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The authors provide a detailed presentation of the arguments
commonly advanced to support the claim that the term “race”
does not represent a useful scientific category. Their argument is
supported by an extensive bibliography of selected texts.

Key Words: Physical anthropology, forensic anthropology, evolution,
Linnaeus, Darwin, Broca, Blumenbach, Carleton Coon, Cavalli-Sforza, F.
Boas, Margaret Mead, Ashley Montagu, R. Lewontin, 8. ]J. Gould, L.
Lieberman, dismaniling race, nazi-fascist racism.

A Wrong Approach

Modern science try to understand the phenomena of nature
through the formulation of hypotheses and their subsequent
empirical control by comparing predictions and observations. If
a scientific hypothesis receive the empirical validation then it
hecome part of the construction of a paradigm; otherwise, the
hypothesis must he simply rejected if falsified by experimental
results (Popper 1934; Kragh 1987). That was not the casc of the
construction of the “anthropological dogma” of human
biological concept of race. Physical anthropology originated as
an independent scientific discipline during the eighteenth
century, and has been atfected by an episternological error from
the very beginning. In fact, the existence of races was considered
the basic principle of physical anthropology instead of just being
a hypothesis amenable to empirical investigation, and therefore
for about two cenwries physical anthropologists refused to be
led by the only criterion of truth that natural sciences recognize,
namcly cmpirical validation. However, all scholars who
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dedicated themselves to that futile classificatory exercise
unlmenuonally contributed to demonstrate that they were
involved in a false paradigm, because of the problematic aspects
in explaining human biological variability using the taxonomic
sub-specific category of race. This difficulty in identifying human
races was proved by the high number of subdivisions suggested,
which included two to sixty-three races, and ditferences in the
traditional definition of race: Race as synonymous of sub-species,
ethnic group, population, and so on (Darwin 1871; Count 1950;
Biasucti 1967; Gould 1981; Brace 1982).

Why did so many physical anthropologists refuse 10 test the
hypothesis of whether human biological variability could be
neatly subdivided according to the taxonomic sub-specific
categories of race? Why did so many physical anthropologists
accept the racial paradigm? Three main constrains, two external
and one internal to the scientific process, contributed to this
serious error in scientific logic. First, the history of the cultural
context from which physical amhropology ()rlgmalcd Second,
the history of the social context in which physical
anthropologists formulated the concept of race. Third, the
broad process of construction of theories within Biological
Sciences.

The Cuitural Context

which Conditioned Physical Anthropologists

The first reason emerged from a western culture idea that
biological and ethnic diversity is very ancient. This concept
developed in Egypt during the second millennium B.C., and
represented a deep change in perspective. In fact, before then
not only humanity but the whole world was considered as a unit.
The Egyptians subdivided humankind into four groups, onc of
which was made up by themselves. They in fact called themselves
Remet which simply means “man”. In their paintings of the
hifteenth century B.C. they were portraid in red, while the
Asiatics named Aamu in yellow, the populations of sub-Saharan
Africa, the Nubians numed Nehesyu, in black, and the Libyans,
as well as some western populations named Tjemcehu, with
vellow hair and blue eyes (Bresciani et al. 1993; Gardiner 1947).
Sull in ancient times, the father of history Herodotus (490/480-
430/420 B.C.) gave a physical description to a great number of
people in his Historie, and Pliny the Elder (23-79) in his Naturalis
hastoria explained physical differences between Alricans and
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Europeans as a direct consequence of climate. After Herodotus
all long-distance travellers, up to the origin of physical
anthropology, left descriptions of the peoples they met (Daumas
1957; Duchet 1971; Geymonat 1973}. A classic subdivision of
humankind was reported in the Bible, which dominated western
culture during the Middle Ages and part of modern times.
Chapters ten and cleven of the Genesis describe the origin of
populations as descending from Noah’s sons and their
dispersion: Shem was the ancestor of Semites (Arabs and
Hebrews), Ham of Hamites who populated southern-western
regions ol the world, i.e. Africa, and Japheth of Aryans or Indo-
Europeans. However, the Bible not only subdivides humankind
it also contains a curse against Ham, the sun of Noah who is
considered the ancestor of the African populations (Genesis, 9,
24-27). It is clear that the troubles for the African populations
began very early.

During the Renaissance (fifteenth and sixteenth centuries)
psychological types and their classification, besides physical
(mainly anaiomical) differences, hecame again popular?’ and
assumed greal importance. According to Burke (1993:192):

Classical views of the physical constitution of man, and the
distinction hetween four personality types (choleric, sanguine,
phlegmatic and melancholy), were taken seriously by writers in
this period, and they are not without relevance to the arts.

In fact, as an example, on the theme of the four personality
types Albrecht Durer (1471-1528) dedicated in 1526 a painting
entitled the Four Apostles (Alte Pinakothek, Munich). Each of
the tour panels portrays an Apostle and an Evangelist typitying
the four humours: St John as the sanguine, 5t Mark as the
choleric, 5t Paul as the melancholic, and 5t Peter as the
phlegmatic (Murray and Murray 1993:201). This subject was
used later by Linnaeus in his racial classification.

The Social Context which Conditioned Physical Anthropologists
The second reason was related o social and ideological
conditioning of physical anthropologists when western societies
justificd slavery, colonialism, and discrimination (Montagu 1952;
Livingstone 1962; Mead et al. 1968). In that period it was

' Views of the distinction between psychological types came first from a text
attributed to Aristotle.
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essential for a civil society 1o find a moral justification for
immoral behaviours and nothing was more propitious than a
*scientific” demonstration that the observable physical
differences, i.e. racial differences, were associated to intellectual
and moral differences. Many attempts were made to state
biological determinism and the superiority of somc races over
others, So it was a natural right, and also a duty, for the so called
“superior races” (of course Europeans and European-
Americans) to dominate. Montague Francis Ashley Montagu
(1952) and Kenneth Adrian Raine Kennedy (1976) quoted a
long list of such European and European-American
degenerated ideas although they did not come from physical
anthropologists.

In Italy, during fascism and its policy in acquiring colonies,
for the most part in Africa, physical anthropologists devoted
many ciforts to support racist positions. The most zealous was
certainly Lidio Cipriani (1892-1962), who wrote the following
nonsense just before the attack of fascist [taly against Ethiopia in
1935 (Cipriani 1935):

Within negroes races, mental inferiority of women is very close
ta mental deficiency; moreover, at least in Africa, some female
hehaviours are not human, and resemble animal behaviours (p.
181). [...] As far as brain of negroes is concerned, [...] its
morphalogy is scarcely comparable o the less developed brain
ot some European women. On the contrary, [...] very clever
Caucasian men show an increase in the brain volume and a
different morphology, mainly in the temporal lobe, than other
populations (p. 184).

It is interesting o note that in 1909 Franklin Paine Mall
(1862-1917) had already demonstrated that there were no
differences in human brains according to race {quoted in
Mukhopadhyay and Moses 1997, note number 3). The
ideological role that these statements were (o play in terms of
social control in fascist [taly on the eve of the Ethiopian War was
made manifest by the definition of race that Benito Mussolini
(1883-1945) gave only three years carlier to Emil Ludwig [pen-
name (1881-1948) 1932:73]: "Race: this is a feeling, not realiry”.
Theretfore, before the attack to the Ethiopians was planned
Mussolini denied any biological basis of the concept of race
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(Ludwig 1932:73)." Besides, at the beginning of the 1960s
Cipriani changed his thought on the subject and hecame rather
cautious (Cipriani 1962:25,26)." Racist assertions like those
stated by Cipriani were strongly rejected by physical
anthropologists free from any social and political prejudices, but
above all by those interested in scientifically strict reasoning.
After World War I the scientific community of physical
anthropologists rejected the causal linkage between biology and
mental capacity, a fundamental premise for the hierarchical
evaluation of races, and the social-political dominance of the so
called “superior races”. This anthropological view was not new
because Darwin had already specified (1871) that there was
much similarity in mental traits between races. Besides, more
recently this position was clearly articulated for public
consumption in several documents: The statements drew up at
UNESCO’s House in Paris of July 1930 (1. Statement on race),
June 1951 (II. Statement on the nature of race and race
differences), and September 1967 (IV. Statement on race and
racial prejudice); The proposal drew up in Moscow ol August
1964 (II1. Proposals on the biological aspects of race); The
UNESCO “Declaration on Race and Racial Prejudice™ adopted
by the General Conference at its twentieth session in Paris, 27
November 1978; The document proposed by the International
Institute for the Study of Man (Chiarelli 1993a, 1995h, 1996);"

' Of conrse, pure races do not exist any longer, not even Jewish race. But,
exactly, from right mixtures often derives strength and beauty to a state. Race: this
is a feeling, not reality: 95% feeling. 1 do not think that it is possible to prove
whether or not a race is biologically pure. [...] The national pride does not need at
all the frenzy of race”.

