use our previous criterion and compute the
average of all subsamples weighted equally, the Indian average is
86 cubic inches.

For the Negro average, we should drop Morton's australoids
because he wanted to assess the status of African blacks and we no
longer accept a close relationship between the two groups—dark
skin evolved more than once among human groups. I also drop
the Hottentot sample of 3. All skulls are female, and Hottentots
are very small in stature. Native and American-born blacks, amal-
gamated to a single sample, yield an average value between 82 and
83, but closer to 83.

In short, my correction of Morton's conventional ranking
reveals no significant differences among races for Morton's own
data (Table 2.5). All groups rank between 83 and 87 cubic inches,
and Caucasians share the pinnacle. If western Europeans choose to
seek their superiority in high averages for their subsamples (Ger-
manics and Anglo-Saxons in the Caucasian tabulations), I point out
that several Indian subsamples are equally high (though Morton
amalgamated all North American Indians and never reported
averages by subgroup), and that all Teutonic and Anglo-Saxon
averages are either miscalculated or biased in Morton's table.
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Conclusions

Morton's finagling may be ordered into four general cate-
gories:

1. Favorable inconsistencies and shifting criteria: Morton often
chose to include or delete large subsamples in order to match
group averages with prior expectations. He included Inca Peruvi-
ans to decrease the Indian average, but deleted Hindus to raise the
Caucasian mean. He also chose to present or not to calculate the
averages of subsamples in striking accord with desired results. He
made calculations for Caucasians to demonstrate the superiority of
Teutons and Anglo-Saxons, but never presented data for Indian
subsamples with equally high averages.

2. Subjectivity directed toward prior prejudice: Morton's mea-
sures with seed were sufficiently imprecise to permit a wide range
of influence by subjective bias; later measures with shot, on the
other hand, were repeatable, and presumably objective. In skulls
measured by both methods, values for shot always exceed values
for the light, poorly packing seed. But degrees of discrepancy
match a priori assumptions: an average of 54, 2.2, and 1.8 cubic
inches for blacks, Indians, and whites, respectively. In other words,
blacks fared poorest and whites best when the results could be
biased toward an expected result.

3. Procedural omissions that seem obvious to us: Morton was
convinced that variation in skull size recorded differential, innate
mental ability. He never considered alternate hypotheses, though
his own data almost cried out for a different interpretation. Mor-
ton never computed means by sex or stature, even when he
recorded these data in his tabulations—as for Egyptian mummies.
Had he computed the effect of stature, he would presumably have
recognized that it explained all important differences in brain size
among his groups. Negroids yielded a lower average than Cauca-
sians among his Egyptian skulls because the negroid sample prob-
ably contained a higher percentage of smaller-statured females,
not because blacks are innately stupider. The Incas that he
included in the Indian sample and the Hindus that he excluded
from the Caucasian sample both possessed small brains as a conse-
quence of small body size. Morton used an all-female sample of
three Hottentots to support the stupidity of blacks, and an all-male
sample of Englishmen to assert the superiority of whites.
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4. Miscalculations and convenient omissions: All miscalcula-
tions and omissions that I have detected are in Morton's favor. He
rounded the negroid Egyptian average down to 79, rather than up
to 80. He cited averages of 9o for Germans and Anglo-Saxons, but
the correct values are 88 and 89. He excluded a large Chinese skull
and an Eskimo subsample from his final tabulation for mongoloids,
thus depressing their average below the Caucasian value.

Yet through all thisjuggling, I detect no sign of fraud or con-
scious manipulation. Morton made no attempt to cover his tracks
and I must presume that he was unaware he had left them. He
explained all his procedures and published all his raw data. All I
can discern is an a priori conviction about racial ranking so pow-
erful that it directed his tabulations along preestablished lines. Yet
Morton was widely hailed as the objectivist of his age, the man who
would rescue American science from the mire of unsupported
speculation.

The American school and slavery

The leading American polygenists differed in their attitude
toward slavery. Most were Northerners, and most favored some
version of Squier's quip: “[I have a] precious poor opinion of nig-
gers . ..a still poorer one of slavery" (in Stanton, 1960, p. 193).

But the identification of blacks as a separate and unequal spe-
cies had obvious appeal as an argument for slavery. Josiah Nott, a
leading polygenist, encountered particularly receptive audiences in
the South for his "lectures on niggerology" (as he called them).
Morton's Crania Aegyptiaca received a warm welcome in the South
(in Stanton, 1960, pp. 52-53). One supporter of slavery wrote that
the South need no longer be "so much frightened" by "voices of
Europe or of Northern America" in defending its "peculiar insti-
When Morton died, the South's leading medical journal
proclaimed (R. W. Gibbs, Charleston Medical Journal, 1851, quoted
in Stanton, 1960, pP- 144): "We of the South should consider him as
our benefactor, for aiding most materially in giving to the negro

n

tutions.

his true position as an inferior race."

