Quetelet — Race

generally, represent a valuable chapter in the
history of Scriptural exegesis. Later and more
original commentators owe much to his volumi-
nous and searching compilations. Perhaps his
best known work is the De clericorum institutione,
a complete manual based on the best authorities
of the past, for the education and training of the
clergy; this work was widely used for several
centuries. The whole range of his wide reading
and study is summed up in the most compre-
hensive encyclopaedia of the-Middle Ages, the
De tiniverso, a somewhat larger treatise than the

great synthesis of Isidore of Seville, after which

it was patterned.
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RABELAIS, FRANCOIS (c. 1495—¢. 1553),
French romancer, physician and thinker. After
abandoning the monastic life Rabelais, a native
of Touraine, passed into the service and under
the influénce of the liberal minded du Bellays.
Although he was concerned primarily with
scientific knowledge rather than with language
and philosophy, the great French realist speaks
gratefully of his debt to Budé and Erasmus. As
a link between mediaeval and modern literature
his importance cannot be exaggerated. In’ ad-
dition to his enormous influence on French
humorists from Moliére to Anatole France as
well as on Yoreign humorous literatures, he
played an outstanding part in the general diffu-
sion of the critical spirit which distinguishes the
France of the seventeenth century from that of
the sixteenth.

In the religious disputes he anticipated the
politiqués by adopting a middle course. Parting
with Calvin on the question of man’s innate
corruption, he always claimed to be sincerely
.Catholic despite the Protestant tone of Gar-
gantua. Yet he stoutly demanded church reform
from within and attacked the idleness, ignorance
and bigotryof the church and the Sorbonne with
the same vigor that he manifested in excoriating
contemporary superstitions, particularly divina-
‘tion by witches, Vergilian lots, dice and—in this
respect almost unique in his, generation—as-
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trology. In educational theory he insisted that
education be viewed as a preparation for life,
stoutly advocated the necessity of instruction in
the natural sciences and in particular was the
first to insist on physical training. In political
and social matters he at first expounded the
Platonic conception of kingship, demanding of
the ruler not only virtue and enlightenment but
also familiarity with the practical needs of his
land. Later he became more conservative but
repeatedly deplored all wars and denounced
such evils as the covetousness common to all
classes, in which he saw a major cause for the
corruption of law, marriage and other institu-
tions. In the character of Bridoie he castigated
legal incompetence; in the Chats fourrés am-
bition; in Entelechie social uselessness. On the
positive side he emphasized the vital interde-
pendence of rich and poor and insisted that
privilege, “taking and receiving,” should be sup-
planted as the guiding social principle by serv-
ice, “imparting and giving.” Finally, the old
utopian dreamer of Gargantua and Théléme
prophesied the rise of a new spirit of inquiry,
inspiring the resolute exploration of truth, both
absolute and scientific, and the building up of a
body of real knowledge, which would condition
the conduct of human affairs and exalt mankind
to unimagingd power.
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RACE. The term race is often used loosely to
indicate groups of men differing in appearance,
language or culture. As here understood .it
applics solely to the biological grouping of
human types. On account of the lack of sharp
lines of demarcation the attempts at classifica~
tion, based on varying characteristics, have not
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led to a generally accepted systen. Early at-
tempts at a systematic arrangement of human
races were made in the eighteenth century.
Linnaeus included under the general order of
primates the genus homo sapiens, which he
divided into six subgroups, komo ferus, ameri-
canus, europaeus, asiaticus, afer, monstrosus. The
first and last of these groups may be disregarded,
the first as non-existent, the last as pathological.
The others are representative of the human
types inhabiting the four large continents, de-
scribed according to outstanding traits of a num-
ber. of extreme forms. This procedure, on which
the whole Linnaean classification is based, was
in his case unavoidable because of the lack of
detailed knowledge of the distribution of human
types. It is interesting to note that in the de-
scription of each race mental traits are included’
as biological characteristics. Buffon considered
the human races as varieties derived from an
original white form and developed under the
influence of climate. Blumenbach distinguished
five races of man—Caucasian (European), Mon-
golian, Ethiopian, American and Malayan. His
divisions are based on distinction of color, hair
and descriptive features of skull and face. Later,
form of hair, color, form of nose and shape of
skull became the primary criteria by which
races of man were distinguished. The number of
races so obtained varies from three or four to
thirty-four. Huxley distinguished five races—
Australioid, Negroid, xanthochroic, Mongoloid,
melanochroic. Deniker established seventeen
groups subdivided into twenty-nine races. By a
similar method Duckworth derived seven prin-
cipal races. The types of Europe have been
described in particular detail. Ripley’s division
in the blue eyed, tall Nordic; the darker, short
headed Alpine; and the short, long headed Medi- °
terraneah is still much used; although later at-
tempts at finer divisions have been used by
Deniker, Hans Giinther and many others,

In more recent times attempts have been made
to place races in' definite order, either phylo-
genetically, by frying to show that one type gave
rise by diversification to a new type; or by
investigating whether some types have retained
in their adult forms earlier stages of individual
development. Fritsch distinguished three fun-"

" damental races and derived from these meta-"

.morph, of mixed, rites. Stratz “distihguished

" “protomorph, archiniorph and meétamotph races.”