* Comment to Bielicki's article (1962): “I wish only to make the point that all
wypes ol research directed at establishing inter-population relationships, no matter
how conducted inevitably result in deductions that are provisional until new light is
available from general biology”. And comment to Wiercinski's article (1962): 1
consider aleatory most of the analysis concerning ethnogenesis™

* The docunient on race proposed by the International Institute for the Study
of Man — The reappearance of a subversive and confused concepl of race and the
artificial ethnic differentiation promoted by culwral, religious and potitical circles
is mislcading and dangerous lor the presem stare and hope for worldwide
integration of humankind. The International Institute for the Study of Man with
this declaration intends 1o claritv: a. that the physical differences among haman
beings, apart from ihe differences related 1o sex and age, are due to environmental
adaptations developed during 3 or more million vears of the evolution of our
species; b. that the cultural and religious differences which are the basis for the
ethnic barriers are related onby 10 the life of the individual and to the cultures in
which the individual has been imprinted and raised during his early vears of life.
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And the American Association of Physical Anthropologists
position to update the 1964 proposal (AAPA 1996). On the
subject a very popular book by Theodosius Grigorievich
Dobzhansky (1900-1975) entitled Genetic Diversity and Human
Equality was published in 1973 and, more recently, Luigi Luca
Cavalli-Sforza, Paolo Menozzi, and Alberto Piazza (1994:19-20)
stated:

There is no scientific basis to the helief ol geneticaily
determined “superiority” of one population over another.
None of the genes that we consider has any accepted
connection with behavioral traits, the genetic determinadion of
which is extremely difficult to study and presently based on soft
evidence. The claims of a genetic basis for a general superiority
of one population over another are not supported by any of
our findings.

Such efforts to dismantle racist ideologies demonstrate how
deeply influenced was the popular and intellectual way of
looking at human biological variation and how human
behaviour was affected by the ideological construction
elaborated by physical anthropology between the nineteenth
and the first half of twentieth century. However, in our opinion,
the concept of race must be rejected not for its misuse {or
political reasons, but because many decades of scientific
research has demonstrated that it is scientifically misleading in
evaluating human biological variability.

The Scientific Construction

of the Concept of Human Biological Race

The third reason was due Lo the peculiar situation of
biological research in the eighteenth century. The discovery of
the Americas, geographically far from the rest of the world,
made seventeenth century Europeans aware of a great number
of new species of plants and animals. This sudden ncrease of
knowledge about biological variability contributed the
importance of classification as a scientific tool. Classifications
became the essential ool for ordering and then studying
variability. Until than, classifications had not been utilized, and
in naturalistic studies only the medical properties of the plants
used in botanical pharmacology were reported. On the contrary,
from that moment onward, taxonomy became the fundamental
tool of biology and of other naturalistic scicnces. It was also
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believed that classifications would have been able to clarify the
model of organizaton of the world. Therefore, it was stated that
biological studics had to be devoted to naming plants and
animals and finding out the relationships between them (Rossi
1997). Moreover, it became clear that biological diversity within
cach species was important and therefore taxonomists
introduced sub-specific categories to hetter classify variability.
Differently from what had happened during the Middle Ages, in
such a scientific climate humankind started to be physically
examined through the same technical and theoretical levels
reached by biology in the Age of Enlightenment which were also
applied to the study of all other living beings. Also human
biological variability, including the variability of native American
populations which were unknown until then, was erroncously
classitied into races. Therefore, human racial classifications were
not only the result of social-cultural conditioning, but also of a
scientific trend. However, it is important to note that the use of
human racial classifications was not accepted by all scholars.
Ditferent scientific ideas were proposed by Johann Gottfried von
Herder [(1744-1803) 1784-1791] and Samuel Stanhope Smith
[(1750-1819) 1810; quoted in Greene 1959] who were against
the use of racial classifications in anthropology, but
unfortunately not followed by physical anthropologists.

A peculiar position was taken by Charles Bonnet [(1720-
1793) 1781:130], who did not propose any racial classification
although he accepted the concept of race, or variety. He gave
great importance (o the variability not only of our species but
also of each population:

The wend of nature is uniform, and humankind has its
gradation, as everything in the world. [...] If you consider all
the nations of the world and look at the people of the same
Reign, or Province, or City, or Quarter, or even of the same
family vou would recognise as many different types of people as
many individuals you can see.

It was a mistake to use human racial classifications although
during the Age of Enlighu:nmem they contributed to
enlightening *Man’s Place in Nawre™’ An animal species within
all other animal species. After many centuries rational thought

" To use the title of the famous book by Thomas Henry Huxlev (1825-1895),
published in 1863
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started to prevail again over metaphysics, particularly the hiblical
tale. As in classical philosophy, humankind was studied as an
animal species, and was not considered as an exception within
living beings. Indeed, Aristotle in his Hisioria animalium placed
humanity at the top of animal kingdom, and considered it as the
most perfected species. This position is quite different from the
position stated by Christianity: The man was created in the
image of god. Also today the Catholic Church states the
ontological leap.”

The debate on human racial classifications was reinforced by
the discussion on human monogenism and polygenism. Biblical
anthropology maintained monogenism or the unity of the
origin of humankind, sanctioned by Augustine (354-430) in his
De civitate Dei, for creationistic belief and not for empirical
validation of the hypothesis. On the contrary, laic and positivist
anthropology which was then becoming popular, supported
polygenism, a different origin of human populations.
Polygenism was the rational, yet crroneous answer to the
discovery of native Americans. In fact, they thought that these
populations, who had been living in a continent far from the
Old World, could not have had the same origin as the rest of
humankind. At that time, such an idea was rather common. In
fact, there were not historical records on the existence of the
American continent, moreover the earth was thought to be very
young. The question to he answered was: How could so many
physical “types” originate in so few millennia, given the short
history of humankind? Thedebaie became particularly bitter in
the nineteenth century when Paul-Pierre Broca (1824-1888),
strong supporter ol polygenism, abandoned (he Sociélé de
Biologie which was against this theory and in 1859 founded the
Société d’Anthropologie of Paris. Between 1859 and 1893 this new
association, positivist, materialistic and anticlerical was the
maode] {or other anthropological socicties which rose both in
Europe and in the United States.”

FSee the paragraph "Humankind in the biological classification”.

" London 1863, Berlin 1869, Vienna 187}, Florence 1871, Stockholm 1873,
Washington 1879, Rome 1893, In 1882 Physical Anthropology was included into the
American Association for the Advancement of Science. In Florence the Soceta
ialiana di Antropologia (with its journal Archivie per UAntropologia ¢ UEtnologia}l was
founded in 1870 by Paolo Mantegazza (1831-1910), who stated human
monogenism. The second father of the iadian biological anthropology, Gluseppe
Sergi (1841-1936) supporier of polygenism, left the Florentine mstitution and
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The contrast between monogenism and polygenism has
been overcomce. Modern anthropology has demonstrated that
humankind has had a common evolutionary historv and that, at
the basis of our origin, there is not a founding couple, the idea
proposed by creationists, but 4 population belonging to a
species different from ours, and whose evolutionary changes,
typical of anatomically modern humans, have occurred in a
short period of time.

Humankind in the Biological Classification

The first modern attempts at classifying human biological
variation were given in the seventeenth cenwury by Francois
Bernier [(1625-1688) 1684], who classified humankind into four
groups and by Richard Bradley [(born at the end of the 17th
century-1732) 17217, who subdivided our species into Whites
(Europeans and Americans), Negroes (Abyssinians and
Negroes), and Intermediate (Mulattoes), thus disregarding all
Asiatic populations.

But it was only during the next century that the first
scientific subdivision of modern humans into races was made by
the father of hiological taxonomy: Karl af Linné (Linnaeus 1707-
1778). who extended the Latin binomial nomenclature to
animals and minerals. This nomenclature had been introduced
in the ficld of Biology by Kaspar Bauhin (1560-1624) in order to
classify plants (Kennedy 1976). Following the medieval
scholastic philosophy, Linnaeus was a convinced supporter of
the monophiletic origin of humankind, and in 1735 he first
called our unique species Homo sapiens, with four varietics:
Luropaeus albesc., Americanus rubesc., Asiaticus fuscus and Africanus
niger. He was undoubtedly biased by the renaissance theory of
temperaments which used to define Europeans as sanguine,
Native Americans cholerie, Asiatics melancholic, and Africans
phlegmatic (Linnacus [ 789; Daumas 1957). As Panofsky (1943)
suggested, the theory of the four temperaments implied a
hiecrarchy, so when Linnaeus coupled what the renaissance
culture considered the noblest humours to Europeans and
Asiatics, he banished Americans and Africans (o the lowest level
of his racial hierarchy.

founded in Rome in 1893 the Societd Romana di Antropologia, named in 1937 Istitufe
Itatiano di Antropologia, (with its journal At della Societé Romana di Antrapologia,
named in 1811 Rivista di Antropologia).
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Even though Linnaeus was a follower of creationism, he
achieved an “evolutionary” purpose: he recognized biological
variability which characterizes the spe(:le% and Lreated the sub-
specific taxonomic category named “variety”. Moreover, he
included the genus Homo in the order of Anthropomorpha. In
such a way, the advent of modern Biology {reed humankind
from the biblical destiny of “special creature”™. But the contrast
between rationality of scientific thought and the hiblical
metaphysics on the nature of humankind is not yet over. In his
recent message to the Pontifical Academy of Sciences," dated 22
October 1996, Joannes Paulus I accepted the biological theory
of evolution but on humankind he stated yet (point . 6):

With man, then, we [ind ourselves in the presence ol an
ontological difference, an ontological leap, one could say.
However, does not the posing of such ontological discontinuity
run counter to that physical continuity which seems to be the
main thread of research into evolution in the field of ph\slcs
and chemistry? Consideration of the method vsed in the
various hranches of knowledge makes it possible to reconcile
two points ol view which would seem irreconcilable, The
scicnces of observation describe and measure the multiple
mantfestations of lile with increasing precision and correlate
them with the time line. The moment of transition (o the
spiritual cannot be the object of this kind ol observation, which
nevertheless can discover at the experimental level a series of
very valuable signs indicating what is specific 1o the human
heing, But the experience of metaphysical knowledge, of self-
awareness and self-reflection, of moral conscience, freedom, or
again, of aesthetic and religious experience, falls within the
competence of philosophical analysis and reflection, while
theology brings out its uitimate meaning according to the
Creator’s plans.

