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FOUR

Human Races:

An Ill-Defined Concept

WH_”Amm MULTIPLICITY and complexity of humanity inspires the need
to divide it into categories and groups, by assigning those in-
dividuals who resemble each other most to the same category. For
this classification to have biological significance, those traits which
allow one to see similarities must, of course, be hereditary and must
also be to some extent stable from one generation to the next.
Initially, classifications could only be based on directly observ-
able traits, the colors and shapes of individuals, for instance. Such
classifications were often subtle and took account of complex pa-
rameters, but they were, of necessity, limited to the “realm of
phenotypes.” Taxonomists defined various races according to skin
colors (black, white, or yellow), hair texture (curly or straight),
the relationship between the length and breadth of the skull (dol-
ichocephalic or brachycephalic), etc. Depending on the traits stud-
ied, the classes or “‘races” identified were different, and there were
lively polemics between those who detected 4 principal races and
25 secondary ones and those who found 20, or 29, or 40 races.
The discoveries of genetics made it possible to outline the prob-
lem more precisely by giving a more objective basis to the concept
of race: a race is a group of individuals who have a large part of
their genetic heritage in common. This time, the classification is
hased on mtrinsic characteristics of the various human groups, in-
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dependent of the conditions under which they live; it concerns the
.;...nm:z of genotypes.” Therefore, conclusions sufficiently clear to
win general agreement can reasonably be hoped for.

. Unfortunately, scientists failed to discard the old concepts when
Interpreting the new observations, Or, to use a biblical metaphor,
they put the new wine into the old casks; in spite of the remark-
able progress of knowledge, confusion on this point has merely
worsened. Those biologists who have had the courage to go against
generally accepted ideas (J. Hiernaux 1969; J. Ruffié 1976: or
>.. Langaney 1977, for Instance, recently in France) have not re-
cetved sufficient attention; public opinion is still marked by theo-

ries H._._m_.. are completely outdated but nonetheless have the author-
1ty of ancient myth.

Race and Racism

| To begin, it is useful to compare the two terms, race and rac-
ISm:

ql.:uﬁ first is the object of legitimate scientific inquiry, based on ob-
jective facts: the aim is to develop methods of classifying individu-

.,___._m with a view to defining human groups, “‘races,” that are rela-
tively homogeneous;

—the second evokes an attitude of mind, which, of necessity, is

EEnﬂ?ﬁ the different races are compared and evaluated with 2
VIew to establishing a hierarchy.

These are, of course, two distinct activities: it is possible to try
to define races without being in the least “racist” in the sense that
we have indicated. It is to be noted, however, that this is, in prac-
tice, only a theoretical possibility. The need to define races is rarely
motivated by the taxonomist’s single-minded concern with order-
ing all his data; it comes from the desire, so highly developed in
our society, to differentiate the group to which we ourselves be-

long from other groups. It corresponds to the Platonic idea of
type.” We can define the human species, but it is difficult to out-
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HUMAN RACES: AN ILL-DEFINED CONCEPT 6.

line in any kind of detail the ideal human type; several types have
to be considered: white, black, Indian, Eskimo, etc.

Without claiming that all responsible taxonomists fell to such
excesses, we quote the following extracts from Crozat’s Géographic
umverselle, published in 1827, just a century and a half ago, to 1il-
lustrate to the point of caricature, where this notion of “type” can
lead and what confusion it can create:

The Chinese have a wide forehead, a square face, a short nose, large ears

and black hair . . . They are naturallv gentle and paticnt but egoistic, proud

. . . Negroes are generally well-built and robust, but lazy, deccitful,

drunken, gluttonous and slovenly . . .

The inhabitants of America are agile and swift; most of them are lazy
and indolent, some are very cruel . . .

This is quite enough of such nonsense, which, it must be re-
membered, was written, not by a novelist expressing his personal
opinions, but by a geographer concerned with producing scientific
work. The point most clearly illustrated by these quotations is tha
a classification is usually based on a variety of criteria, some of which
are objective, others subjective, and that it rarely avoids establish-
ing a hierarchy: races are different, therefore some are “better’
than others. The extremes to which some dictators have carried
this notion are all too well-known.