The protoriiorph Faces, that is, those remaining -
on a very primitive level with specializations in
which the large archimorph races do not par-

ticipate, are determined not anatomically, but
by the isolation of the inhabited area in which
ancient animal forms occur and by the low cul-
tural level of the people. The intermingling of
biological and cultural viewpoints vitiates this
classification. Klaatsch also is interested in the
establishment of a phylogenetic order of existing
and prehistoric races. The most recent attempt
at a detailed phylogenetic classification is that of
von Eickstedt.

Thesé attempts 4t classification are based on
purely anatomical characteristics, except in so
far as mental traits are sometimes brought in as
secondary features. Friedrich Miiller, on the
other hand, classified races first of all by form of
hair, then by language. The intermingling of
anatomical and linguistic traits cannot result
in an understanding of the biological relaticn of
races. )

Equally remote from biological interpretationt
of racial formsare the attempts at classifeeation
based on cultural conditions, from which certain
kinds of racial mentality are derived. On a purely
deductive basis Carus posited the existence of
four races, those of day, night, eastern dawn and
western dawn: that is, Europeans, Africans,
Mongoloids and Americans. Klemm divided
mankind into an active (male) and a passive
(female) group, the latter containing all human
forms except the Europeans and west, Asiatics.
His anatomical characterization of the two
groups is altogether inadequate. In recent times
the belief in a close interrelation between mental
behavior and bodily build has come to be a
matter of great social importance. Positive evi-
dence for such relation has never been given.

The similarity of form of closely allied races
early led anthropologists to introduce quantita-
tive values in place of vague verbal descriptions.
Thus Daubenton and Camper introduced meas-
urements of angles. Later linear measurements,
particularly of the skull, came into general use
and in 1842 Retzius utilized as a distinguishing
criterion the so-called cranial index—the rela-
tion of breadth of head expressed in percentage
of the length. This procedure, which gives not
only the absolute dimensions of body parts but
also some indication of form, has been applied
to mimerous-other ratios on-the skultas well as
on the skeletonrand has since'become 2 dominant
feature of anthropological research: The-method
is ‘being 4pplied not only"to' skeletal- material
but-also ‘to" the living, and anthropometric de-

scriptions of types have becomie the rule.” -

The length-breadth index has a great taxo-
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nomic valué in distinguishing local varieties of
man; it can be determined with great accuracy
on the.living, and the values obtained on the
living and on skeletal material are nearly identi-
cal. For this reason this index has gained par-
ticular currency as an identifying mark of racial
types. It gives a numerical value for striking
differences in the appearance of head or skull as
seen from above.

Since the numerical values, including the
indices, range almost continuously from certain
minimum to maximum values in individuals of
each local type, it has been found convenient to
form three groups—one including the lowest
valites, another the middle values, the last the
highest values—and to classify individuals ac-
cordingly. For the cephalic index particularly a
division has been made into dolichocephalic
(long headed), mesocephalic: or mesaticephalic
(middle headed) and brachycephalic (short
headed) individuals or groups. The. demarca-
tion of such groups is necessarily arbitrary.
Nevertheless, anthropological classification has
long been dominated by the concepts of doli-
chocephalic, mesocephalic and brachycephalic
races and the types have been defined further by
other. measures and indices; such, for example,
are those determining the height of the head (the
distance of the vertex from a line drawn from ear
to ear or the distance from vertex to base of skull)
and its relation to the lengthof the head; or meas-
ures and indices of the face, such as the distdnce
from the root of the nose to the chin in its rela-~
tion to the greatest transversal diameter of the
face; or those of the body, like that of the length
f limbs in relation to length of trunk.

These numerical values give an inadequate
impressioh of form, because in every case only
two measures are used to identify a complex
form. Heads or skulls with the same cephalic
index or the same height index may differ mate-
rially in form. This inadequacy of the purely
metrical method was felt by investigators thor-
oughly trained in anatomy, and in recent times
there have been an increasing number of at-
tempts to base the characterization of races on
morphological traits. Sergi classified skull form
according to general form rather than according
to index values.-Many special investigations of
skeletal forms, teeth, hait, soft parts of the body
and-blood are based on these principles.

On account of the lack of information regard-

ing the degree of hereditary fixity of the traits’
dealt with, classifications based on them have.

no genetic value. This is true of the elaborate
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classification of races by Deniker, in which
stature and cephalic nasal and facial index are
prominent features. It is not known to what
extent any of these traits can be considered as
stable or subject to fluctuations caused by outer
conditions which, in conjunction with genetic
determinants, result in observed forms. If these
fluctuations are considerable and conditions
change, they may modify more or less funda-
mentally the taxonomic classification.

Races have been considered as well defined
units. Actually the picture of the race has been
constructed as that of an individual who pos-
sesses all the most pronounced traits of the
group considered or, in the case of metrical
values, who shows the most frequent value,
which is assumed to be the average value of the
measures. It has been recognized more and
more clearly that this view involves an inade-
quate simplification of the actual conditions.
Ever since Quetelet it has been understood that
the type represented by the average value of
descriptive or metric values is a fiction and that
in every case the race must be described by a
statement of the distribution of the multiplicity
of forms occurring within it. A statistical method
of description. is therefore required and is re~
ceiving increasing attention.