The term race appeared in scientific literature only in 1749
thanks to Georges-louis Leclerc comie de Buffon (1707-1788)
who changed it from the Linnean term varicty (Buffon 1749-
1804}. He stated that humankind is one species with six races,
and hypothesized environmental influences on their mechanism
of origin (Buffon 1749). However, it was johann Friedrich

" L Osservatore Romano, Weekly edition in English, n. 44 (1464), 30 Oclober
1996.
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Blumenbach ({1752-1840) who greatly influenced the future
thought of physical anthropology with his doctor of medicine
thesis De generis humani varietate nativa from the University of
Gottingen in 1775. The book was very popular, mainly the third
revised edition published in 1795, which 1s considered the
promoter of the new science of physical anthropology.
Blumenbach stated that humankind is made up by one species
with five races. He took humanity off the Linnean order of
Anthropomorpha, and created the order of Bimanus. Moreover,
he coined the term varietatis Caucasiae {Caucasian or Caucasoid)
for populations of European origin, from a cranium ol his
osteological collection which belonged to Georgian Caucasus.
According to Blumenbach the shape of the cranium
represented the European “type” of head. Similarly, he
described other four crania to be the ideal shape to it the
various races of his classification.

It was thanks to Blumenbach that the shape of the cranium,
and therefore the shape of the head, received great attention in
human racial classifications, and the publication of catalogues of
human crania, preserved in osteological collections, became
common. The interest for head morphology also increased in
relation to the success of the ideas of a new pscudo-science,
phrenology. Its founder Franz Joseph Gall (1758-1828) thought
that psychical functions of individuals were determined by the
brain and cranium anatomy (Gall 1825). The idea that human
behaviour was correlated to human physical characteristics
influenced.anthropology to the point of becoming the essence
of the concept of race.

The last human racial classification dating back to the Age of
Enlightenment was suggested by Immanuel Kant (1724-1804)
who, in 1785 and 1798, listed four races.

The Chronology of Life

The cighteenth century thought was characterized by the
contradiction between the monogenism, the existence of
human hiological races, and the Christian chronology of the
origin of the world which fixed its age at a few thousand years.
The first “rational” calculation of the age of earth was made hy
the Irish clergyman James Usher (1581-1656), Archbishop of
Armagh. Usher stated the date of the Creation to be October 23,
4004 B.C.,, and the date of the creation of man six days later: 28
October (Usher 1650:1). Moreover, the English clergyman John
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Lightfoot (1602-1675), Vice-Dean of the University of
Cambridge in 1654, calculated that Adam was created at 9
o’clock am. (Lightfoot 1642:4) and that the date of the Deluge
was 2348 B.C., i.c. 1656 years after the Creation (Lightfoot
1647:7, 10). These calculations were made according'to the
reconstruction of the Old Testament, using the genealogies
reported in the Bible.

The young age of the earth was not in accordance with the
fifteenth century B.C. paintings on the Egyptian tombs, which
already represented morphological differences of humankind.
One is then bound to ask how could the diversification of
human biological races have occurred in a couple of millennia?
In such a scientific climaie, polygenism, supported by several
authors, seemed to be morc consistent with the earth
chronology of the time.

Only towards the end of the eighteenth century the idea that
the earth was much older gained consistency. In 1778 Buffon
shifted the origin back to about 75.000 years B.P., and James
Huton (1726-1797) in 1795 stated that an indefinite span of
time was needed (o produce the land which then appeared.
Hutton’s thesis was shared by Charles Lyell [(1797-1875) 1830]
who contributed to the decline of Christan chronology. During
the nineteenth century, it was stated that the age of the carth
was to be set even further back: Not less than many million
years. Now we know that the carth originated some thousand
million years ago (Dalrymple 1991). As a consequence, the idea
ob a very ancient carth gave rise to the idea of antiquity of living
beings, and after this back-shift in time, polygenism lost efficacy
as a tool for investigating the biological evolution of
humankind.

The Morphological Approach

to the Concept of Human Biological Race

Until the first decades of the twentieth century a
classification involved morphological fcatures such as
measurement and description, or anthropometry, reaching a
highly sophisticated level. The main interest was to evaluate the
connection hetween brain size versus intelligence, Craniometry
was not developed to examine whether there were differences
among human races, for physical anthropologists were sure of it,
but to examine the scientific basis of the differences thought to
exist among human races. Broca was onc of the most
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distinguished scholars involved in that kind of studies, who
stated the causal relationship between brain size and
intelligence. Louis Pierre Gratiolet (1815-1865) instead,
maintained that intelligence was related 1o the age of
obliteration of cranial sutures (Quattrone 1998).

In the eighteenth century Peter Camper [(1722-1789);
quoted in Greence 1959] defined the first parameter to
qualitatively evaluate physical characteristics: the prognathlsm
angle, a measurement of the degree of facial projection. During
the following century, Broca introduced the statistical method.
The impression of precision in generating classifications of races
was reached when anatomist Andres Retzius (1796-1860) used
head dimension 10 define the cephalic index, which was
putatively considered stable and therefore a good racial
indicator. But efloris to develop more elaborate anthropometric
techniques o make human racial classifications objective
persisted into the twentieth cenwury as, for example, the
spectrometric measure of skin colour,

The limitation of morphological characteristics is due to the
impossibility to discriminate between the contributon of genes
and environment in forming their phenotype. It follows that
those traits are not suitable to clarify the relationships between
the various groups. In fact, in order to have a naturalistic value,
a classification must rely on a network of ancestor-descendant
relationships, t.e. the more populations resemble each other,
the closer the point in time when they diverged from a common
ancestor; in other words, the evolutionary path covered together
is longer. It is obvious that for such studies one needs
characteristics with well known genetic bases and on which the
environment does not act; otherwise, we would measure the
similarities hetween the environments in which the human
populations five instead of their phylogenetic relationships. Skin
colour, colour and shape of eyes and colour of hair, shape and
size of body and head are under strict and direct environmental
influcnces and tend to adapt themselves o the specific
environment in which they live. This is why they are the hest
features 1o trace our ero!oglcdl hlst()r} and to help us
understand the geographical typologies of humankind that were
once used to define human races. To put it in a simpler way,
populations that live in a certain geographical environment are
morce similar morphologically, even though they do not share a
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common phylogenetic history.

Doubts on the Concept of Human Biological Race

Charles Robert Darwin (1809-1882) was aware of the
weakness of the concept of human race. In his book on the
origin of humankind published in 1871 he argued for complete
nterfertility of races, and their physical and mental similariry.
Races “graduate into cach other” he said." He also stated that
sexual selection was the main force involved in originating races
and that humankind is one species originated in Africa. The
darwinian revolution eradicated the typological or static concept
of species, but its impact on the concept of human race was less
significant for a long time.

At the beginning of the century Franz Boas (1858-1942) was
among the first anthropologists to struggle against bhiological
determinism, which dealt with the cause and effect relationship
between biological and cultural traits, and against the
degenerative eftecws of racial crossing. Besides, in his book and
paper published in 1912 the magnitude of short-term
environmental eftects on the variability of morphologic traits
was well documented. This empirical observation produced his
opposition 1o the stability of anthropometric features and
therctore the opposition to the idea of race as fixed group (Boas
1928:63):

We have seen that from a purely biological point of view the
concept of race unity breaks down [...] similarities between
neighbouring races [...] are so great that individuals cannot be
assigned with certainty to one group or another.

More recent attempts were made to discredit the notion that
human hody proportions are primarily racial (M. Kapell and B.
Bogin, personal communication).