They are merely translating the ideas of certain scientists inic
politics and action. Since Darwin, our perception of the progres:
sive transformation of living things, plants, animals, or humans, i
based on such concepts as the struggle for existence, the surviva
of the fittest, the elimination of the unfit, and the propagation, ovel
many generations, of favorable traits. These concepts, which werc
initially developed with individuals in mind, have been extended.
almost unchanged, to groups of individuals, or races. Differences
between races have come to be seen as the products of varying de-
grees of evolutionary development and to be thus perceived as in-
equalities. Even in casual conversation, the average person tend:
to make remarks which imply that racial inequalities are obvious:
some races are superior (usually that of the speaker), others are
inferior.
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Q, course, most French people claim sincerely that they are not
racist; wm:& Africans, North Americans, Germans, or Russians are
terribly racist, but not us. It is just that we rightly feel superior to

Arabs, blacks, gypsies, or Indians, not to mention various other
groups who are less well-endowed than us by nature and “who are

not like us,” if you see what I mean. Let’s face it, racism, that 1S
the feeling of belonging to a biologically superior human m“.ocu 1S
almost universal. u
.mme_u_nm of this unconscious racism abound. The one that sur-
prised us most was undoubtedly this unexpected sentence taken
?aE the chapter on the duties of g colonel in the Réglement du
service dans Parmée: “The colone] . . Indicates the most appro-
priate means of developing patriotism: fortifying love of country
and a sense of racial superiority . . .” This regulation was not di-
rected at the German army in the Nazi period but at the French
army, and the document was printed in 1957. That a sentence like

this was approved by several government ministers and army chiefs-
of-staff proves how natural It seems

:m.nnnn.: nm.nn: and to glorify it relative to other races.

A scientist who discovers that the data available to him do in-
mmm.n_ confirm racial inequalities and therefore constitute a potential
basis for a racial hierarchy should not hide this conclusion. Re-
spect for truth is the ethic of science. In the opposite event, how-
ever, he must not hesitate to proclaim this truth and, Ermw nec-
€ssary, 1o combat entrenched ideas even when they are virtually
unanimously accepted. It is important at this point to sum up: what

acmmumﬂm:nnu m%mnmmzwmwnnnnmu:mﬁa say about the concept of
race:

What Does C lassification Involye?

Defining races involves classifying the teeming masses formed
by the few billion people alive at present and their several billion
ancestors.

, Similarly, Ew definition of species implies that all living organ-
Isms must be divided into groups. However, in the latter case, we
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have a rather specific criterion for deciding whether two organisms
belong to the same species or not: their capacity (real or potential)
for interbreeding. Some borderline cases are, of course, difficult to
decide, but the notion of belonging to the human species is, on the
whole, clear and comprehensible; all individuals belonging to this
species, no matter how far apart in space and type, whether Aus-
tralian aboriginals, Northern Eskimos, inhabitants of Tierra del
Fuego, or Melanesians, are potentially interfertile.

There is, however, no such criterion for deciding whether two
individuals belong to the same race or not. Nevertheless, we reg-
ularly make this kind of decision without hesitation; we need no
special knowledge to decide almost unerringly whether a particu-
lar man passing by us on the street is Chinese or Arab or Indian.
We are now going to examine the mental process that leads us to
make this kind of classification.

We are aware of the vast number of different individuals be-
longing to our species; these individuals are much too numerous
for our intellect to be able to compare them easily with each other;
we therefore replace them with a set of categories, much smaller
in number, in such a way that each individual belongs to one cat-
egory and one only, and that all individuals within the same cate-
gory are “‘similar.”

Therefore, we are first of all obliged to specify what we mean
by ““similarity”’; more precisely, we must indicate what criteria are
being taken into consideration; if there is just one criterion, skin
color on the inside of the arm, for instance, it is easy to measure
the similarities. If, however, there are more than one, for exam-
ple, this color and head size, we have to arbitrarily define a global
measure that includes both these parameters simultaneously. A
technique for defining this measure has been developed by math-
ematicians; it involves calculating a “distance”: the smaller the
distance between two individuals, the more similar they are. There
are several formulae for making this calculation: depending on
whether we are using “Euclidian distance” or “Manhattan dis-
tance” or “chi squared distance,” a single set of data will yield
several different sets of distances. The choice is practically infi-
nite, so rich is the imagination of mathematicians.
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Suppose that, having chosen certain criteria for a classification
and a formula for calculating distances, we managed to determine
all the distances d;; between each individual i and each of the oth-
ers ) (for the 4 billion or so people alive at present, the number of
distances will be in the order of 8 billion billions). The categories
that we are trying to establish will be meaningful only if the dis-
tances between individuals within the same category are, at least
on average, significantly smaller than between individuals in dif-
ferent categories. Here again a large number of methods for
achieving this have been developed and each one leads to a differ-
ent result,

The simplest method, which no doubt is also the closest to the
intuitive, natural approach, involves the construction of a “trec”’:
the two closest, or most similar, elements are first of all put to-
gether to constitute a class made up of just these two elements.
then the closest classes are put together; in this way, the number
ol classes is gradually reduced until all that remains is one class
that includes all the elements.