It has becdme customary to assume that indi-
viduals representing a race are distributed ap-
proximately according to the law of chance (the
exponential law) or some other law closely re-
lated to it, and to describe the measurements
occurring in a type by their average and their
standard variability; that is, the average of the
square of all individual deviations from the
average. Races differ not only when their aver-
ages differ but also when their variabilities
differ. On this basis there have been drawn
geographical distributions of average values and
of variabilities of local types, which demonstrate
the gradual transitions between local types.
Maps also have been prepared, showing the
frequency of certain selected forms, like the dis-
tribution of tall or short, long headed or round
headed sections of a population. These are of
doubtful value, since the limits of these classes
are arbitrary and the erroneous impression is
conveyed that they represent distinctive racial
types.

The study of averages and variabilities has
proved that human populations inhabiting ad-
joining territories overlap in regard to most
featutes, so that it is not possible to assign with
certainty any one individual to a definite group.
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It is only when races of widely separated areas
are compared that there is no overlapping. Cri-
teria of fundamental races are valid only when
they are common to all individuals of the race
and are not found in other races. Thus the dark
pigmentation, the frizzly hair, the broad nose of
the true Negro are racial characteristics as con-
trasted with the slight pigmentation, blond,
wavy hair and narrower nose of the north Euro-
pean. Keith calls such races pan-diacritic. There
are no races of man in which no overlapping
occurs in regard to all the traits examined.
Negroes and Europeans may be tall or short,
round headed or long headed, large or small
brained. The averages and variabilities of these
traits may differ, but the distfibutions are such
that many if not most values are common toboth
races. Nevertheless, human types which are
fundamentally distinct in regard to any one he-
reditary trait must be cousidered in this respect
as distinctive genetic lines and the origin of their
peculiarity as well as what they have in common
with other groups deserves special attention.

It follows from these observations that stature
and cephalic index can be considered as funda-
mental racial criteria in exceptional cases only,
notwithstanding their value as characterizing
local varieties. Since they occur m almost all
races with the same values, they must be re-

garded as late developments. The dwarfish stat--

ure of the Bushmen and of other pygmy tribes
is an instance in which stature becomes a dis-
criminatory character.

Exact descriptions of human types are based
on the observation or measurement of many
traits. On the whole the interdependence (corre-
lation) between traits is not very great. Thus the
individuals who conform to the combination of
the most frequent traits are actually very few.
In a population consisting of varying individuals
all those who deviate too much from the middle
group are liable to be excluded as atypical and
the “pure” type may perhaps be defined as in-
cluding only individuals of the middle group.
Then only one half of the population would have
one typical trait, one fourth would have two
typical traits and only one in 1024 would have
ten typical traits, provided the selected traits are
unrelated. The type, therefore, has no reality
but is derived subjectively from the impres-
sion of the observed forms. When the variability
of the group is very small, the individual differ-
ences permit the grouping of many more than
one half of the series as true to type which
will then come much nearer to reality. There

are, however, few populations whose variability
is so low that the type is ever realized. For this
reason the selection of typical individuals must
always be ascribed largely to a subjective, selec-
tive process. '
, The problem of race must, however, be
attacked not only as a taxonomic question but
also from the point of view of the genesis of
racial form. The hereditary, environmental (per-
istatic) and selective influences which determine
racial forms must be considered. Hereditary
traits in man have been studied not so much
from the racial point of view as from that of
hereditary traits in given families. Besides eye
color and a few other traits pathological phe-
nomena have received particular attention. The
relative importance of environment and heredity
has been analyzed by means of investigations of
identical twins. The value of these investigations
of heredity in individual lines must not be
underrated, but the results should not be as-
cribed directly to the hereditary behavior of
races. These may be homogeneous and hetero-
geneous in two ways. A group descended from
a small group of ancestors of the same heredi-
tary form will be uniform throughout, as, for
example, the Eskimo of north Greenland, who
represent remarkably uniform measurentents..
In these cases both the averages of the family
lines and the members of a fraternity will be
alike. In the case of descendants of ancestors of
distinct form who have been inbred for many
generations the averages of the family lines will
also be uniform, but ordinarily the members of
each fraternity will differ consitlerably among’
themselves, because in regard to certain traits
they will revert to the ancestral forms. The fam-
ily lines will be uniform and each a good repre-
sentative of the whole population, while indi-
viduals may differ greatly. The population is
homogeneous as to family lines, heterogeneous
as to descent. Finally, there are populations in
which the family lines are very distinct and in
which the fraternities may be uniform or hetero-
geneous, according to the descent of the family
line. These differences are obscured in the usual
descriptions of the variability of populations,
which actually consists of two parts, the varia-
bility of family lines and also of fraternities;
these must be separated. Even in the most rig-
idly inbred communities considerable differ-
erices in family lines have been foi'nd, differences
which are much larger than those between
neighboring groups each taken as a whole.
Heredity exists solely in the distinct family lines,
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not in the racial group, and the genetic analysis
must be founded on a study of the behavior of
the component family lines.