Montagu who was the supporter of anthropology against
nazi-fascist racism rejected the “anthropological” concept of
race, while supporting the genetic subdivision of humankind
(Montagu 1952). In our opinion, this was an incorrect
approach, since genetics is a level of biological knowledge which
can be compared with morphology or phybl()l()g} but not with
physical anthropology. Physical anthropology has failed by
assuming the taxon of race to rank human biological variation

" Durwin, 1871, chapter 7.
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using both morphology and genetics, and more recently, it has
also failed at the DNA level analysis. The cause of the evident
failure was made clear by the Debate that took place in the ficld
of Zoology during the 1450s in which the scientific inconsistency
of race as a biological taxonomic concept (Wilson and Brown
1958; see also Futuyma 1979) and, consequently, its
inconsistency when applled to humankind was argued.
Nevertheless, Montagu was crucial in helping both physical and
cultural anthropologists, as well as the non-anthropological
community to understand the fallacy of the concept of race
(Reynolds and Lieberman 1996).

The concept of race occupied a central position in physical
anthropology up until the early 1960s when the last classification
of races was published by Staniey Marion Garn (1961), and an
active Dchate took place between eminent specialists who
defended or rejected race. In the Debate reported in collections
of papers (Montagu 1964; Mead et al. 1968), and in scientific
journals, mainly Current Amhmpol()gy, races were considered
objective natural realities,"” or absoiule]y unsuitable for
describing human biological variation."” The failure of the
concept of race as a useful tool in physical anthropology to
understand biological variability was synthesised in a masterly
manner by Frank Brown Livingstone (1962:279): “Variability
does not conform to the discrete packages labelled races”.
However, it should be noted that the same notion of race
evolved from typological to a populational and processual
concept (Lieberman 1968; Count 1964},

in 1962 Cuarleton Stevenison Coon (1904-1981) related the
concept ol race to evolutionary synthesis. In his analysis culture
was linked to biology so that each race was related to a different
cultural level. Coon stated that races reached the evolutionary
stage of Homo sapiens at different times, and considering that
Europeans and Asians emerged before Africans, they were
culturaily more advanced being faced with civilisation for a
longer period of ume. His interpretation of the last phase of our
biological evolution was generally criticised as a racist version of
the multiregional hypothesis (sce below).

Several scholars supporting the concept of race developed

= Crekanowskl 1962; Dobzhansky 19622, see alsoc 1962b; Lasker 1962,
Wiercinski 1962: Gates 1963; Newman 1963; Coon 1964; Garn 1964; Huxley 1964.
" Hiernaux 1962, 1963; Livingstone 1962, 1963; Montagu 1963; Brace 1964,
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rescarch strategies which at last favoured scientific criticisms of
the concept itself. Renato Biasutti (1878-1965)"" in the four
editions of his book (1941, 1953, 1959, and 1967; the last is
reported in the bibliography) summarized morphologic and
genetic trait variations in geographic distribution maps which
showed lack of correlation between raits. This approach turned
oul to he so damaging for the concept of race hecause it
contained the basis for a scientifically more valid appraisal of
human biological variation, i.e. the use of the cline concept or
the gradual transition (Livingstone 1962; Brace 1964; Cavalli-
Sforza 1972; Beals 1982). Besides, during the 1960s many
scientists were called to develop empirical studies on the role of
selective and adaptive forces, and according to Charles Loring
Brace (1964} these kind of studies would make possible
abandoning the concept of race.

In 1972 Richard Charles Lewontin gave an empirical
talsification of the concept of race (sec next paragraph). Ten
years later another Debate appeared in Current Anthropology
(Littlefield et al. 1982) and in other journals (Nei and
Rovchoudhury 1982) between specialists defending or criticising
race. The main opinions against race expressed during the
1970s were summarized by Eliene Sousa Azevédo (1982:647):
Human biological variability is continuously distributed; human
biological classifications are arbitrary; and it is scientifically
impossible to demonsirate the existence of races.

The racial paradigm lost consensus during the last decades
of the century. Leonard Lieberman and Fatimah Linda Collier
Jackson (1995) demonstrated that American anthropology
textbooks which rejected the concept of race rcached only
twenty percent between the 1930s (o the 1960s, and increased (o
seventy percent in the 1980s, But the controversy on race is not
Over vet., Indeed, the concept of race seems alive and prospering
in the popular imagination, and among physical anthropologists
(Goodman and Armclagos 1996). A survey carried out in the
United States in 1985 clearly demonstrated that half of physical
anthropologists agreced with the statement that races exist
{Licherman and Jackson 1995; sec also Licherman et al. 1992).
And more recently, in 1993, the American Association of

" Biasutti subdivided humankind in 4 cycles, 4 branches, 16 stocks, and 53
living races.
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Physical Anthropologists rejected a statement against the
scientific use of race (Armelagos 1995; Lieberman and Jackson
1995, note number 7). A vyear later, George John Armelagos
(1995:104) reported:

In 1994, the exccutive board and the section assembly of the
American Anthropological Association pdssed a resolution
stating, in part, «that differentating species into biologically
defined “races” has proven meaningless and unscientific as a
wav of explaining variation (whether of intelligence or other
Lraits) ».

Strangely enough this scientifically plain statement, which
represented the current state of the art, did not appear in the
revision of the 1964 UNESCO proposal named AAPA Statement
on Biological Aspects of Race (1996). On the contrary the AAPA
document included old, obvious, and confusing ideas on the
concept of race unfit for a revision., Indeed, American
anthropologists adopted a position against the existence of pure
races {point 3); against the superiority or inferiority of biological
races (point 6); against the restriction of intermarriages between
individuals of different races (point 9); and against the
possibility of identifying a national, religious, linguistic, culwral
or cconomic group with a particular race {point 10). But all of
these statements simply re-proposed the Debate of the first half
ot the century, so why were they offered as revisions? Probably
such an obsolete document was imposed by so many physical
an thrnpologls[s who believed that human biological races cxist.
This idea is reinforced by point 5 where the statement

“humanity cannot be classified into discrete geographic
categories with absolute boundaries™ is followed by “the
complexitics of human history make it difficult to determinc the
position of certain groups in classitications”. The second part is
tautological but necessary to be able to mention human racial
classifications. Indeed, it is absolutely impossible “to determine
the position” ol each population and not only “of certain
groups”, and this is why classifications are meaningless We also
think that the position against racism (point 11) is culturally
correct and always useful, but we would like to pomt out that the
problem with the biological concept of race is scientific in
nature and not social: That is race is "unscientific as a way of
explaining variation”.
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The concept of race seems to have found new vitality in
recent literature. In fact it is deeply involved in one of the main
models concerning the origin of anatomically modern
humankind (Lieberman and Jackson 1995, and note number 7),
the “multiregional model” which proposes a scenario where
diffcrent populations of Homo ergasier are simultancously
transformed into modern humankind in different parts of the
world. The model suggests a great antiquity in the
differentiation and evolution of races from the local types of
Homo ergaster into their anatomically modern descendants
(Weidenrcich 1947; Wolpoft et al. 1984; Thorne and Wolpoff
1992; Wolpoff 1993; Frayer et al. 1993). However, the racial
palacontology concept was rejected hy other scholars:

The fallacy of tracing lines of descent tor living populations
backwards into the Pleistocene and evoking some grizzled fossil
skull as an honoured ancestor is confined today to the claims of
non-scientific champions of reburial politics [...] We must
conclude that beyond the span of a lew centuries all such lines
become tenuous, and within a few millennia we literally lose
the thread of morphometric associations thereby rendering
alfinities un-recognizable and untraceable” (Kennedy and
Chiment 1992:122-123; see also Kennedy 1976).

Recenty, onc ot the main supporters of the “multiregional
model” and then of the racial concept, Alan Thorne, stated in
his speech at the Dual Congress 1998 (Sun City, South Africa)
that “races disappear, people continue in a new form”. In our
opinion there is an evident contradiction in Thorne’s position,
because his statement is obviously against the concept of race.

The concept of race is also currently used by forensic
anthropologists. They claim that skeletal traits (cranial, post-
cranial, and dental) would allow the identification of the race o
which the bones of a corpse would belong, and to this purpose
several anthropometric measurements and functions are used to
vield a quantitative value from which “racc is indicated by
whether or not a specimen’s score falls above or below a
predetermined sectioning point value” (Sauer 1992:109). Also
non-metric or anthroposcopic methods are used in race
determination (Krogman and Iscan 1986:272"). According to

" “The more typically Negroid has undulating supraorbital ridges, sharp upper
orbital margins, a rounded glabella, a plain frontonasal junction, and a wide
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forensic anthropologists race should be determinable from
“white” and “black” skull morphology in eighty to ninety percent
of cases; but only one out of seven for American Natives. The
indefinite results should be “attributed to the incomplete nature
of the remains or mixed ancestry” [Sauer 1992:109]. However,
as forensic anthropologists know, Americans of African or
European ancestry, for example, are blended populations from
a varicty of different areas in Europe and Western Alrica.
Besides, African-American communities are genetically mixed
with American Natives and Europeans (Reed 1969; Crawford
1984; Biondi et al. 1988; Brues 1992; Hsich and Sutton 1992;
Bortolini ¢t al. 1997; Bravi et al. 1997; Parra ¢t al. 1998;
Martinez-Labarga et al. 1999). The discrepancy of the concept
of race in forensic anthropology was well proved by rescarchers
involved in the discipline:

My position in this paper is that race identification by forensic
anthropologists has little to do with whether or not biological races
exisé (emphasis ours). The race controversy in anthropology is a
Debate about natural groupings of human biological diversity,
a question of taxonomy [...] Whether these [geographic
populations or ethnic groups] are cultural, sociological or
biological categories is irrelevant. Forensic anthropologists may
be very good at malchmg a set of remains to the race label
ascribed to a missing person, but the practice has little if
anything to do with the taxonomic guestions about the natural
existence ol races” (Sauer 1992:109-110).