Nonetheless, the polygenist argument did not occupy a primary
place in the ideology of slavery in mid-nineteenth-century Amer-
Ica—and for a good reason. For most Southerners, this excellent
argument entailed too high a price. The polygenists had railed
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against ideologues as barriers to their pure search for truth, but
their targets were parsons more often than abolitionists. Their the-
ory, in asserting a plurality of human creations, contradicted the
doctrine of a single Adam and contravened the literal truth of
scripture. Although the leading polygenists held a diversity of reli-
gious attitudes, none were atheists. Morton and Agassiz were con-
ventionally devout, but they did believe that both science and
religion would be aided if untrained parsons kept their noses out
of scientific issues and stopped proferring the Bible as a document
to settle debates in natural history. Josiah Nott stated his goal in a
forceful way (Agassiz and Morton would not have put it so baldly):
“ to cut loose the natural history of mankind from the Bible,
and to place each upon its own foundation, where it may remain
without collision or molestation" (in Stanton, 1960, R 119).

The polygenists forced defenders of slavery into a quandary:
Should they accept a strong argument from science at the cost of
limiting religion's sphere? In resolving this dilemma, the Bible usu-
ally won. After all, scriptural arguments for supporting slavery
were not wanting. Degeneration of blacks under the curse of Ham
was an old and eminently functional standby. Moreover, polygeny
was not the only quasi-scientific defense available.

John Bachman, for example, was a South Carolina parson and
prominent naturalist. As a committed monogenist, he spent a good
part of his scientific career attempting to refute polygeny. He also
used monogenist principles to defend slavery:

In intellectual power the African is an inferior variety of our species.
His whole history affords evidence that he is incapable of self-government.
Our child that we lead by the hand, and who looks to us for protection and
support is still of our own blood notwithstanding his weakness and igno-
rance (in Stanton, 1960, p. 63).

Among nonpolygenist, "scientific" defenses of slavery, no argu-
ments ever matched in absurdity the doctrines of S. A. Cartwright,
a prominent Southern physician. (I do not cite these as typical and
I doubt that many intelligent Southerners paid them much atten-
tion; I merely wish to illustrate an extreme within the range of
"scientific" argument.) Cartwright traced the problems of black
people to inadequate decarbonization of blood in the lungs (insuf-
ficient removal of carbon dioxide): "It is the defective . . . atmo-
spherization of the blood, conjoined with a deficiency of cerebral
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matter in the cranium . . . that is the true cause of that debasement
of mind, which has rendered the people of Africa unable to take
care of themselves" (from Chorover, 1979; all quotes from Cart-
wright are taken from papers he presented to the 1851 meeting of
the Louisiana Medical Association.)

Cartwright even had a name for it—dysesthesia, a disease of
inadequate breathing. He described its symptoms in slaves: "When
driven to labor ...he performs the task assigned to him in a head-
long and careless manner, treading down with his feet or cutting
with his hoe the plants he is put to cultivate—breaking the tools he
works with, and spoiling everything he touches." Ignorant North-
erners attributed this behavior to "the debasing influence of slav-
ery," but Cartwright recognized it as the expression of a true
disease. He identified insensibility to pain as another symptom:
"When the unfortunate individual is subjected to punishment, he

"

neither feels pain of any consequence . . . [nor] any unusual resent-
ment more than stupid sulkiness. In some cases . . . there appears
to be an almost total loss of feeling." Cartwright proposed the fol-
lowing cure:

The liver, skin and kidneys should be stimulated to activity . . .to assist
in decarbonizing the blood. The best means to stimulate the skin is, first,
to have the patient well washed with warm water and soap; then to anoint
it all over with oil, and to slap the oil in with a broad leather strap; then to
put the patient to some hard kind of work in the open air and sunshine
that will compel him to expand his lungs, as chopping wood, splitting rails,
or sawing with the crosscut or whip saw.

Cartwright did not end his catalogue of diseases with dys-
esthesia. He wondered why slaves often tried to flee, and identified
the cause as a mental disease called dmpetomania, or the insane
desire to run away. "Like children, they are constrained by unalter-
able physiological laws, to love those in authority over them.
Hence, from a law of his nature, the negro can no more help lov-
ing a kind master, than the child can help loving her that gives it
suck." For slaves afflicted with drapetomania, Cartwright pro-
posed a behavioral cure: owners should avoid both extreme per-
missiveness and cruelty: "They have only to be kept in that state,
and treated like children, to prevent and cure them from running
away."

The defenders of slavery did not need polygeny. Religion still
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stood above science as a primary source for the rationalization of
social order. But the American debate on polygeny may represent
the last time that arguments in the scientific mode did not form a
first line of defense for the status quo and the unalterable quality
of human differences. The Civil War lay just around the corner,
but so did 1859 and Darwin's Origin of Species. Subsequent argu-
ments for slavery, colonialism, racial differences, class structures,
and sex roles would go forth primarily under the banner of sci-
ence.