If the family lines were identical and derived
from a single morphological source, selective
mating could have no influence upon the racial
type; if the origin of such a population is diverse
and there is a tendency to preferential mating
between certain forms, the family lines may
become distinct. If the family lines are diverse
and there is no preferential mating, they will
become more uniform during 2 period of con-
tinued inbreeding. If there is preferential mat-
ing, the diversity may even increase. Differential
mortality, fertility or differential tendency to
migrate may also influence the distribution of
types and the taxonomic appearance of the gen-
eral type. Johannsen calls the population con-
sisting of a multiplicity of family lines a pheno-
type, while the family lines would correspond
to his genotypes. The term phenotype is also
used to designate the modification of the geno-
type due to peristatic causes, and some confusion
arises if the distinction between these two mean-
ings is not kept in mind. In the latter sense every
individual is a phenotype, and genotypes per se
are non-existent because all individuals are sub-
ject to peristatic influences. A genotype not
subject to peristatic influences does not exist.

On account of the overlapping distribution of
forms types characterized by the same morpho-
logical traits may be found in populations rep-
resenting different types. The mere fact that
certain traits of such individuals are identical
must not be interpreted as meaning that they
are genetically identical; children of like pairs
which belong to different populations will have
unlike descendants, for these will tend to revert
to the general type of the population to which
they belong. Thus children of mesocephalic
Bohemians will be on the average more brachy-
cephalic, while children of mesocephalic Sicil-
jans will tend to be more dolichocephalic than
their parents.

The taxonomic classification of mankind does
not answer the question as to whether the form
is determined by heredity or by environment.
For an understanding of the significance of
racial characteristics the question of the heredi-
tary stability of traits selected for taxonomic
description is all important, a fact which was
recognized by Meigs, who tried to show by
comparative studies the stability of cranial
forms.

Among the metric values used by most in-
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vestigators are those for which sufficient heredi-
tary stability cannot be proved. One of these is
the value of stature. There is ample proof that
stature has been constantly increasing among
west European and North American pop ulations
since the middle of the past century. [t must be
understood that modifications in metric values
do not mean that these measures are entirely
non-hereditary. It merely signifies that they are
subject to outer influences, whose extent should
be known if they are to be used for a classifica-
tion which has a genetic value. Non-hereditary
variations are called paravariations; those genet-
ically determined, idiovariations. When stature
is used as a criterion and it increases by reason
of outer conditions, a people may pass from a
type characterized as of medium stature to one
of tall stature. The same may occur in regard to
other characters. There are clear differences in
head form between wild animals and their de-
scendants born in captivity; these find expres-
sion in the proportions of the skeleton and
particularly in those of the skull. The evidence
showing analogous changes in head form among
European immigrants in the United States has
never been disproved. It is not definitely known
to what extent these measures may be modified.
The value of measures, as genetically significant,
depends upon knowledge of the degree to which
they may vary under changing conditions. The
cephalic index of east European Jewish immi-
grants who came to the United States between
1870 and 19og was 2 little over 83. That of their
own children born more than twenty years after
the immigration of the mother is a little below
8o. Thus the descendants may easily fall into
a taxonomic class distinct from that of the
parents. Changes like those here discussed are
probably not far reaching, although they render
a taxonomic grouping of closely allied forms,
like those of Europe, of doubtful value as genet-
ically determined types.

Even more important is the problem of the
interpretation of the difference in form of fun-
damentally distinct races, like Europcans and
Negroes. Hahn was the first to point out that
the mode of life of man is that of a domesticated
amimal. Since fire and tools were in use in
quaternary times, man may even be said to be
the oldest domesticated form. Anatomically the
analogy between human races and domesticated
animals has been substantiated by Fischer and
Klatt. Man shares with domesticated animals
great variability of bodily traits, while the fea-
tures of wild animals are much more uniform.
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Such traits as form of hair, pigmentation and
size which show increased variability likewise
differ in domesticated animals. The spiral hair
of the Bushmen and the smooth hair of the
Mongol, the blond hair and blue eye 6f the
north European and the deep pigmentationi of
the Negro, the tallness of the Scotsman and the
dwarfish stature of the pygmy, are paralleled by

analogous phenomena among domesticated ani--

mals, while they are absent among wild animals.
It is conceivable therefore that the differentia-
tion of races is not as ancient as might be sup-
posed from the contrast of existing forms.

It has been pointed out also that races con-
form more or less to the constitutional types
found in one’s own population. It has been
shown by Weidenreich that thin, elongated
types (leptosome) and heavy set (eurysonse, pyk-
nic) types occur in every population and that
the attempt to analyze a race as derived’ from
two distinct elements i§ based on a subjective
classification, not on genetic evidence. The dis-
tinctive constitutional forms are due rather to
the relatively close interrelation between all
linear measures among themselves and all trans-
vetsal measures among themselves, while the
correlation between the two types of measures
is slight. Furthermore the apparent constitu-
tional type depends upon use of the muscular
system and upon age. Active exercise of the
muscular system stimulates the growth of bones
in thickness but not in length, so that energetic
muscular activity in youth increases the number
of eurysome individuals. Age also has a decided
effect; middle aged persons are on the whole
more eurysome than the young and the very
old. It has been observed that city children are
on the average more leptosome than children
brought up in the country. It must be recog-
nized that there are certain middle values in
each race which according to standards of one
race may be leptosome or eurysome, but which
form the central point from which more slender
or more heavily set individuals deviate. Obser-
vations as to constitution in one race cannot be
transferred directly to another.