To the physical anthropologist, race is simply a
phenomenon to be explained {...] race is the fact that
geographically separated populations differ in their gene
frequencies and range of phenaortypic variation, which therefore
may be used to estimate the probabhility that an individual’s area
of ancestry is more probably one place than another” (Brues
1992:125).

In our opinion, forensic anthropology seems a good
example of inductive thinking: The generalization from the
observed biological variability of humankind to the concept of
race. But “generalizing from data to principles, is the

interorbital distance |...1 White skulls have mesa-like supraorbital ridges, blunt
upper orbital margins, a depressed glabella, «beetling» of the frontonasal junction
and a narrow interorbital distance”.
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foundation of scholarship and most social science” (Harpending
1995:100) not of natural science. On the contrary, from the
biological point of view the concept of race was falsified by
comparing the prediction of the hypothesis to empirical
observation. For anthropologists involved in forensic medicine
the concept of race means everything and nothing: As a matter
of fact, Sauer concluded his paper “let us not fall into the trap of
accepting races as valid biologically discrete categories because
we use them so often” [Sauer 1992:110].

A recent attempt in using the concept of race came from
psychologists (Rushton 1995; sce also Rushton and Bogaert
1989). They claimed a basic identity between the biological and
social concept of race, and used a very high number of
biological, pwchological and social traits 10 trace a model of
racial differentiation in which Europeans appeared in an
intermediate position between Africans and Asians (for a
detailed discussion see Bogin 1993 and Armelagos 1995).

In the end, it could be said that if race is everything, it is able
to explain nothing. It could seem that the concept of race is like
the Phoenix or a chamelcon, as Armelagos (1995) suggested,
and scientific statements against race are nceded over and over
again. Recently Barry Bogin (1993) conclusively criticised race
because of inter-fertility between groups. Cavalli-Sforza, Menozzi
and Piazza (1994) also stated the scientific decline of the
concepl of race suggesting the importance of different lines of
research, such as those involved in the reconstruction of micro-
evolutionary history of human populations.

Dismantling the Concept of Human Biological Race

The {irst half of the twenticth cenwury was characterized by
an imposing development of genetic knowledgc In 1865 the
laws of heredity were provided hy the monk Brother Gregor,
known in the world as johann Mendel (1822-1884), and
published in 1866, although they remained mostly unnoticed
until 1900. They were rediscovered independently by Carl
Correns (1864-1933), Lrich von Tschermark (1871-1962), and
Hugo de Vries (1848-1935), and were responsible for a new
scientific discipline to which William Bateson (1861-1926) gave
the name of Genetics in 1906, The flourishing of studices in the
new field produced two events of extraordinary importance for
their impact on the concept of race. The first event was the
discovery of a new class of biological craits called genetic
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markers, which are strictly inherited and immune, in the short
ran, to changes induced by the environment. The ABG blood
group was the first genetic marker discovered by Karl
Landsteiner (1868-1943) in 1900, but its heredity was
demonstrated only in 1911, The second event was due to Ronald
Aylmer Fisher (1890-1962), John Burdon Sanderson Haldane
(1892-1964), and Sewal Wright (1889-1988) and consisted in the
rise of population genetics from 1930 to 1950, providing
mathematical models and statistical tests to approach micro-
evolutionary processes. The new discipline, founded by Fisher
(1950), considered genes not only as hereditary factors which
produce a single individual, but as hereditary factors common to
a group of individuals, i.e. a population, and able to distribute
and recombine bewween them. Population genetics used genetic
markers to produce theoretical and e¢mpirical researches on
evolutionary forces affecting populations: genetic drift,
migration, mutation, natural and sexual selection; thus
populations became the new units of evolution." The genetic
approach to the study of human biological variation did not
escape for several decades to the racial paradigm, as it had
already happened to morphology. At last it became scientifically
clear that a static concept of race was not able 10 explain the
dvnamic processes of evolution. However, it was reporied
(Mukhopadhyay and Moses 1997:519) that “yet the rise of
population genetics was not sufficient to eradicate the old racial
worldvicw”™ among physical anthropologists, who simply
transformed race typological concept into race populational
concept. lronically, during the development of population
genelics, which set the grounds for the scientific falsification of
the concept of race, biological racism increased and many
political crimes were carried out in the name of racial purlty and
racial superiority, “totally unconnected with science” (Cavalli-
Sforza et al. 1994:19).

The first time genetic markers were used in evaluating racial
differences was before the advent of population genetics. At the
end of the second decade of our century a biochemical index
based on ABO blood group alleles, the ratio of A to B allele

" Tahnlations of allele frequencies from a number of populations with
evolutionary purposes were given by Mourant (1954), Mourant et al. (1976),
Steinberg and Cook (1981}, Tills er al. {1983}, Net and Roychoudhury (1988), and
Cavalli-Storza et al. (1994).



376 Gianfranco Biondi and Olga Rickards

frequencies in populations was proposed (Hirszteld and
Hirszteld 1918-1919). The index allowed to subdivide
humankind into three racial groups: At the polar ends there
were Europeans and Asians-Africans, and in the middle Arabs-
Turks-Russians-Jews. Later efforts in defining racial
classifications with an increased number of genetic markers
were achieved by William Clouser Boyd [(1903-1983) 1950], and
Garn (1961). We think it is of some interest to note that in the
tide of his book Boyd introduced the adjective modern to better
define his genetic approach to the problem of human racial
classification, and Brace stated in 1996 “Garn and others were
simply reiterating what Samuel George Morton (1799-1851) had
done in 1839"."

The development of mathematical techniques, as genetic
distances and principal components analysis, were used in
cvaluating biological relationships between populations or
ethnic groups 1o verify if they clustered into larger racial groups
in a multidimensional space. Biological relationships turned out
to be deeply inconsistent when genetic markers and
morphological traits were used. The reconstruction of
phylogenetic trees of human evolution based on genes, showed
a higher affinity between Europeans-Africans and Asians-
Australians, while phylogenctic trees based on anthropometric
traits showed that Alricans clustered together with Australians
and Europeans with Asians (Cavalli-Sforza and Edwards 1963;
Edwards and Cavalli-Storza 1964). Genctic traits were also used
m calculating time and patterns of divergence between races:
30,000 years ago Occidentals separated from Amerasians; 15,000
years ago Occidentals splitted in Europeans and Africans; and in

7 Quoted in Mukhopadhyay and Moses 1997, note number 4. Bell (1974:540)
reported: “In 1830 Morton began collecting hurmnan craniums and eventually
owned over 1L00OO specimens {...] He devised ingenious ways to measure and
calculate the capacity of craniums and concluded that races are distinguished by
their skulls as well as by color. His Crania Americana (1839), by its use of physical
measurements, the classification and comparison of data, and its accurate drawings,
was a landmark in anthropology. In an «Introductory Essay» of ninety-five pages
Morton asserted that the Amernican Indians are a separate race, not descendants of
migrants from Asla. «We are left to the reasonable conclusion,» he continued, «that
cach Race was adapted {rom the heginning to its peculiar Incal destination. In
other words, it is assauned, that the physical characterisiics which dnlmguish the
different Races, are independent ol external causes». The work was hailed in the
American fournal of Science as «the most extensive and valuabie contribution to the
nanwral history of man, which has yer appeared on the American continent»",
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an intermediate point in time Amerasians splitted in Americans
and Orientals (Edmonson 1965). Besides, in a seminal work
Menozzi, Piazza and Cavalli-Sforza (1987) showed that allele
frequencies were overlapping with continuous distribution
patterns, called clines, among populations (see also Cavalli-
Storza et al. 1994). Genetic boundaries, if any, are always weak
and only mean less local admixture which is mostly due o
certain geographic and cultural barriers (Sokal ct al. 1988;
Barbujani and Sokal 1490},

In the early 19705 the world of physical anthropology got
acquainted with the empirical falsification of the concept of
race, Indeed, it is impossible to divide humankind into
biclogical races because geneltic variation within populations is
higher, about 85 percent, when compared with that distributed
between  populations  (Lewontin 1972, 1974; Nei and
Roychoudhury 1974). The question of race was solved at last
(Keita and Kittes 19497), and an indisputable support came from
molécular biology. Rebecea Luisa Cann, Mark Stoneking, and
Allan Charles Wilson (1987) postulated the recent dispersal
from Africa to Europe and Asia of anatomically modern Homo
sapiens, and the displacement of the earlier inhabitants without
much inter-breeding. This reconstruction was based on mtDNA.
Subsequent studies on mtDNA, autosomal DNA and Y-
chromosome supported this hypothesis (Vigilant et al. 1991;
Hammer [995; Tishkoff et al. 1996; Jorde et al. 1997; Krings et
al. 1997; Jin et al. 1999; Kaessmann et al. 1999; Pritchard et al.
1999; Thomson et al. 2000; Underhill et al. 2000). Recently, Roy
D’Andrade and Phillip Andrew Morin (1996:367) stated:

Examination of the relation between lineages and the
physically distinct geographic groups that are called «races» —
Asians, Europeans, Melanesians, and various types of Africans -
reveals an interesting phenomenon. Racial groups show little or
no phylogenetic structure,

and Craig Venter, head of the Celera Genomics Corporation
in Rockville, declared that the entire sequence of the human
genome had proved that human races do not exist (Angier
2000)).