THREE
Measuring Heads

Paul Broca and the Heyday of
Craniology

No rational man, cognisant of the facts, believes that the average negro
is the equal, still less the superior, of the average white man. And, if this
be true, it is simply incredible that, when all his disabilities are removed,
and our prognathous relative has a fair field and no favor, as well as no
oppressor, he will be able to compete successfully with his bigger-brained
and smaller-jawed rival, in a contest which is to be carried on by
thoughts and not by bites. —T. H. HUXLEY

The allure of numbers
Introduction

Evolutionary theory swept away the creationist rug that had
supported the intense debate between monogenists and polygen-
ists, but it satisfied both sides by presenting an even better rationale
for their shared racism. The monogenists continued to construct
linear hierarchies of races according to mental and moral worth;
the polygenists now admitted a common ancestry in the prehistoric
mists, but affirmed that races had been separate long enough to
evolve major inherited differences in talent and intelligence. As
historian of anthropology George Stocking writes (1973, P. Ixx):
"The resulting intellectual tensions were resolved after 1859 by a
comprehensive evolutionism which was at once monogenist and
racist, which affirmed human unity even as it relegated the dark-
skinned savage to a status very near the ape."

The second half of the nineteenth century was not only the era
of evolution in anthropology. Another trend, equally irresistible,
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swept through the human sciences—the allure of numbers, the
faith that rigorous measurement could guarantee irrefutable pre-
cision, and might mark the transition between subjective specula-
tion and a true science as worthy as Newtonian physics. Evolution
and quantification formed an unholy alliance; in a sense, their
union forged the first powerful theory of "scientific" racism—if we
define "science" as many do who misunderstand it most pro-
foundly: as any claim apparently backed by copious numbers.
Anthropologists had presented numbers before Darwin, but the
crudity of Morton's analysis (Chapter 2) belies any claim to rigor.
By the end of Darwin's century, standardized procedures and a
developing body of statistical knowledge had generated a deluge
of more truthworthy numerical data.

This chapter is the story of numbers once regarded as surpass-
ing all others in importance—the data of craniometry, or measure-
ment of the skull and its contents. The leaders of craniometry were
not conscious political ideologues. They regarded themselves as
servants of their numbers, apostles of objectivity. And they con-
firmed all the common prejudices of comfortable white males—
that blacks, women, and poor people occupy their subordinate
roles by the harsh dictates of nature.

Science is rooted in creative interpretation. Numbers suggest,
constrain, and refute; they do not, by themselves, specify the con-
tent of scientific theories. Theories are built upon the interpreta-
tion of numbers, and interpreters are often trapped by their own
rhetoric. They believe in their own objectivity, and fail to discern
the prejudice that leads them to one interpretation among many
consistent with their numbers. Paul Broca is now distant enough.
We can stand back and show that he used numbers not to generate
new theories but to illustrate a priori conclusions. Shall we believe
that science is different today simply because we share the cultural
context of most practicing scientists and mistake its influence for
objective truth? Broca was an exemplary scientist; no one has ever
surpassed him in meticulous care and accuracy of measurement.
By what right, other than our own biases, can we identify his prej-
udice and hold that science now operates independently of culture
and class?
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Francis Galton—apostle of quantification

No man expressed his era's fascination with numbers so well as
Darwin's celebrated cousin, Francis Galton (1822—1911). Indepen-
dently wealthy, Galton had the rare freedom to devote his consid-
erable energy and intelligence to his favorite subject of measure-
ment. Galton, a pioneer of modern statistics, believed that, with
sufficient labor and ingenuity, anything might be measured, and
that measurement is the primary criterion of a scientific study. He
even proposed and began to carry out a statistical inquiry into the
efficacy of prayer! Galton coined the term "eugenics" in 1883 and
advocated the regulation of marriage and family size according
to hereditary endowment of parents.

Galton backed his faith in measurement with all the ingenuity
of his idiosyncratic methods. He sought, for example, to construct
a "beauty map" of the British Isles in the following manner (190g,

pPpP- 315-316):

Whenever I have occasion to classify the persons I meet into three classes,
"good, medium, bad," I use a needle mounted as a pricker, wherewith to
prick holes, unseen, in a piece of paper, torn rudely into a cross with a
long leg. I use its upper end for "good," the cross arm for "medium," the
lower end for "bad." The prick holes keep distinct, and are easily read off
at leisure. The object, place, and date are written on the paper. I used this
plan for my beauty data, classifying the girls I passed in streets or else-
where as attractive, indifferent, or repellent. Of course this was a purely
individual estimate, but it was consistent, judging from the conformity of
different attempts in the same population. I found London to rank highest
for beauty; Aberdeen lowest.