The activity .of the epdocrine glands has a
decided influence upon the development of the

. body of an individual. Removal of testes or

ovaries leads to disturbances of growth. The
secretions of the thyroid and pituitary glands
and of the adrenals have a distinct influence
upon bodily form. If the secretions were subject
to local influences, they might bring about
modifications of bodily form in local groups.

Their role in the differentiation of races has not
been determined.

It seems quite certain that such differentiation
of fundaimental forms as now exists must have
developed, during periods of isolation of small
groups. Such periods must be quite remote in
time, for there is clear evidence of constant:
migrations and intermingling of peoples. For
Europe the example of the history of Spain, at
presenta part of the continent least affected by
migration, is instructive..In early times it was
inhabited by Iberians whose racial affiliation is
not determined in detail; later Phoenician colo-
nies were founded along the coast. During the«
era of Celtic migrations waves of these people
entered Spain from France. Then followed
Roman colonization. Still later Germanic tribes
invaded the peninsula and remained for a long
time the governing class. Invasions from north
Africa: brought a large part of Spain under
Moorish dominion. Large numbers of Jews set-
tled in Spain during the early centuries of the
modern period and intermarried with other ele-
ments of the population.

The Celtic tribes swarmed southward, north-
ward and eastward. They occupied the British
Isles, entered Spain and Italy and finally one
of their groups even established-itself in Asia
Minor. The Germanic tribes, which had for-
merly lived in the area extending from the Black
Sea to the North Sea, migrated westward and
southward; deserting their eastern homes and
invading westerm and southern Europe, they
even reached north Africa. Their former homes
were largely taken over by Slavs who expanded
northeastward from their home somewhere in
southeastern Europe, intermingling particularly.,
with Finnish tribes. Later the Germans reoccu-
pied part of the territory they had given up
earlier and assimilated the people east of the
Elbe. While these migrations can be followed
historically, others may be inferred from evi-
dence of prehistory. Thus the people speaking:
Italic and Greek languages must have super-
seded previous occupants of the southern penin-
sulas of Europe. :

The same conditions prevailed on other con-

. tinents. Peoples related to the Malays of south-
eastern Asia migrated eastward, inhabited the
islands of the Pacific Ocean and reached west-
ward Madagascar on the east coast of Africa.
The Turkish peoples expanded from central
Asia into Siberia and southward into Europe..
In America the Athapascans extend from the
Arctic coast into northern Mexico, the larger
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groups living in the subarctic area from Hudson
Bay to Alaska and in the Rio Grande region,
whilé small groups are found in many localities
near the .Pacific coast. In South Awmerica the
Caribs are scattered over a vast territory. The
relations between these.groups have been deter-
mined by linguistic comparisons, but since lan-
guages spread only by personal contact and
almost always by intermarriage they are satis-
factory proof of migration.

Even in earliest prehistoric times migrations
must have occurred. The sudden change from
the Neandertal type prevailing at the end of the
older palaeolithic period to the new type of the
later palaeolithic can be explained only by mi-
gration, for there is no ground for assuming that
the new type developed suddenly in Europe.
One of the gregtest early migrations must have
been the invasion of America, which may have
occurred toward the close of the ice age. Since
no predecessor of man has been found in Amer-
ica and there is a close relation between the
American Indian and theé Mongoloids, it must
be assumed that there was an immigration from
Asia, early enough to have allowed for a gradual
movement of bands which spread from the
Arctic through the tropics to the extreme south-
ern part of South America and which became
differentiated during this migration.

The period of isolation must have been ex-
ceedingly remote and it may be expected that
an intermingling of types will be found almost
everywhere. It is therefore particularly impor-
tant that the effect of intercrossing be under-
stood. Even if the evidence offered by prehistory
and linguistics regarding the early migrations of
man be set aside, the degree of variability of
most local types has led to-the impression that
in most populations several types are present
which have to be segregated. Such segregation
presents serious difficulties arising from the
subjective character of the type. The previous
experience of the person who establishes the
type concepts will to a certain extent determine
the types recognized. )

The analysis of a population has been at-
tempted from the point of view that certain of
the arbitrarily selected groupings of measures
have been assumed as characteristics of primary
races, so that, for example, the combination of
low cephalic, facial and nasal index would char-
acterize a primary race’and the number of racés
would be determined by the eight possible com-
binations of these features. On account of the
great variability of racial forms this leads to the

N
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assumption that every one of these arbitrarily
constructed primary races would occur in almost
all parts of the world, and by necessity other
characteristics, such as pigmentation and hair
form, would have to be considered as varying
.urder external conditiops. Genetically groups
of this kind are unstable. They contain only
extreme constitutional forms in a mixed series
and the children of parents of extreme form tend
to revert to the middle forms of the population.
For this reason also their value as primary racial
groups cannot be accepted.