In the last decades molecular anthropology has helped
reject a seventeenth century concept of race that often organizes
the sampling regime of many modern biologists, promoting a
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wider appreciation of the global distribution of human
biological diversity. Nevertheless, we still find, in renown
scientific journals and books (Chiarelli 1995a; Foley 1995; von
Haeseler et al. 1995), the term “human race” that we consider
loose terminology (every scientist knows that we should rather
use the term “human species”), whatever it could be the
rationale behind its use.

If races were a taxonomic category, they should allow us to
reconstruct the phylogeny of human populations, i.e. ancestor-
descendant relationships. As a matter of fact, the human
biological concept of race has only permitted (o us reconstruct
the ccological history of humankind. It is hard o understand
why a racial concept persists in modern biological anthropology
in spite of multiple evidences that invalidated its scheme. We are
however confident to be witnessing the demise of such a logical
error.

ACKNOWLEDGEMENTS

We wish to thank Leonard Lieberman and Barry Bogin for
helpful commentary on an ecarlier draft of this article. This study
was supported by grants from the Italian CNR (Progetio
Finalizzato Beni Culturali 1997-2001. Unita Operative: GB and
OR).

References

AAPA
1996 AAPA Statement on Biological Aspecis of Race. American fournal of
Physical Anthropology 101:5649-570,
Angier, N.
2000 Do races differ? Not really, DNA shows. The New York Times August
22,
Armelagos, G.
1995 Race, Reason, and Rationale. Evolutionary Anthropology 4:103-109,
AzevEDo, ES.
1982 Comment on: Redefining Race: The Potential Demise of a Concept
in Physical Anthropology, by A, Liudefield, L. Lieberman and LT,
Reynolds. Current Anthropology 23:647.
Barbujani, G5., and R.R. Sokal.
1990 Zones of Sharp Genetic Change in Europe are Also Linguistic
Boundaries. Proceedings of the National Academy of Sciences (USA)
R7(5):1816G-1819.



The Scientific Fallacy of the Biological Concept of Race 379

Beals, K.L.

1982 Comment on: Redefining Race: The Potential Demise of a Concept
in Physical Anthropology, by A, Littlefield, L. Lieberman and LT,
Reynolds. Current Anthropology 23:648.

Bell Jr., W

1974 Morton, Samuel George. In Dictionary of Scientific Biography. Vol.
[X. C.C. Gillispie, ed., pp. 540-541. New York: Charles Scribner’s
Sons.

Bernier, F.

1684 Une nouvelle division de la terre, d'aprés les différentes espéces
des races d’hommes qui 'habitent. fournal des Savants (Paris) 24
avril.

Biasutti, R.

1967 Le razze e i popoli della terra. 4th edition, revised. Torino: Utet.

Bielicki, T.

1962 Some Possibilities for Estimating Inter-Populaiion Relationship on
the Basis of Continuous Traits. Current Anthropology 3:3-8.

Biondi, G., (. Batdstuzzi. . Rickards, A. Carli, G.F. DE Stefano, S.A.
Santachiara-Benerecetti, G.N. Ranzani, M.Bereua, P. Astolfi, and C.
Sanwlamazza.

1988 Migration Pattern and Genetic Marker Distribution of the Afro-
American Population of Bluefields, Nicaragua. Annals of Human
Biology 15:3040-412.

Blumenback, J.F.

1765 De generis humani varietate nativa. 3rd edition. Gottingen:
Vandenhoeck & Ruprecht,

Boas, F.

1912a  Changes in the Bodily Form of Descendants of Immigrants. New
York: Columbia University Press.

1912h  Changes in the Bodily Form of Descendants of Immigrants.
American Anthropologist 14:530-562.

Boas, F.

1928  Anthropology and Modern Life. New York: Norton.

Bodmer, W.F., and L.1. Cavalli-Sforza.

1976 Genetic, Evolution, and Man, San Francisco: Freeman.
Bogin, B.
1993 Bio-culueral Studies of Ethnic Groups, In Research Strategies in

Hurian Biology, G.W. Lasker and C.G.N. Mascie-Taylor, eds., pp.
$3-61. Cambridge: Cambridge University Press.
Bonnet, C.

1781 Oewvres d'histoire nawrelle e de philosophie. TV. Contemnplation
cde la nature. Neuchatel: S. Fauche. |The work of Bonnet
“Contemplation de la nature” was first published as a separate book
in 17641

Bortolini, M.C., M.A. Zago, F.M. Balzano, WA, Silva-Junior, S.1.. Bonauo,
M.C.B.O. Da Silva and T.A. Weimer,

1997 Evolutionary and Anthropological Implications of Mitochondrial
DNA Variation in African Brazilian Populations. Human Biology
GY:141-159,



380 Gianfranco Biondi and Olga Rickards

Bovd, W.C.
1950. Genetics and the Races of Man: An Introduction to Modern
Physical Anthrepology. Boston: Litte, Brown and Company.
Brace, C.L.
1064 On the Race Concept. Current Anthropology 5:313-320.
Brace, (L.

1ag2 The Roots of Race Concept in American Physical Anthropology. In
A History of American Physical Anthropology 1930-1980 F.
Spencer, ed., pp. 11-29, New York: Academic Press,

Bracdley, R.

1721 A Philosophical Account of the Works of Nawre. Endeavouring 1o
set forth the several gradations remarkable in the mineral,
vegetable, and animal parts of the creation. London: W. Mears.

Bravi, C.M., M. Sans, G. Bailier, V.I., Martinez-Marignac, M. Portas, . Barreto,
(.. Bonilla and N.O. Bianchi.

1997 Characterization of Mitochondrial DNA and Y-Chromosome
Haplotypes in a Uruguayan Population of African Ancestry. Human
Biology 69:641-652.

Bresciani, E., 5. Donadoni, M.C. Guidoui, and E. Leospo (eds.}.

1993 1 antico Egino di Ippolito Rosellini. Novara: De Agostini.
Brues, A.M.
1992 Forensis Diagnosis of Race - General Race vs Specific Populations.
Social Science and Medicine 34:125-128.
Buffon
1749-1804 Histoire naturelle, générale et particuliere. Paris: De
I'lmprimerie Royale.
Bufton
1744 Histoire nawrelle, générale ev particuliere. Tome troisiéme:
Histoire naturelle de 'homme. Paris: De I'lmprimerie Royale.
Buffon.
1778 Histoire naturelle, générale e1 paniculiére. Tome cinquiéme: Des
époques de la nature. Paris: De U'lmprimerie Royale.
Burke, P.

1993 The halian Renaissance. Culture and Society in Italy. Cambridge:
Polity Press.
Cann, R.IL.. M. Stoneking, and A.C. Wilson
1987 Mitochondrial DNA and Human Evolution. Nature 325:31-36.
Cavalli-Sforza, L.
1972 Origin and Differentiation of Human Races. Proceedings of the Roval
Anthropological Institute, pp. 15-25,
Cavalli-Sforza, L.L., and AW.F. Edwards
1965 Analysis of Human Evolution. /n Genetics Today, Vol, 3. 5], Geerts,
ed., (Proceedings of the 11th International Congress of Genetics. The
Haguc. September 1963), pp. 923-933. New York: Pergamon Press

{1965).
Cavalli-Sforza, L.L., P. Menozzi, and A. Piazza
19494 The History and Geography of Human Genes. Princeton:

Princeton University Press.



The Scientific Fallacy of the Biological Concept of Race 381

Chiarelli, B
1895a. Man bewween past and future. Washingron: Institute for the Study
of Man.
1995h.  Race: a fallacious concept. fnternational fournal of Anthropology 10:97-
[G5.
Chiarelli, B
1996 Race: what is it7. Anthropologie 34:225-229.
Cipriani, L

1935 U'n assurdo etnico: Fimpero etiopico. Firenze: Bemporad.
Cipriani, L.
1962 Comment on: Some Possibilities for Estimating Inter-Population

Relatienship on the Basis of Continuous Traits, by T. Bielicki; and
The Racial Analysis of Human Populations in Relation to Their
Fithnogenesis, by A, Wiercinski. Current Anthropology 3:25-26,
Coon, C.8
1962 The Origins of Races. New York: Knopf.
Coon, (.5
1964 Comment on: On the Race Concept, by C.L. Brace. Current
Anthropotogy 5:3 4.
Count, E.W
1950. This is race. New York: Schuman.
Count, E.W
1964 Comment on: On the Race Concept, by C.L. Brace. Current
Anthropology 5:314-316.
Crawford, M.H. (ed.}
1984 Black Caribs. New York: Plenum Press.
Czekanowski, |
1904 Zur Differentaldiagnose der Neandertalgruppe. Korrespondenzbiait
der Deutschen Gesellschaft fiir Anthropologie 40:44-47.
Crekanowski, |
1962 The Theoretical Assumptions of Polish Anthropology and the
Morphological Facts. Current Anthropology 3:481-494,
Dalrymple, G.B

1991 The Age of the Farth. Stanford: Stanford University Press.
D’andrade, R., and P.A. Morin
19496 Chimpanzee and Human Mitochondrial DNA. American
Anthropologist 98:352-370.
Darwin, C.R
1871 The Descent of Man and Selection in Relation to Sex. London: J.
Murray.
Daumas, M. (ed.)
1957 Histoire de la science. Paris: Gallimard.