To illustrate this process, consider a very simple example: a spe-
cies consisting of only 10 individuals a, b, . . . , ). Let us sup-
posce that we have chosen the classification criteria; we have ob-
tained the measure of each criterion for each individual; finally,
we chose a “distance” formula that enabled us to calculate the 45
numbers d(a, b), d(a, ¢) . . . , d(i, j), or distances, characterizing
the degree of dissimilarity between individuals. We notice that the
shortest distance is d(a, f); we therefore group a and f together in
a “class” called K,, which we now consider to be a fictitious ““in-
dividual.” Then, we calculate the 36 distances between R, b oc,
d, ¢, g, h, i, j; this time, we notice that d(K,, ¢) 1s the shortest of
these distances so we put ¢ with the class Ki(a, f) to constitute
class K, and so on. To do this, we had to decide on a method for
calculating the distance between a class, such as K,, and an ele-
ment, and for calculating the distance between two classes, which
can be done in many different ways.

Eventually, having made all thesc arbitrary decisions, we get a
tree similar to that illustrated in figure 5. How can it be used 1o
define races? One further choice remains to be made, that of the
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number of races to be defined, a number which, of snnm“mm:w, __:“
between 1 (race and species are thus one and the same thing) anc
10 (as many races as individuals, which Emfnm our .nQE.Hm Emwz.,
ingless). If we wish to idenufy 3 races, ..,_“__.w will ._,nE the tree at the
level of the xx’ line, which gives us the “‘races” (a f ¢), (e b __ ._r.
and (g h d); but if we prefer just two races, we must n_m_ﬁ H_ww :.ﬁ
yy’ which isolates the “race” (afceb1)) from the “race” (g
&___w MM.E be noted, however, that the level at which in.a_.né the
horizontal lines to group individuals or classes has a specific mean-
ing: it represents the loss of information that occurs when the -
tial data concerning individuals are replaced by m_mwm_ .ﬁ_Em n:,:
cerning classes. We see that, in our mwmﬁn_n, grouping in w _.m?w
involves a loss of only 60 percent of this EF_.EEmc:. (the line ..,?,
which cuts the tree where it has three branches is indeed at the

height 0.6), while grouping in two races involves a loss of more
than 80 percent. In order to lose no information, one has to stay
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at the zero level, which amounts
contrary, in order to group all
gory, all the information must b
thus make an informed decision regardi
at which to cut our ree, and the
of races.

This rapid explanation will
accustomed to this kind of work
niques for analyzing data, for e
a jJumble of overabundant facts,

t0 making no grouping; on the
ten individuals into 3 single cate-

[0 a remarkable degree. However, our
comprehensive lecture but to show that the b
which may seem so simple and natural, s

and that the outcome depends on very arb
that the result of 3 classification
needs to be aware of jts relativity

“Phylogenetic Trees”

The mechanism involved in classifying, which we have just ana-
lyzed in the form of the construction of a tree, can be applied to
any collection of objects whatsoever, whether it be the stock of g

Two individuals with common ancestors hay
genes from those ancestors. This genotypic

flected to some extent atr the phenotypic Jevel. When we make
groupings based on comparisons between Phenotypes, it is reason-
able to hope that the closer two individuals are, the more common
ancestors they have; by making a tree diagram, we will obtain a
cough outline of their patterns of relationship and descent; we will
draw what is called 3 “phylogenetic tree Consider a population

€ received identica]
similarity will be re-

Intention was not to give &
usiness of classifying .
in reality very complex
itrary choices. It is not
18 of no value, it is just that one
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that has undergone successive divisions during a ﬂ.ManwmwmﬂHmeM
similar to that outlined in mm_.:.m 6. Each mz:.%., a gt
riod of autonomy, divides into two vsﬂcrﬂﬂ_ﬂ e
completely and permanently separate and which, >
rgo similar division. . ; 1
=nMw_ m:&qmn_:m_ belonging to group A in our a_mmqﬂm_ %H_H e
genes 1n common with an :.EEEE_ from m_dwu Spgple e
individual from C or G, because in the case of mzcn_. w.q oy
common ancestors m:n_.%am:m c%“awn meﬂnn_.mnﬂﬂﬂmw s
. tudy of resemblances . ay |
Mﬂw mﬂ.?“nwo_.m wﬁm attempted with a view to ansmm_ﬁﬂwmmwﬂmﬁ_ﬁ_“,
tory of their paths of descent. .: 1S easy 1o see 4%.5:9 i ol
tion 1s of such interest to historians and ﬁrsc_Mm_..m 5 &
to learn the origins of the people that they m:.w ﬂ L
This work has been accomplished with remarka _ma vy
the ensemble of species that nc_:m_..:Em the living iﬂu Ew e
species being considered as a single wcanmnswn_.:ﬂ Mm ::?m: e
S R S :M., ..W..:m”wnm” Mw_mmm:mﬁ WMEM..F: ancestors, —,...Fr.
rell as the trout, and also , o
”M.M. w_mrcﬁm a plausible tree wﬁ the mﬁﬁmmﬁmnn _MMH”_mm.wwﬂww”HHa
species, established by American mnzﬁ:n._.ﬂ WA s g
on structural differences eﬁEwn_d the ..,EE_”E ﬂ?“ H_m i
all species. This tree is very similar to H.:En, tha wnbegesrnmt
lished by taxonomists based on anatomical compari