In a number of cases it can be shown that a
population is actually mixed. In a homogeneous
population all the measures of an individual will
increase simultaneously. For instance, length
and breadth of head will both increase with
increasing stature. This would be expressed by
a positive correlation between these two head
measures. When the population is descended
from one ancestral group, a part of which has
long and narrow heads, and from anather witli
short and broad heads, the longer heads will
have less breadth than the shorter ones. There
will be a strongly diminished or even negative
correlation due to mixture. Conversely, if one
type has small measurements and the other large
measurements, there will be an increase in the
valiie of the, correlation. Such disturbances of
normal relations may reveal the intermingling
of types, although the components, unless ac-
tually found in some locality, cannot be recon-
structed. Even in this case it would be necessary
to know the purely biological relation between
the measures, before the attempt at determining
the degree of mixture could be made. For these
reasons attempts to analyze populations accord-
ing to the racial descent of the component
elements have not been very successful, and the
manner in which bodily traits are transmitted
makes it very doubtful whether it will ever be
possible to segregate the constituent parts out
of a population of mixed but unknown descent.

It is essential to know the exact laws of inherit-
ance in mixed forms, a subject about which
knowledge is still inadequate although the prob-
lem has received some attention. According to
Mendelian laws a splitting up of racial charac-
teristics may be expected in certain cases. This
simple form of effect of continued crossing be-
tween distinct types has not been observed very
often. Even before the rediscovery of the laws of
Mendelian inheritance von Luschan had ob-
served a reversion to parental types in the head
index of the population of Asia Minor, which
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he considered as descendants of a very early
mixture of the round headed Armenian and the
long headed Syriantype. The clearest case is the
splitting up of the descendants of blue eyed and
brown eyed parents, who follow very closely the
simplest forms of Mendelian inheritance. No
absolutely certain cases of brown eyed descend-
ants of pure blue eyed parents are known, while
crosses between heterozygous brown eyed par-
ents, that is, descendants of parents who each
had one blue eyed and one pure brown eyed
parent, have nearly 25 percent blue eyed and
75 percent brown eyed children. For the head
index an increase of variability has been shown
with increasing difference between the corre-
sponding indices of the parents. The width of

the face of half blood Indians shows a decrease-

in variability and at the same time apparently
two maxima of frequency, one corresponding
nearly to the white, the other nearly to the
Indian ancestry. The stature of white-Indian
half bloods is greater than that of either ances-
tral form. Herskovits has shown that for many
traits of the mulatto variability is not increased,
while according to Barnes the variability of skin
color is greatest for quarter Negroes. It has also
been shown that the fertility of white-Indian
half bloods is greater than that of pure Indians.
Evidently the laws of inheritance of different
traits are varied and for this reason also a purely
statistical analysis of the distribution of traits
in a given population cannot be made. A com-
parison of races must therefore be based on the
genealogical study of the component family lines
of populations, and the more this is done the
less fundamental the difference between racial
types appears to be. When racial types like
Negroes, Mongols and whites are compared, a
purely morphological basis may be used in which
the distinguishing characteristics of the race
maybediscerned; butwheneverthe featuresover-
lap genealogical study becomes indispensable.
Recently much stress has been laid upon the
possibility of analyzing races by means of blood
groups. Bernstein derives from the behavior of
heredity of blood groups the existence of three
fundamental racial types, the mixture of which
has resulted in the distribution of blood groups
in modern populations. The striking difference
between the blood groups of the American In-
dians and the races of the Old World is in
curious conflict with the morphological simi-
larity between Indian and Asiatic racial types.
The fullest material is available from Europe,
where curiously contradictory results have been

24

Encyclopaedia of the Social Sciences

obtained. It would seem according to Lattes
that in closely inbred groups characteristic-dis-
tributions of blood groups develop, while no
appreciable differences are found between more
widely scattered groups, such as the Jews of
Berlin and Poland, when compared with the
remainder of the population of the same places,
or between Lapps and Swedes of adjoining
territories. In all races, except perhaps among
pure American Indians, who may have only one
of the recognized blood groups, all groups occur
in varying frequency. It seems doubtful whether
it is justifiable to claim that every racial type
containing the various blood groups must be a
mixture of distinct races. So far attempts to
correlate blood groups and morphologiral form
have not led to any positive results. The state-
ment of Lattes that the blood group is a char-
acter of the same order as pigmentation or shape
of the skull is probably a correct summary of
present knowledge of the problem.

In a comparison of man and the anthropoid
forms a number of striking resemblances are
found which indicate the direction in which man
has diverged and specialized. The special forms
developed in the various races do not show that
one can be considered as more advanced from
the prehuman type than another. The diver-
gences are rather in different directions. Thus
the Negro is most divergent in the increased
length of legs and in the strong development of
the lips; the Mongoloid in the loss of hairiness;
the European in depigmentation, reduction in
the size of the face, elevation of the nose and
increased size of the brain. The last of these
features might perhaps be considered as the
most important deviation from lower types, but
it is not the sole property of the European. The
largest brains are probably found among the
Eskimo. The Australian represents perhaps the
only racial type characterized by less speciali-
zation in specifically human traits than others,
but even in this case the divergences fromanimal
forms are in such directions that he can hardly
be placed on a lower evolutionary level as com-
pared with other human races. It must also be
remembered that the reduced size of the face of
the European and the projection of the face of”
the Negro may be due to influences of domesti-
cation, since these forms occur among domesti-
cated races, so that they would have to be
considered as secondary modifications rather
than as evolutionary stages.