Dobzhansky, T.
19624, Comment on: On the Non-Existence of Human Races, by F.B.
Livingstone, Current Anthropology 3:270-280.
1962b.  Mankind Evolving. The Exolution of the Human Species. New
Haven and London: Yale University.
Dobzhansky, 1.
1973 Genetic Diversity and Human Equality. New York: Basic Books.



382 Gianfranco Biondi and Olga Rickards

Duchet, M.

1971 Anthropotogie et historie au siécle des lumiéres. Paris: Maspero.
Edmonson, M.S.
1965 A Measurement of Relative Racial Difference. Curvent Anthropology
6:167-198.
Edwards, AW.F., and L.L. Cavalli-Sforza
1964 Reconstruction of Evolutionary Trees. /n Phenetic and

Phylogenetic Classification. V.E. Heywood and ]. McNeill, eds., pp.
67-76. London: The Systematic Association,
Fisher, R.A.
1930. The genetical theory of natural selection. Oxford: Clarendon.
Foley, R,

1995 Humans before humanity. Oxford: Blackwell Publishers.
Frayer, D.W., M.H. Wolpoif, A.G. Thorne, F.H. Smith, and G.G.Pope
19493 Theories of Modern COrigins: The Paleontological Test. American

Anthropologist 95:14-50,
Futuyma, D.J.

1979 Evalutionary Biology. Sunderland: Sinauer.
Gall, F .
1825 Sur les fonctions du cerveau ot sur celles de chacune de ses parties.

Parts: Balliére.
Gardiner, A.H.
1947 Ancient Egyptian Onomastica. Oxford: Oxford University Press.
Carn, S.M.
1961 Human Races. Springfield: ‘Thomas.
Garn, S.M. :
1964 Comment on: On the Race Concept, by C.L. Brace. Current
Anthrapology 5:316,
Gates, R.R.
1963 Racial Genetics: A New Branch of Anthropology. Current
Anthropology 4:208-209.
Geymonal, L.

1975 Storia del pensiero filosofico e scientifico. 2nd edition, Milano:
Garzanti.
Gould, 8.].
1981 The Mismeasure of Man. New York: Norton.
Goodman, A.H., and G.]. Armelagos
1946 The Resurrection of Race: The Concept of Race in Physical

Anthropology in the 1990s. In Race and Other Misadventures:
Essavs in Honour of Ashley Montagu. L.T. Revnolds and L.
Lieberman, eds., pp. 174-186. Dix Hills: General Hall Publishers.
Greene, J.C.
1959 The Death of Adam. Evolution and Its Impact on Western
Thought. Ames: The Towa State University Press.
von Haeseler, A, A. Sajantila, and 8. Paibo
14905 The Genetical archaeology of the Human Genome. Nature Genetics
14:135-144}.
Hammer, M.F
1995 A Recent Common Ancestrv for Human Y Chromosomes. Nature
378:376-378.



The Scientific Fallacy of the Biological Concept of Race 383

Harpending, H
1995 Human Biological Diversity. Evolutionary Anthropology 4:99-103
Herder, J.G;
1784-1791 Ideen zur Philosophic der Geschichte der Menschheit. Riga-
Leipzig: Hartknoch.
Hiernaux, |
1962 Comment on: The Racial Analysis of Human Populations in
Relation to Their Ethnogenesis, hy A. Wiercinski. Current
Anthropology 3:29-31,
Hiernaux, }
1963 Comment on: Geographic and Microgeographic Races, by M.T.
Newman. Current Anthropology 4:198-199,
Hirszfeld, L., and H. Hirszfeld
1918-1919 Essai d’application des méthodes sérologiques au probléme
des races. Anthropologie 29:505-537.
Hsieh, C.L. and H.E. Sution
1992 Mitochondrial and Nuclear Variants in a U.5. Black Population:
Origins of a Hybrid Population. Annals of Human Genetics 56:105-
2.
Hutton, |
1795 Theory of the Earth with Proof and Hlustrations. Printed for
Cadell, Junior, and Davies, London: and W. Creech, Edinburgh.
Huxley, ].8
1964 Comiment on: On the Concept of Race, by C.L. Brace. Current
Anthropology 5:316-317.

Huxley, TH
1863 Evidence as 1o Man’s place in nature. London: Williams & Norgate.

Jin L., P.A. Underhill, V. Doctor, RW. Davis, P. Shen, L.L. Cavalli-Sforza and
PJ. Qefner
1999 Distribution of haplotypes from a chromosome 21 region
distinguishes multiple prehistoric human migrations. Proceedings of
the National Academy of Sciences {L/SA) 96(7): 3796-3800.
jorde L.B., AR. Rogers, M. Bammshad, 8.W. Watkins, P. Krakowiak, S. Sung, J.
Kere and H.C. Harpending
1997 Micrasatellite diversity and the demographic history of modern
humans. Proceedings of the National Academy of Sciences (USA)
94(7)3:3100-3103.
Kaessmann H., F. Heiflig, A.Von Haeseler and S, Paabo

1999 DNA sequence variation in a non-coding region of low
recombination on the human X cromosome. Nature Genetics 22, 78-
81.
Kant, I
1785 Bestimmung  des Begriffs einer Menschenrasse. Berliner
Monatsschrift (November).
Kang, 1
1798 Anthropologie in pragmatischer Einsicht abgefasst. Koenigsberg:
Nicolovius,
Keita, 8.0.Y,, and R.A. Kitdes
1997 The Persistence of Racial Thinking and the Myth of Racial

Divergence. American Anthropologist 99:534-544.



384 Gianfranco Biondi and Olga Rickards

Kennedy, KAR

1976 Human Variation in Space and Time. Dubuque: Brown.
Kennedy, KAR. and ]J. Chiment
14992 Racial Idenufication in the Context of Prehistoric-Historic

Biological Continua: Examples from Souh Asia. Sodal Science and
Medicine 34:119-123.
Kragh, H
1987 An Introduction to the Historiography of Science, Cambridge:
Cambridge University Press.
Krings, M., A, Stone, RW. Schmitz, H. Krainizki, M. Stoneking, and S. Piibo
1997 Neandertal DNA Sequences and the Origin of Modern Humans,
Cell 90:19-30.
Krogman, WM., and M Y. Iscan
1986 The Human Skeleton in Forensic Medicine. 2nd edn. Springfield:
Thomas.
lLasker, G.W
1962 Comment on: The Racial Analysis of Human Populations in
Relation to Their Ethnogenesis, by A, Wiercinski. Current
Anthropology 3:31-32.
Lewontin, R.C

1972 The Apportionment of Human Diversity. Evolutionary Biology 6:381-
398.
Lewontin, R.C
1974 The Genetic Basis of Evolutionary Change. New York: Columbia

University Press.
Lieberman, L., and F.1..C. Jackson

1995 Race and Three Models of Human Origin. American Anthropologist
97231242,

Lieberman, L., RE. Hampton, A.L. Littlefield, and G. Hallead

1992 Race in Biology and Anthropology: A Suidy of College Texts and
Professors. fournal of Research in Science Teaching 29:301-321.

Lieberman, L.

1968 ‘The Debate Over Race: A Study in the Sociology of Knowledge.

Phylon 39:127-141.
Lightfoot, ]

1642 A few, and New Observations, upon the Book of Genesis. The most
ol them certaine, the rest probable, all harmelesse, strange, and
rarely heard off hefore. London: T. Badger.

Lightfool, ]

1647 The Harmony, Chronicle and Order of the Old Testament.

London: R. Cotes for John Clark.
Linnaeus, €

1735 Systema naturae, sive regna tria naturae systernatice proposita per
classes, ordines, genera, & species. Lugduni Batavorum {now
Leida): Fx Typographia Joannis Wilhelmi de Groot, apud
Theodorum Haak.