Figure 6
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construction is facilitated by the fact that the various species sat-
1sfy the n@:&:.c: that we hypothesized for the drawing of a
nra_amnzn:n trec: populations are subject to divisions, but not 1o
fusions; once S¢parated, they remain so permanently. When, after
n:..c.n,:__mcaa rearrangements or accumulated mutations :
SPECIES appears, cross-fertilization with the _
possible (or, as in the case of the mule,

. a new
original species is im-
the progeny are sterile, but
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this sterility has the same consequences), and the genetic separa-
tion 1s complete.

On the contrary, when a population is split into two groups which
remain interfertile and therefore still belong to the same species,
though they evolve separately and gradually become two distinc
“races,” genetic exchanges remain possible between them, either
due to migration or to the complete fusion of the two temporarily
separate groups. This type of evolution cannot be represented by
a tree of the kind shown in figure 6. It is, rather, a complex net-
work, such as that represented in figure 8. This network cannot in
any way be compared to a classification tree. Even the highly so-
phisticated mathematical techniques that made it possible to con-
struct these trees are completely incapable of reconstructing net-
works that have been complicated by fusion between groups.

We will see that, in spite of this fundamental impossibility, many
researchers have tried to use data gathered from populations alive
today as a key to possible historical links between these popula-
tions. These attempts are not useless so long as their limitation:
are borne in mind. Any results derived from them must be con.
sidered merely as a confirmation of other data obtained from in-
dependent sources. In any case, the aim is usually not to study the
phylogeny of humanity as a whole, but simply to analyze the re.
lationships between the various groups living in a limited geo-
graphic area.

O @

Figure 8
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The Question of Skin Color

In defining races, the trait that is spontaneously brought to mind
1s that which is most easily observed: skin color. This trait is ob-
viously hereditary, but the underlying genetic determinism is not
fully understood.

The first point to be noted is that, contrary to widely-held opin-
ion, the pigment melanin, which is responsible for skin color, is
present in the epidermis of white-, yellow- and blackskinned peo-
ple but in very different doses. The differences are therefore quan-
titative and not qualitative. There is considerable variation within
each group and the difference between two people within a popu-
lation can be much greater than the difference between the aver-
ages of two groups belonging to distinct “races.” In a recent study
entitled “La quadrature des races,” André Langaney (1977) shows
that it is possible to go without discontinuity from those people
with the palest skin (Northern Europeans) to the darkest (the Saras

of Tchad) with intermediate types being chosen from only two other
populations (North Africans and Bochiman Bushmen of the Kalahari
desert).

Studies on crosses between whites and blacks and between their
descendants have shown that this trait follows a typically Mende-
lian pattern. It behaves as though it were governed by 4 pairs of
genes with complementary effects; the actual mechanism 1S not
doubt far more complex, but this simple model accounts very well
for what is observed. Assume then that “whites” have eight w genes
for white skin and “blacks” eight b genes for black skin. All the
intermediate shades are possible, depending on the distribution of
ws and bs within those eight genes,