The racial differences in average size of brain
are slight as compared with the individual varia-
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tions which occur in each race, so that a con-
siderable amount of overlapping occurs. Ex-
tremely large values may bé rare or absent in
one race, extremely low ones in another, while
in the bulk of the population the same middle
forms will occur. It is not justifiable to identify
size of brain and intelligence. The size of
the brain depends not upon the number of
nerve cells and fibers and their connections, but
to a much greater extent upon tissue which has
nothing to do with nerve activity. The configu-
ration of the sulci of the brain is also so variable

that nothing definite can be inferred therefrom.

There are relations between the form of the
skull and the configuration of the brain, but the
observation of artificially deformed heads sug-
gests that there is no functional relation. The
existence of fundamental structural differences
likewise has not been proved.

The general question of the cultural signifj-
cance of race hinges upon the problem of the
functioning of the body. While the anatomical
form of the adult is almost stable until the time
.when senility sets in, the functions depend upon
varying conditions to such a large degree that a
constant, typical value for a measurable function
can be given only with great difficulty. The
metabolism of the body may be cited as an
example. In order to obtain results that are:in
any way comparable it is necessary to see that
sufficient time elapses after the last meal, that
there is no exertion of any kind in the period
preceding the test and that body and mind are
completely relaxed. Unless these conditions are
fulfilled the results of the test will differ greatly.
Similar conditions prevail in régard.to the func-
tioning of the heart. Exercise and excitement
accelerate the heart beat, and the amount of
available oxygen also has an influence. It follows
that an individual who lives in a temperate zone
at séa level and leads a quiet inactive life will
react quite differently when taken to a high

_ altitude where he has to do strenuous work.

Within limits the organism is perfectly adjust-.

able. There is a margin of safety within ‘the
limits of which the organism is adjustable to a
wvariety of conditions. It follows conversely that
in many cases representatives of different races
living under similar outer conditions will appear
functionally alike, while individuals of the same
race living under different conditions will appear
quite distinct. Phenomena of this kind have been
observed in the development of the individual.
Thus the period of sexual maturity of the well
to do is accelerated as against that of the poor;
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there are differences in the time of dentition and
in the climacterium. In a number of cases the
same environmental conditions may emphasize
differences of type; for instance, in the effect of
sunburn, which darkens darkly pigmented types
while it reddens those of light complexion.

What is true of physiological functions is
equally if not more true of mental reactions..
Even such a simple psychophysical phenomenon
as reaction time is subject to enormous fluctua-
tions according to the presence or absence of
distractions. A certain minimum value may be
found for each individual, but the slightest di-
version of attention brings about a rise in the
reaction time. The variability of the emotional
tone of the individual is so obvious that it does
not require experimental proof. The differences
between mental tone in fatigue and after rest are
also cbvious. .

In the study of anatomical form of the adult
only the serial variability must be taken into
consideration, for each individual remains stable.
In the study of function recognition must be
given to a high degree of variability in the indi-
vidual which is added to the purely structural
determinant. It is therefore not surprising that
individuals of the same descent react differently

-under varying outer conditions.

Becausé of the difficulties of precise quanti-
tative determination of mental traits it is not
easy to give satisfactory data in regard to all
mental traits. The dependence of such reactions
as are measured by various types of intelligence
tests offers a fairly satisfactory answer to mental
phenomena which can be reached by these
methods. Thus Brigham found that among
groups of Europeans who had ‘immigrated at
various times and had been subjected to intelli-
gence tests those who had stayed longest in the
United States gave the best results. While origi-
nally he ascribed this to the immigration of more
poorly equipped stock in later years, subse-
quently he withdrew this conclusion; It seems
more plausible that the improvement is due to 2
gradual assimilation to American speech and
customs. Klineberg found this to be the case
among Negroes migrating from rural districts
to cities. The evidence in regard to mental dif-
ferences between races has been assembled by
Garth, who reaches the conclusion that no essen-
tial differences have been proved.

The attempt has also been made to evaluate
the functions of individuals of different racial
types living in the same geographical and social
environment. While it is exceedingly difficult to
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find an absolutely equal social environment, it
may be assumed that it exists approximately in
groups living socially on equal terms. The at-
tempt to find definite correlations between
European types and their mental performances
have not shown any such relations; on the con-
trary, the only constant difference found is that
between rural and city populations. '

Tt would be rash to infer from these observa-
tions that there are no differences whatever in
the distribution of biclogically determined intel-
lect or personality; if exactly the same conditions
could be attained for a sufficiently large number
of individuals, biologically determined differ-
ences might be found, but it seems impossible to
attain sameness of conditions. The only safe
conclusion to be drawn is that careful tests re-
veal a marked dependence of mental reactions
upon conditions of life and that all racial differ-
ences which have been established thus far are
so much subject to outer circumstances that no
proof can be given of innate racial differences.

Just as in consideration of bodily form indi-
vidual heredity has to be emphasized as against
the fictitious heregdity in a large group consisting
of many distinct lines of descent;so the same
distinction’has to be made in regard to mental
traits. The tenets of the behavioristic school of
psychology, in so far as they deny all influences
of bodily build upon mental dttivities, can
hardly be maintained. The contrast between the
extremes, between idiot and genius, contradicts
their assumption; if these are dependent upon
bodily build, then lesser differences also will find
expression. It is intelligible, perhaps demon-
strable, that identical twins or members of a
family show similarities in behavior that are,
in all probability, hereditary. In a larger, not
inbred group there' must be so many differences
between family lines that it is not possible to
speak of racial heredity.