Linnaeus,

1789 Systema nawurae per regna tria naturae, Secundum Classes,

Ordines, Genera, Species, cum  Characteribus, Differentiis,



The Scientific Fallacy of the Biological Concept of Race 385

Synonymis, Locis. Edito decima tertia. Cura Jo. Frid. Gimelin.
Tomus [, Pars I. Lugduni (now Leida): apud }.B. Delamolliere.
Littlefield, A., L.. Lichernman, and L.T. Reynolds
1982 Redefining Race: The Potential Demise of a Concept in Physical
Anthropology. Current Anthropology 23:641-655,
Livingstone, F.B
1962 On the Non-Existence of Human Races. Current Anthropology 3:279-
281.
Livingstone, F.B
1963 Comment on: Geographic and Microgeographic Races, by M.T.
Newwan. Current Anthropology 4:199-200.
Ludwig, E
1932 Collogui con Mussolini. Milano: Mondadori. British edition: 1932
Talks with Mussolini, London: Allen & Unwin. American editon:
1933: T'alks with Mussolini. Buston: Little-Brown,
Lvell,
18306, Principles of Geology. London: [. Murray.
Mall, F.p
1909 On Several Anatomical Characters of the Human Brain, Said to
Vary According to Race and Sex, with Especial Reference to the
Weight of the Frontal Lobe, American Journal of Anatomy 9:1-83,
Martinez-Labarga, C., O. Rickards, R. Scacchi, R.M. Corbo, G. Biondi, J.A.
Pena, (.. Varas De Vieira, A.E.B. Guevara, M.S. Mesa Santurino, and G.F.
De Stefano
1999 Genetic  population  structure of two African-American
communities of Esmeraldas (Ecuador). American fournal of Physical
Anthropology (in press).
Mead, M., T. Dobzhansky, E. Toback, and R.E. Light (eds.)
1968 Science and the Concept of Race. New York: Columbia University

Press.
Menozzi, P., A. Piazza, and L.L. Cavalli-Storza
1987 Synthetic maps of human gene frequencies in Europe. Scence

201:786-792,
Montagu, M.F.A
1952 Man’s Most Dangerous Myth: The Fallacy of Race. 3rd edition. New
York: Columbia University Press.
Montagu, M.F.A
1963 Comment on: Geographic and Microgeographic Races, by M.T.
Newtnan, Current Anthropology 4:200-201.
Montagu, M.F.A, (ed.)
1964 The Concept of Race. New York: Free Press.
Mourant, AL

1954 The Distribution of the Human Blood Groups. Oxford: Blackwell.
Mourant, AE., A.C. Kopec, and K. Domaniewska-Sohczak
1976 The Distribution of the Human Blood Groups and Other

Polymorphisms. London: Oxford University Press.
Mukhopadhyay, C.C., and Y.T. Moses
1997 Re-establishing “Race™ in Anthropological Discourse. American
Anthropologist 99:517-H33.



386 Gianfranco Biondi and Olga Rickards

Murray, ., and L, Murray
1993 The Art of the Renaissance. 2nd edition. Singapore: Thames and
Hudson.
Newman, M.T
1965 Geographic and Microgeographic Races. Current Anthropology 4:184-
207.
Nei, M., and ALK Rovchoudhury
1974 Genetic Variation Within and Between the Three Major Races of
Man, Caucasoids, Negroids, and Mongoloids. American Journal of
Human Genetics 26:421-443.
Nei, M., and AK. Rovchoudhury
1982 Genetic Relationship and Evolution of Human Races. Evolutionary
Biology 14:1-59,
Nei, M., and A K. Rovchoudhury
1988 Human l’olymorplm Genes: World Distribution. New York: Oxford
University Press,
Panofsky, &
1943 The Life and Art of Albrecht Durer. Irvinceten: Princeton
University Press.
Parra, E.J., A. Marcini, J. Akey, J. Martinson, M.A. Batzer, R. Cooper, T.
Forrester, D.B. Allison, R. Deka, R.E. Ferrell and M.D. Shriver
1998 Estimnating African American Admixture Proportions by Use of
Population-Specific Alleles. American Journal of Human Genetics
63:1830-1851.
Popper, K.R
1934 Logik der Forschung. Wien: Springer. English translation: 1959:
The Logic of Scientific Ihscovery, Toronto: University of Toronto

Press,
Pritchard, |.K., M.T. Seielstad, A. Perez-Lezaun and M.W. Feldman
1999 Population growth of haman Y chromosomes: a study of Y

chromosome microsatellites. Molecular Biology and Evolution
16:1791-1798.
Cuaitrone, A
1968 Quel cervelione di Georges Cuvier. Le Scenze 3563 (gennaio):106.
Reed, T.E
1969 Cancasian Genes in American Negroes. Sdence 165:762-768.
Revnolds, LT, and L. Lieberman (eds.)
1996 Race and Ouher Misadventures: Essays in Honour of Ashley
Montagu. Dix Hills: General Hall Publishers.
Rossi, P
1997 La nascita della scienza moderna in Europa. Bari: Laterza. English
wanslation: 1998: The Birth of Modern Science. Oxlord: Blackwell.
Rushton, |.I'
1995 Race, Evolution, and Bebaviour: A Life History Perspective. New
Brunswick: Transaction Publishers.
Rushton, J.I’., and A.I. Bogaert
14989 Population Differences in Susceptibility to AIDS: An Evolutionary
Analysis. Social Science and Medivine 28:1211-1220.



The Scientific Fallacy of the Biological Concept of Race 387

Sauer, N j
1992 Forensic Anthropology and the Concept of Race: If Races Don’t
Exist, Why Are Forensic Anthropologists so Good at Identifying
Then. Social Science and Medicine 34:107-111.
Sokal, R.R., N.L. Oden, and B.A. Thompson
1488 Genetic Changes Across Language Boundaries in Europe. American
Journal of Physical Anthropology 76:337-361.
Steinberg, A.G., and C.E. Cook
1981 The Distribution of the Human lImununoglobulin Allotypes.
Oxford: Oxford University Press.
Sunderland, E
1975 Biological Components of the Races of Man. fn Racial Variation in
Man. FJ. Ebling, ed., pp. 9-25. London: The Institute of Biology.
Distribuied by — Oxford: Blackwetl.
Thomson, R., J.K. Pritchard, P. Shen, P.]. Oefner and MW. Feldman
2000 Recent common ancesury of human Y chromosomes: evidence
from DINA sequence data. Proceedings of the National Academy of
Sciences ([7SA) 97(1%):7860-7365.
Thorne, A.G., and M.H. Wolpoff
1992 The Multiregional Evolution of Humans. Scientific American 4:76-83.
Tills, D., A.C. Kopec, and R.E. Tills
1983 The Distribution of the Human Blood Groups and (ther
Polvinorphisms. Supplement 1. Oxford; Oxford University Press,

Tishkoff, S.A., F. Dhewsch, W, Speed, A]. Pakstis, |.R. Kidd, K. Cheung, B.
Bonné-Tamir, A.S. Santachiara-Benerecetti, P. Moral, M. Krings, §. Piddho,
E. Watson, N, Risch, T. Jenkins, and K.K. Kidd.

1996 Global Patterns of Linkage Disequilibrium at the CDB4 Locus and
Modern Human Origins. Science 271:1380-1387.

Underhill, P.A, P, Shen, AA. Lin, 1. jin, G. Passarino, W.H. Yang, E.
Kauffiman, B. Bonné-Tamir, J. Bertranpetit, P. Francalacci, M. Ibrahim, T.
Jenkins, LR, Kidd, 5.Q. Mehdi, M. T. Seilstad, R.8. Wells, A. Piazza, RW.
Davis, MW, Feldman, L.L. Cavalli-Sforza and PJ. Oefner

2000 Y chromosome seguence variation and the history of human
populatons. Nature Genetics 26:358-361.
Usher, J
1650. Annales Veteris Testamenti, a prima Mundi origine deducti: una cum
rerum Asiaticarum et Aegyptiacarum chronico, a temporis historici
principio usque ad Maccabaicorum initia producto, Londini (now
London): Ex officina }. Flesher, and prostant apud L. Sadler.
Vigilant, L.M., M. Stoneking, H.C. Harpending, K. Hawkes, and A.C. Wilson
1991 African Populations and the Evolution of Human Mitochondrial
DNAL Science 253:1503-1507.
Weidenreich, F
1947 The Trend of Human Evolution. Fuvolution 1:112-236.
Wiercinski, A
1962 The Racial Analysis of Human Populations in Relation to Their
Ethnogenesis. Current Anthropology 3:2, 9-20.
Wilson, E.O, and W.L. Brown
1953 The Subspecies Concept and Iis Taxonomic Application. Systematic
Zoology 2:97-111.



388 Gianfranco Biondi and Olga Rickards

Wolpoff, M.H., Wu Xin Zhi, and A.G. Thorne
1984 Madern Homo sapiens Origins: A General Theory of Hominid
Evolution Involving the Fossil Evidence from East Asia. In The
Origins of Modern Humans: A World Survey of the Fossil Evidence.
F.H. Smith and F.Spencer, eds., pp. 411-483. New York: Liss.
Wolpeoll, M.H
1993 Muidregional Evolution: The Fossil Alternative 1o Eden. In The
Huwnan Evolution Source Book. R.L. Ciochen and |.G. Fleagle,
eds., pp. 476-497 Englewood Cliffs: Prentice-Tlall.
Young, |.Z
1971 An Introduction to the Study of Man. Oxford: Clarendon.



Copyright © 2002 EBSCO Publishing