Studies done on American blacks confirm this genetic model. This
very heterogeneous group consists of all North Americans who have
among their ancestors Africans deported as slaves between the be-
ginning of the seventeenth century and the middle of the nine-
teenth century; they also actually have a considerable number of
Europeans among their ancestors, since young female slaves fre-
quently bore children that were fathered by their white masters.
In fact, comparisons between the frequencies of certain genes in
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African populations in the Bénin Gulf Hnm_anggrmrcﬂnmm pﬂ_mnnwnm.
source of slaves), in the Anglo-Saxon popu .EE:: a g
in American blacks, have led to En:n.czmcm_c: tha
. up are ‘‘white.
H:menmﬂmmwn“” M”H”Hmmmmmmﬁcm the Rhesus blood mu_mﬁ_w: %wmnw”w
quency of a certain gene called R, is 63 _unum.nnﬂ M.Hn“wnnm vt
while it is only 3 percent for the Europeans. aM i ey
an intermediate frequency of 45 percent 18 ?s:. , W —
ith the hypothesis that a quarter of .%n:. genes g
s Em_m:. is. of course, only a general estimate; the actual p :
O & “E doubt very different according to regions an
wchm_mwmm Mﬂrm genetic input of whites 1s Eu:n_._ m_.nmﬁw Wﬁonm
Amssicn bk B e e e s e
. l othesis, |
Wnnﬂ.ﬁwﬂﬂmm””mmwa .ﬁmnr has 1 chance in 4 .i _uﬂnm. aw mﬂuw
%_:3 _..a_umr::w that all the 8 genes involved will be w _w E.Mmﬁ:_:-
MwS (1/4)%, or about 1/65,000. In other words, E‘_H e ol
lion American blacks, several hundred have only genc :
_E_,._ . M.... nd are actually white. Similarly, the probability a.
_Ew_.ﬁn mm M_ Hnnm is (3/4)%, or about 1/10: there are, therefore, on_w
wmﬂ.ﬂ_m :Mﬁnaﬁn blacks” whose genes for m_.c: color _am_._,n. nc_s”
: :.“h m_”“.._ from the founder African population mnﬁa who .Mnﬁ Mr
Mﬂnﬂ as ﬁmn: ancestors. This calculation can be noﬂmn%mn“ M..H,m oy
distribution of ‘‘blacks” according to the ancnw c,H.Ew oo
0 and 8) which they carry can be estimated. Thi ol
”Hwn_“E.:m out to be very similar to the mnﬂcm_r&.m.ﬁwww__cwm_s o
in this population, which proves that the
no_“ma“wmnanmm wm a good representation of Hmri.. SRR
ﬁm_un ulations with very dark skin are found mostly E._.._ .
(1.e mrn group of islands situated in the moErEﬂm” .Humm_m Maw e
i ninsula, and in Africa south of zﬁ. Sahara, mm _—
Hsa_mm, _.Nn e to the equator. This fact is used in support 0 -
- m_._ n ah_mnr skin has a greater adaptive value E&E ncnsﬂ._n@
s e will see that even this idea, which is S0 widely ﬂnnmﬁﬁwm
Wmhnﬁwﬁmmv:ﬁa. For the present, we merely point out that thes
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of EE_, blood systems shows, for example, that they cannot be
nnjm_ﬁ_n_ﬁm to be offshoots from one initial group; their “phyloge-
NElc tree” cannot be represented as a single trunk with three

W_.mnn:nm. If .ﬂEm Were so, traits other than black skin would have
_umnu transmitted from the ancestor population to all three groups
ut H.Em nmn.nm ot seem to be the case. This finding shows that :m

memzwu we find that even though skin color is the most obvious
trait, and the easiest to compare, it involves only a tiny fraction of
our genetic heritage (no doubt 8 or 10 genes out of severa] ten
it cannot therefore be used as a basis for classifying populations In
a meaningful way: how many individual and collective tragedies
could have been avoided, and could still be avoided, if this sim ]
fact had been, or were at last, accepted by nqnﬁa_._n_. =

?.n there not other physical traits, relatively easy to measure
J__.En_._ could be substituted for skin color as a basis for n_mmmmmnm._

ﬂca.w Enmmﬁnﬁn:ﬁ can .¢n used to determine similarity and dis-
Similarity between individuals or between groups. However, the
]

genetic determinism of those traits is far from clear, and in th
case of most of them, it is completely unknown. Given our H.nmnnw
state of knowledge, it is impossible, and probably will be mﬂuﬁm lon
ume to come, to infer genotypes from information gathered Em

__Ecﬁcﬁn._._ some of Eﬁn traits, height for Instance, are not at
all stable, in spite n.n. being genetically determined. In al] indus-

L
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165.4 cm in 1880 165.8 c¢cm in 1900 165.7 cm in 1920
168.5 cm in 1940 170.0 cm in 1960 172.3 cm in 1974

These data indicate that the increase is occurring more and more
rapidly. It cannot be caused by genetic changes; only environmen-
tal influences (but which ones? one can do no more than guess)
could have produced these changes in such a short time. The fact
that height varies to this extent means that all hope of using it to
compare different populations or to reconstruct their “phyloge-
netic tree”” must be abandoned.

In confining itself to quantitative traits, the genetic significance
of which, as we shall see in chapter 6, is difficult to interpret, an-
thropology risked becoming stuck in an impasse; advances in bio-
chemistry opportunely supplied it with facts that made a new stage
possible: these facts pertain to traits, essentially the blood systems,
with a genetic determinism that is so clear-cut as to make the in-
ference of genotype from phenotype much easier.