With good humor, he suggested the following method for quanti-
fying boredom (1909, p. 278):

Many mental processes admit of being roughly measured. For instance,
the degree to which people are bored, by counting the number of their
fidgets. I not infrequently tried this method at the meetings of the Royal
Geographical Society, for even there dull memoirs are occasionally read.
¢ . . The use of a watch attracts attention, so I reckon time by the number
of my breathings, of which there are 15 in a minute. They are not counted
mentally, but are punctuated by pressing with 15 fingers successively. The
counting is reserved for the fidgets. These observations should be con-
fined to persons of middle age. Children are rarely still, while elderly phi-
losophers will sometimes remain rigid for minutes altogether.
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Quantification was Galton's god, and a strong belief in the
inheritance of nearly everything he could measure stood at the
right hand. Galton believed that even the most socially embedded
behaviors had strong innate components: "As many members of
our House of Lords marry the daughters of millionaires," he
wrote (1909, pp. 314—315), "it is quite conceivable that our Senate
may in time become characterized by a more than common share
of shrewd business capacity, possibly also by a lower standard of
commercial probity than at present." Constantly seeking new and
ingenious ways to measure the relative worth of peoples, he pro-
posed to rate blacks and whites by studying the history of encoun-
ters between black chiefs and white travelers (1884, pp. 338-339):

The latter, no doubt, bring with them the knowledge current in civi-
lized lands, but that is an advantage of less importance than we are apt to
suppose. A native chief has as good an education in the art of ruling men,
as can be desired; he is continually exercised in personal government, and
usually maintains his place by the ascendancy of his character shown every
day over his subjects and rivals. A traveller in wild countries also fills, to a
certain degree, the position of a commander, and has to confront native
chiefs at every inhabited place. The result is familiar enough—the white
traveller almost invariably holds his own in their presence. It is seldom that
we hear of a white traveller meeting with a black chief whom he feels to be
the better man.

Galton's major work on the inheritance of intelligence (Heredi-
tary Genius, 186Q) included anthropometry among its criteria, but
his interest in measuring skulls and bodies peaked later when he
established a laboratory at the International Exposition of 1884.
There, for threepence, people moved through his assembly line of
tests and measures, and received his assessment at the end. After
the Exposition, he maintained the lab for six years at a London
museum. The laboratory became famous and attracted many not-
ables, including Gladstone:

Mr. Gladstone was amusingly insistent about the size of his head, saying
that hatters often told him that he had an Aberdeenshire head—"a fact
which you may be sure I do not forget to tell my Scotch constituents." It
was a beautifully shaped head, though rather low, but after all it was not
so very large in circumference (190g, pp. 249-250).

Lest this be mistaken for the harmless musings of some dotty
Victorian eccentric, I point out that Sir Francis was taken quite
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seriously as a leading intellect of his time. The American

ian Lewis the man most responsible for instituting

tests in America, retrospectively calculated Galton's IQ at above
200, but accorded only to Darwin and a mere to Cop-
ernicus (see pp. on this ludicrous incident in the history

of mental testing). Darwin, who approached hereditarian argu-
ments with strong suspicion, wrote after reading Hereditary Genius:
"You have made a convert of an opponent in one sense, for I have
always maintained that, excepting fools, men did not differ much
in intellect, only in zeal and hard work" (in Galton, 1909, p. 290).
Galton responded: "The rejoinder that might be made to his
remark about hard work, is that character, including the aptitude
for work, is heritable like every other faculty."”

A curtain-raiser with a moral: numbers
do not guarantee truth

In 1906, a Virginia physician, Robert Bennett Bean, published a
long, technical article comparing the brains of American blacks and
whites. With a kind of neurological green thumb, he found mean-
ingful differences wherever he that is, in his
favored sense of expressing black inferiority in hard numbers.

Bean took special pride in his data on the corpus callosum, a
structure within the brain that contains fibers connecting the right
and left hemispheres. Following a cardinal tenet of craniometry,
that higher mental functions reside in the front of the brain and
sensorimotor capacities toward the rear, Bean reasoned that he
might rank races by the relative sizes of parts within the corpus
callosum. So he measured the length of the genu, the front part of
the corpus callosum, and compared it with the length of the

the back part. He plotted genu vs. splenium (Fig. 3.1) and
obtained, for a respectably large sample, virtually complete sepa-
ration between black and white brains. Whites have a relatively
large genu, hence more brain up front in the seat of intelligence.
All the more remarkable, Bean exclaimed p.- 390) because
the genu contains fibers both for olfaction and for intelligence!
Bean continued: We all know that blacks have a keener sense of
than whites; hence we might have expected larger genus in
blacks if intelligence did not differ substantially between races. Yet
black genus are smaller despite their olfactory predominance;
blacks must really suffer from a paucity of intelligence.