The observation which has given particular
strength to the assumption that bodily form and

'mental characteristics are closely correlated lies

in the peculiar distribution of human types and
of cultures. In each area a certain type and a
certain culture are found locally associated. Sim-
ilar conditions may prevail in social strata of the
$ame population, and from this the inference is
drawn that they must be causally related in the
sense that bodily form determines the culture.
Such an inference is admissible only if it can
be substantiated by biological evidence. The
limits of racial types are not clean cut, and
similar individuals always occur in neighboring
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groups. The limits of distribution of cultural
types are also not ‘distinct and do not conform
to the limits of racial types. The type of one area
is defined by its main features, and the culture
of the same area is also characterized by its chief
traits. If the geographical grouping is made by
racial types, there must result a corresponding
grouping of cultural traits which is due to the
selection of areas (or sections df a population)
without any necessary causal relation between
the two groups of traits. A positive answer to
the claim that racial descent determines merital
characteristics would require proof that without
regard to cultural environment and to location’
the same type must always.produce the same
mental characteristics.

If there is any truth in the fundamental gen-
eralizations- of Mendelian “inheritance, it must
be expected that various traits of the body which
are not intimately associated are inherited inde-
pendently of one another, so that in the inter-
mingling of genetic lines ever new combinations
will arise. It has never been proved that form
of the head, color of hair and form of nose have
any intimate association with mental activities.
Karl Pearson has followed a rigid method in.
investigating such possible correlations and his
results are entirely negative. Unless such proofs
can be given, the mterpretatwn of character by
bodily form remains as imaginary as that of the
phrenologlst The weak correlation between

constitution and pathological conditions, and

particularly mental diseases, might be brought
forward as indicating the possibility of such
relations, but even here no one would claim that
every person of leptosome type must be manic
depressive and one of pyknic type schizophrene.
It must be emphasized that no proof has been
given that the distribution of genetic elements’
which may determine personality is identical in
different races. It is likely that there are differ-
ences of this kind, provided the anatomical
differences between the races are sufficiently
fundamental. On the other hand, the study of
cultural forms shows that such differences are
altogether irrelevant as compared with the pow-
erful influence of the cultural environment in
which the group lives. While each individual
may react in his own way to the culture in which
he lives, the behavior of the whole group con-
forms to its standards. This conclusion was ex-
pressed by Waitz as early as 1858 and is the basis

of all serious studies of culture.
Franz Boas
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RACE CONFLICT. Race conflicts are among
the most important factors of political and social
unrest in the contemporary world and their
significance increases-as racial feeling grows in
emotional intensity. Historically such conflicts
had their origin in the migration of races and in
the conquest of territories already inhabited by
other races. Sociologists like Gumplowicz and

Oppenheimer hold that states were founded.

upon conquest and migration and that in organ-
izing society the conquering race constituted
itself the ruling class, while the conquered were
relegated to servant status. Race therefore be-
came a factor of social superiority, and the
philosophers of the ruling race soon made it ap-
pear to be a factor of moral and intellectual

superiority and of political capacity. The mem-
bers of the ruling or conquering race, who had
all the opportunities for social and cultural de-
velopment which they denied to the members of
the conquered race, came to think of themselves
as alone capable, by nature or by the will of God,
of providing political and social leadership in the
interests of the lower races themselves. The
attempt to justify the vested interests of racial
exploitation in terms of a mythology of racial
superiority found its classical expression 'in:
Aristotle. The sophists had taught that the
differences between free men and slaves were set
by human convention, that slavery had been es-
tablished by force and was therefore unjust.
Aristotle, on the contrary, maintained that the
differences between free. men and slaves were
set by nature, that some races are destined to.
mastery and others to slavery, involving a
burden for the master and a benefit for the
slave. In the Aristotelian view racial conflicts are-
not historical or soctological phemonena but be-.
long to an eternal order of God or nature: there’
is no hope of changing racial’ inequality into
equality by patient educational and social work’
or by revolution; race conflicts can be avoided
and a natural harmony atrived at only if the in-
ferior races accept the status imposéd upon them
by eternal law. This school of thought regards
racial prejudice as a fundamental human in-
stinct.

Class differences have been explained in terms
of racial differences by such writers as Henri de
Boulainvilliers, who conceived of the French
aristocracy as Franks, or Germans, who had sub-
dued the native French Gauls, or .Celts: the
political, social and economic inequality of the
classes in France was thus justified by and
based upon irreparable racial inequality. Sieyés,
in his Qu'est-ce que le tiers état? (1789), ex-
plained the French Revolution as the effort of
the conquered race to expel the ancient con-
querors and thus to right a historical wrong by
restoring the third estate to the noble rank it had
held before the invasion of the Franks. Gobi-
neau, in his Essai sur Pinégalité des races hu-
maines (4 vols., Paris 1853-55), held that the
Germans, whom he identified not with con-
temporary Germans but with the French aristoc-
racy, were the supreme race and the initiators-of
all human progress. Houston Stewart Chamber-
lain and his German followers have ascribed all
civilizations in the history of mankind to the in-
fluence of conquering-German tribes and attrib-
uted the decay of those civilizations to the