Blood and Its “Systems”

The first blood-group “system” was discovered in 1900 (the same
year that, by pure coincidence, the rediscovery of Mendel’s laws
heralded the development of modern genetics). The Austrian biol-
ogist Karl Landsteiner noticed that certain people’s blood is apt to
agglutinate that of certain others, which explains why accidents
sometimes occur during blood transfusions. He was thus able to
identify four “groups”: A, B, AB, and O. Analysis of the trans-
mission of this trait in families showed that, in each individual, it
1s governed by one pair of genes; for each of these genes, there are
three possibilities: A, B or O; moreover, the O gene is recessive
to the A or B genes. Therefore, the correspondence between the
pair of genes carried (the genotype) and the trait manifested (the

phenotype) is:
Genotype Phenotype

AA and AO A
BB and BO B
ARB AB

00 O
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Twenty-seven years later, Landsteiner discovered a second sys-
tem, called “MN,” and, in 1940, a third, the well-known Rhesus
system. Since the last war, discoveries have continued at an ever
Increasing rate. The study of the structure of hemoglobins, as wel]
as of the properties of red blood cells, of white blood cells, and of
serum, has led to the identification of more than seventy systems
and the list is Increasing every year,

The big advantage of these trajts is that they give us information
on genotypes. Even though this information concerns only a tiny
number of genes and is therefore very limited, it allows us to com.-
pare populations, based on some objective measures that are in-
dependent of the effects of environment. A person who is born with
an m and a B gene belongs to the group AB, regardless of whether
he is young or old, starving or well-nourished, living in a tropical
.H,E,nﬂ or in the Canadian North. To classify populations, all that
1s required is that sufficient data be accumulated, based on blood
samples from the various human populations. This work has been
undertaken by numerous teams who have left scarcely any ““un-
known territories” on the maps which chart their findings; Pro-
fessor A. E. Mourant’s (1976) atlas is proof of this. However, the
samples from many regions are far from being representative and
the results are imprecise. The task is, therefore, not completed and
much work still remains to be done.

Nonetheless, some lessons can be learned from the data cur-
rently available, in spite of their incompleteness and imperfection.

The first concerns the rareness of “marker” genes: a “marker”’
gene g is one which is found in a population P but in no other. It
s, therefore, a specific trait which differentiates P: an individual
with this g gene can belong only to population P. Note, however
that the converse is not trye- all individuals in population P do uam
r.mﬂn the ¢ gene and it can even be relatively rare in this popula-
tion. Whether it was introduced from outside by a migrant or is
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South American Indian tribes, is completely absent in Central Af-
rica, as it is among Polynesians, Papuans, and Australian aborigi-
nals; in Europe, it is found only in rare cases; on the other hand,
it is quite widely represented among most of the populations of

Far East Asia.
Similarly, some genes associated with the Gm system, which we

will be discussing in detail later, can be considered specific to Cen-
tral Africa, for instance, GmG and GmH. Though it is not com-
pletely impossible to find one of these genes elsewhere, it is ex-
tremely rare.

In the case of all other genes, regardless of the system involved,
no specificity has been found. What distinguishes two populations
is not the fact of having or not having a particular gene, but the
fact that the frequencies of this gene are different. The criterion is
not one of “all or nothing” but, rather, “more or less.”

To compare populations, we must therefore synthesize into a
single criterion their greater or lesser similarity, which is deter-
mined by the degree of similarity between the frequencies of var-
lous genes within them. Consider an imaginary example, that of 4
populations in which the frequencies of 4 genes, a,, a, as, ay, for
a certain blood system are known. The frequencies, expressed as
percentages, of each of these genes are indicated in table 1:

Table 1

Gene— a, a, a; ay

Popula-

tion

| 2 3 75 20
11 1 49 20 30
111 40 30 3 27
IV 27 30 40 3

The problem is how to decide which populations are most sim-
lar and which are most different. The difficulty becomes obvious
when we try to compare the data: I resembles II for genes a, and
ay but differs from it for @, and a3; 111 resembles IV for a, and a;
but differs for a; and a4 and so on. To reach a decision, we need
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to calculate a distance, that is, a number that increases as the pop-
ulations become on average more dissimilar. We saw that there are
many different formulae availabje and that they can produce widely
different results; many population geneticists, especially British and
Americans, use a distance called the “arc cosine” in such cases.
Without going into technjcal details which are of litt]e interest here,
we can say that, for our example, the result is as follows:

d(I-1I) = | d(I-1II) = 1.71 d (I-IV) = 0.86
d (II-I1I) = 1.05 d(II-IV) = 098 4 (III-IV) = 0.76

the distance between I and IT having been arbitrarily assigned a
value of one. It is useful to graph these results in such g way that
the populations are displayed as points Separated by distances that
are as similar as possible to the distances between populations. Here,
we get 4 points like those on figure 9. The data available on many
blood groups in a large number of populations thus allow us to
calculate a set of distances and to draw genetic maps which

and geographical distances.

Ph. Lefevre-Witier’s work (1974) on the populations of North
and West Africa is a good example of this kind of study: having
1solated 26 “populations,” he compared the frequencies of the var-
lous genes associated with 5 blood systems. The 325 pairwise dis-

11

0.76

Figure 9
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tances between these populations were used as a basis for the map
featured in figure 10. From this map, we can see that the Kel
Kummer Tuareg of Mali, the R’Gueibat of Algeria, and En con-
trol group of French from the eastern Pyrenees are very Eﬂ__.mﬂ
at the other extreme of the distribution, there is a group consisting
of the Gagou of Ivory Coast and the “Iklan,” descendants of mmmﬂmm
orignially from the Bénin Gulf and still living in the Tuareg tribes;
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between these two extreme groups, there are various Saharan tribes,
the Peuls, and an Ethiopian group. |

.ﬂ:m. kind of map is enlightening and very useful for research,
but it is easy to overestimate its significance. First of all, the sam-
ples used to represent the populations are often very small; in the

tre group, but certainly not in the case of populations that are as
widespread and diverse as the Peuls or the Ethiopians. The points
on H__ﬁ graph do not really represent these populations but rather
particular samples of them; other samples might be situated on a
naE.Em_m_w different zone of our map.

Similarly, the graph might have been very different if data on
other Enoﬁ_ groups had been used. We objected that skin color is
@Eﬂ.ﬂﬁna by only a few genes and is therefore not representa-
tive. We must avoid falling into the same trap with hematological
data. The possible differences according to the blood groups con-

sidered are well illustrated by a comparison between the three best
documented systems: Rhesus, Gm, and HL-A_

Genetic Systems with g High De P bt
Rhesus, Gm, HL-A gh Degree of Polymorphism.

.Ocznnncn of data on some Systems, though extensive and world-
wide, has led to the discovery of only a small number of different
genes: only 3 genes have been found for the Duffy system which
was B.mncﬂm.n& in 1950. For others, on the contrary, numerous genes
were 1dentified quite rapidly and new ones are constantly being
discovered. These multi-gene systems are said to be “poly-
morphic.”
g gdn. Rhesus system belongs to this category: the well-known

_ucm::,.m*: and “negative” traits were quickly seen to be just one
aspect E a whole so complex that the debate about the genetic
mechanism involved is still not closed. Note that, up to the pre-
sent, more than 20 different genes have been listed.

I'he Gm system, discovered in 1956, is under study in many
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laboratories, for instance that of Claude Ropartz in Rouen (1971).
This system is not a characteristic of the red blood cells but of the
proteins in the serum, the immunoglobulins which recognize ‘‘for-
eign” substances and neutralize them. Some of these proteins, the
IgGs, have variable structures: the study of their transmission within
families led to the identification of 12 different genes (from A to
L); this list is, of course, provisional.

The HL-A system has been studied very intensively because of
its involvement in the rejection of tissue transplants. Since 1958,
numerous teams, in particular that of Jean Dausset at Saint-Louis
Hospital (1973), have successfully coordinated international stud-
les which have led to the discovery of the underlying genetic
mechanism: it is now generally accepted that 4 pairs of genes are
involved. These genes are located very close together on chromo-
some number 6. For the first site, 20 genes have been identified,
for the second 30, for the third 6, for the fourth 11; these numbers
Increase every year.

The remarkable richness of these systems makes them useful tools
when it comes to comparing populations. However, this very rich-
ness makes their use more complicated: a very small sample suf-
fices to tell us the frequency of the genes for the Duffy system in
a particular population; but a huge sample is required if one wants
to estimate the frequencies of the various Gm or HL-A genes, some
of which may be extremely rare. In order to be able, without too
great a risk of error, to assume that a particular gene is absent.
and such assumptions are often crucial, samples from a large frac-
tion of the population must be studied.

Without going into details, it should be noted, in agreement with
A. Langaney (1977), that the information made available to us by
these three systems on the colonization of the earth by human
populations, and on their subsequent differentiation, is largely
contradictory:

— the r gene for the Rhesus system is very rare in Oceania and the
Far East, common in Africa, in India, in the Middle East, and above
all in Europe (its frequency is at more that 50 percent among the
Basques and the Bedouin of Sinai);

SEES S
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— the R, gene, which seems to be due 10 a recombination that oc-

_.nE._,na somewhat later in human evolution, is at a high frequency
in black Africa only.

Based on this single system, the tree for the three big groups
would take the shape shown in diagram |,

If .En Gm system is used as a basis for the classification the re-
sult 1s quite different:

— the A gene, the most frequent in Europe, is widespread in Asia
and all of the Pacific; it js unknown in black Africa;

— the G and H genes which are common in black Africa are prac-
tically absent from the rest of the world;

— the frequencies of the various genes are very different in the Far
East and in the India-Iran zone;

The tree based on the Gm system looks something like what is
shown in diagram 2.
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The HL-A system involves so many genes that the data that have
been collected are difficult to interpret, since each population is
highly polymorphic; there is no population with a simple genetic
profile; the best that can be done is to note that the absence of
certain genes makes Europeans and Africans seem relatively close,
as against Far Eastern people; this gives a tree that is closer to that
based on the Rhesus system than to that based on the Gm system.

Individual Diversity. Population Diversity

At this point, the reader must surely have the impression tha
the accumulation of increasingly precise data and its treatment by
increasingly complex processes have only made it more difficult to
classify populations. The clear-cut division presented by the ge-
ography textbooks of our childhood into whites, yellows, and blacks
is no longer acceptable. Has scientific research gone wrong?

The role of science is not to invariably give clear answers to all
questions. Some questions are better not answered; in replying, even
partially or imprecisely, to an absurd question, one becomes party
to mystification and to an abuse of trust.

If the classification of humans into more or less homogeneous
groups, of the kind referred to as “races,” had real biological
meaning, the role of biology would be to establish this classifica-
tion in the best possible way; but this classification has no mean-
ing. For it to do so, the history of humanity should have unfolded
in the manner illustrated by the tree in figure 6: a series of succes-
sive splits. In reality, our present human populations were never
separate for long enough to allow a significant genetic differentia-
tion to take place. Individuals moved from one group to another
and we saw that even a tiny trickle of migration can have major
consequences.

Populations can be compared with respect to specific traits and
the differences observed can then be analyzed; in some regions.
the degree to which relatively separate populations have differen-
tiated from each other can be studied; but this work does not lead
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to an objective classification of the human species into “races The
best proof of the uselessness of attempts at defining races was no
doubt provided by American researchers R. Lewontin (1974) and
M. Nei (1975). They tried to analyze the total global diversity of
all humanity into: (1) differences between the major commonly
defined groups (whites, yellows, blacks), (2) differences between
nations within one of these groups, and, finally, (3) differences be-
tween individuals within the same nation: the proportions are re-
spectively 7, 8, and 85 percent. In other words, the total diversity
found between humans is reduced by an average of only 15 per-
cent when, instead of humanity as a whole, one considers only those
people who belong to the same nation,

This result is worth thinking about: it is not between human
groups, but between individuals that the level of diversity is at its
highest. Of course, my friend Lampa, a bedik peasant from east-
ern Senegal, is very black and | am almost white, but some of his
blood systems are perhaps closer to mine that are those of my next-
door neighbor Mr. Dupont. Depending on which criterion I choose
as a basis for comparison, the distance between Lampa and me will
be greater or smaller than the distance between Mr. Dupont and
me. The result obtained by Lewontin and Nej indicates that the
biological distance which Separates me from Mr. Dupont is, on av-
crage, only a fifth smaller than the distances which separate me
from Lampa, or from one of my Japanese or Indian colleagues, or
from an Australian desert hunter-gatherer. Does this small differ-
ence deserve all the attention we have been giving it for centuries?
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Evolution and Adapration

HE UNITY of the living world and the interrelatedness of all
species during the slow evolutionary process have come to be
generally accepted as facts by all but a m.qs, fundamentalist groups
who object, not on scientific, but on religious mE:nmm. Where does
this human species of ours come from? wm_..c.am trying to recon-
struct its past, consider the kind of universe in which it finds it-

self.

The Universe. Man

According to astronomers, the universe which is mmnnmm_uw_n to our
observation (and our tools of observation are now Emn_*ﬁ_w more
powerful than our senses) occupies a vast space with a Ba._.Em greater
than ten billion light-years.! Within this space, matter is not n__m,,
tributed uniformly; it is aggregated into “lumps,” the galaxies, of
which there are many billions. bt .

Our own galaxy is none other than the Milky Way; it is a major
feature on our sky, not because it is larger than the Ern._.m but be-
cause we see 1t from the inside, whereas the closest cﬁman mm_mmv,
1s 200,000 light-years away. The Milky Way, shaped like an im-

1. One light-vear is equal to the distance covered by light in one year, that is, about ten
thousand billion kilometers.
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